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The  eighth  annual  convention  of  the  American  Eoad 
Builders'  Association  and  the  American  Good  Roads  Con- 
gress, with  an  accompanying  exhibition  of  road  building 
and  paving  machinery  and  materials,  were  held  at  Roches- 
ter, N.  T.,  on  the  fourteenth,  fifteenth,  sixteenth  and  seven- 
teenth of  November,  1911. 

The  total  registration  was  1,461,  the  delegates  present 
coming  from  all  over  the  United  States  and  from  Canada. 
Among  them  were  the  chief  road  officials  of  the  states  of 
Washington,  Maine  and  Alabama,  as  well  as  nearer  states. 
Practically  all  the  delegates  were  men  actually  engaged  in 
road  or  street  work  and  many  of  them  were  men  who  are 
known  throughout  the  country  as  experts  in  their  respective 
lines. 

All  of  the  nine  sessions  of  the  convention  were  held  in 
Convention  Hall,  and  were  well  attended.  It  is  also 
worthy  of  note  that  the  sessions  were  begun  and  adjourned 
punctually,  and  that  the  program  was  closely  followed. 
Each  of  the  five  papers  introducing  a  special  topic  was 
presented  as  scheduled,  and  the  formal  discussions  of  the 
topics  were  by  the  men  who  had  been  chosen,  except  in 
three  cases,  in  one  of  which  the  speaker  selected  prepared 
a  paper  which  was  read.  ' 

Another  noteworthy  feature  was  the  presence  of  an  un- 
usually large  number  of  officials,  engineers  and  contractors 
engaged  in  paving.  Though  previous  conventions  have 
been  attended  by  those  engaged  in  street  work  as  well  as 
road  work,  the  percentage  of  the  former  was  larger  at 
this  last  convention  than  at  others. 

The  exhibition  of  road  building  and  paving  equipment 
and  materials  was  held  in  the  annex  of  Convention  Hall 
and  on  the  plaza  and  street  adjoining  the  building.  Jt 
included  various  machines  and  tools,  and  a  variety  of  ma- 
terials. 
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Proceedings 

of  the 

Eighth  Annual  Convention 


FIRST  SESSION 

Tuesday  Forenoon,  November  14 

The  convention  was  opened  with  an  invocation  by  the 
Reverend  Dr.  C.  C.  Albertson,  Pastor  of  the  Central  Church. 

PRESIDENT  PARKER:  I  am  sorry  to  have  to  commence 
our  proceedings  by  announcing  to  you  that  Governor  Dix  is 
unable  to  be  present  today.  But  he  will  be  represented  by 
Mr.  C.  Gordon  Reel,  the  new  State  Superintendent  of  High- 
ways. 

MR.  REEL:  Mr.  President  and  Gentlemen  of  the  Ameri- 
can Road  Builders'  Association: — It  was  with  keen  regret 
that  I  learned  on  Saturday  morning  that  it  would  be  impos- 
sible for  either  Governor  Diz  or  Lieutenant-Governor  Con- 
way to  be  with  us  today  to  extend  to  you  a  cordial  and 
hearty  welcome  to  this  convention.  Their  absence  is 
unavoidable  on  account  of  important  public  matters  which 
demand  their  personal  attention.  I  am,  however,  much 
gratified  and  honored  to  be  delegated  to  perform  so  pleasant 
a  duty  as  that  of  welcoming  you  to  our  Empire  State. 

Our  system  of  state  and  county  highways  leaves  much  to 
be  desired.  In  the  first  place,  largely  because  of  the 
provisions  of  our  highway  law,  we  have  no.t  built  any  sort 
of  a  comprehensive,  continuous  system  of  trunk  lines,  but 
on  the  contrary  have  built  little  disconnected  roads  here, 
there  and  everywhere  throughout  the  state,  without  refer- 
ence to  through  lines  of  travel.  This  condition  will  be 
materially  remedied  by  this  year's  legislation  and  if  certain 
amendments  to  the  highway  law  can  be  effected  next  year, 
it  will  be  possible  for  us  to  build  a  system  of  state  roads 
which  will  really  serve  the  people. 

As  regards  the  construction  of  the  roads  themselves,  a 
woeful  lack  of  Judgment  was  shown  in  building  one  kind  of 
road  practically  for  all  kinds  of  traffic  conditions.  The 
result  is  that  many  of  our  roads  were  built  in  such  a  way 
as  not  to  be  able  to  withstand  the  traffic  they  had  to  bear, 
and,  conversely,  altogether  too  expensive  roads,  which  did 
not  meet  the  local  requirements,  were  built  in  rural  dis- 
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tricts.  Complaints  come  into  our  office  dally  about  roads 
built  for  farmers'  use  which  are  so  slippery  that  horses 
cannot  keep  their  footing  and  the  people  have  to  either 
drive  through  the  fields  or  scramble  along  the  shoulders  of 
the  roads  the  best  way  they  can.  And  strange  as  it  may 
seem,  a  much  cheaper  kind  of  road  would  have  been  en- 
tirely satisfactory  and  seryiceable.  There  is,  therefore, 
an  opportunity  for  the  present  commission  to  work  a  great 
benefit  to  the  state  by  simply  building  roads  of  the  right 
kind  to  meet  local  conditions,  and  there  is  a  further  oppor- 
tunity to  greatly  reduce  cost  by  using  local  materials, 
labor  and  machinery. 

The  burning  question  with  us,  as  I  suppose  it  is  with 
all  of  you.  Is  that  of  maintenance.  We  have  been  de- 
ceiying  ourselves  into  the  belief  that  we  were  maintaining 
roads  when  as  a  matter  of  fact  we  were  not  maintaining 
them  at  all.  Any  system  of  maintenance  which  allows 
a  road  to  wear  out  and  require  complete  rebuilding  and 
resurfacing  is  not  maintenance.  Nothing  can  be  more 
axiomatic  than  that  if  maintenance  is  to  maintain,  the 
structural  strength  of  the  road  itself  must  not  be  impaired. 
Ton  can  get  some  idea  of  what  our  maintenance  charges 
are  when  I  tell  you  that  our  system  of  town  roads  cost 
six  and  one-half  million  dollars  this  year,  sixteen  hundred 
thousand  of  which  the  state  paid,  and  that  our  system  of 
state  and  county  roads  cost  almost  a  million  and  a  half 
for  maintenance  and  repairs  alone,  twelve  hundred  thou- 
sand of  which  the  state  paid.  The  state  has,  therefore, 
spent  almost  three  million  dollars  this  year  for  mainte- 
nance of  state,  county  and  town  roads  and  with  the  great 
extension  of  state  and  county  roads,  and  considering  their 
rapid  deterioration  as  now  built,  the  amount  the  state 
will  have  to  contribute  will  reach  ten  million  dollars  a  year 
upon  the  completion  of  the  contemplated  system. 

If  the  present  commission  is  to  best  serve  the  interests 
of  the  people  in  the  state  it  must  be  empowered  to  build 
roads  where  they  are  needed  and  of  a  kind  and  at  a  cost 
which  comport  with  the  local  requirements. 

I  again  welcome  you  and  sincerely  hope  that  your  de- 
liberations will  result  in  much  progress  and  lasting  benefit 
to  this  all-important  cause,  which  is  so  near  the  heart  of 
every  citizen.        (Applause.) 

And  in  closing,   I  want  to  express,  personally  and  for 
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our  department,  our  appreciation  of  this  very  splendid 
exhibit  that  the  manufacturers  have  provided  here.  It  Is 
a  most  creditable  and  valuable  thing,  and  I  want  all  of 
you  gentlemen  to  realize  that  we  deeply  appreciate  your 
labors. 

PRESIDENT  PARKER:  I  am  about  to  introduce  to  you  a 
person  whom  I  suppose  very  few  of  you  know,  His  Honor 
the  Mayor  of  the  City  of  Rochester,  who  will  say  a  few 
words  to  us. 

MAYOR  EDGERTON:  Mr.  Chairman  and  Gentlemen: — 
It  is  a  pleasure  for  me  to  be  here  this  morning,  and  to  ex- 
tend to  the  road  builders  the  greetings  of  my  fellow  citizens. 

Your  committee,  or  whoever  had  control  of  selecting 
the  place  to  hold  your  convention,  exhibited  great  and 
good  judgment  In  coming  to  Rochester.  We  have  here 
a  beautiful  city  that  we  are  very  proud  of,  a  city  of  homes, 
a  prosperous  and  contented  and  happy  peopio.  We  have 
a  clean  city,  too.  In  every  respect — splendidly  Improved; 
miles  of  good  roads — and  they  are  well  cared  for.  Our 
city  is  clean  physically  and  morally,  and  for  fear  no  one 
else  will  say  so,  I  will  say  that  we  have  got  a  clean  city 
government.        ( Applause. ) 

We  are  glad  to  have  you  here.  We  are  somewhat  selfish 
In  inviting  you  here;  we  expect  not  only  to  give  you  a 
good  time  while  you  are  here,  but  to  absorb  from  you  much 
Information  that  will  be  of  benefit  to  us.  We  want  you 
to  look  about  and  see  our  public  improvements — see  our 
public  works. 

I  am  sorry  the  weather  could  not  have  been  better  and 
more  agreeable  for  getting  around  out  of  doors.  We  not 
only  have  a  beautiful  city  but  we  have  a  beautiful  sur- 
rounding country.  This  is  one  of  the  garden  spots  of 
this  country.  Monroe  county,  outside  of  Rochester,  has 
over  nine  hundred  miles  of  Improved  roads,  state,  county 
and  town.  We  have  four  hundred  miles  more  which  will 
be  Improved,  if  they  give  us  a  little  more  time.  There 
will  be  a  time  when  every  road  In  Monroe  county  will 
be  a  good  road. 

I  trust  your  deliberations  will  not  only  be  pleasant  and 
agreeable,  but  profitable,  and  that  you  will  take  away  with 
you  from  Rochester,  such  good  impressions  that  you  will 
all  want  to  return. 

I  thank  you  very  much  for  your  attention.       (Applause.) 
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PRESIDENT  PARKER;  1  am  very  sorry  to  say  that  Dr. 
Smith,  the  Chairman  of  the  Board  of  Supervisors  of  Monroe 
county  will  be  unable  to  be  here.  But  the  sheriff  of  Monroe 
county  has  consented  to  come,  and  I  am  about  to  intro- 
duce to  you  Mr.  Willis  K.  Gillette,  Sheriff  of  the  County  of 
Monroe. 

MR.  GILLETTE:  Mr.  Chairman  and  Gentlemen  of  the 
Good  Roads  Congress  and  the  American  Road  Builders'  As- 
sociation:— On  behalf  of  Monroe  county  it  affords  me  great 
pleasure  to  extend  to  you  a  most  hearty  and  cordial  wel- 
come. The  mayor  has  just  reminded  me  that  he  forgot 
to  tender  you  the  keys  to  the  city — on  his  behalf  I  do  that 
for  you.  I  tender  to  you  also  the  keys  of  Monroe  County 
Jail.        (Laughter  and  applause.) 

The  mayor  has  spoken  of  this  beautiful  garden  spot 
and  flower  city  of  homes  of  ours,  and  has  bade  you  wel- 
come, but  the  county  of  Monroe  in  itff  vast  domain,  in- 
cludes this  beautiful  city,  and  it  has  interests  that  are  pe- 
culiarly in  harmony  with  the  purposes  which  bring  you 
here.  The  great  garden  fruit  belt  along  Lake  Ontario, 
extends  thirty  miles  to  the  east  and  some  seventy  miles 
to  the  west,  and  this  beautiful  valley  of  the  Genesee  with 
its  rich  bottom  land  is  also  here.  So  we  are  particularly 
glad  to  welcome  you  in  view  of  our  interest  in  this  great 
movement;  for  Monroe  county,  gentlemen,  is  one  of  the 
pioneer  counties  in  the  movement  for  good  road  building, 
and  the  Hon.  William  W.  Armstrong,  of  Rochester,  our 
former  senator  from  this  district  is  the  father  and  one  of 
the  authors  of  the  Higbie-Armstrong  law,  the  first  bill 
that  provided  for  state  aid  in  the  matter  of  road  building. 
This  county  has  so  persistently  and  indefatigably  availed 
itself  of  the  provisions  of  that  law  and  other  laws  in  regard 
to  state  aid,  that  today  we  have  over  two  hundred  miles 
of  improved  roads  in  this  county,  built  under  state  aid,  at  a 
cost  to  the  state  and  the  county  and  the  townships  of 
upwards  of  $1,375,000.  And  I  commend  to  your  atten- 
tion, gentlemen,  a  pamphlet  that  has  been  prepared  by  our 
county  superintendent,  Mr.  J.  Y.  McClintock,  and  District 
Supervisor  Cribb  of  the  Highway  Department,  which  shows 
in  a  condensed  form  all  that  has  been  accomplished  in  the 
good  roads  movement  in  this  county,  and  is  in  itself  a 
liberal  education  in  good  roads  matters. 

This   county    of    Monroe,    gentlemen,    we   believe    from 
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legend  and  tradition  is  the  Garden  of  Eden,  the  place  where 
Adam  and  Eve  first  saw  the  light  of  day.  And  then,  when 
his  Satanic  Majesty  tempted  them  and  they  were  driven 
out  of  the  Garden  of  Eden,  after  the  Devil  had  witnessed 
his  work,  tradition  has  it  that  l^e  took  what  is  now  called 
the  Ridge  road  toward  Niagara  Falls,  and  as  he  reached  the 
Niagara  river  he  cast  his  eyes  backward  over  his  shoulder, 
and  surveyed  the  blossoms  and  the  trees  and  the  shrubs, 
and  saw  what  he  had  accomplished  by  casting  out  the 
original  parents  of  our  race,  and  he  turned  suddenly  on 
his  heel,  causing  the  Whirlpool  Rapids  of  Niagara,  and 
fled  to  the  rocky  barrenness  of  Canada.       (Laughter.) 

In  the  early  movement  for  good  roads  in  this  county, 
some  of  us  were  prone  to  feel  that  on  the  roads  which 
were  being  built  at  an  expense  of  $8,000  to  $13,000  per 
mile  too  much  of  the  cost  was  devoted  to  office  expenses, 
engineering  and  surveying.  These  roads  were  built  upon 
stereotyped  plans,  without  sufficient  attention  being  paid 
to  quicksand  and  soft  clay,  so  that  the  macadam  would  sink 
out  of  sight  in  a  few  months.  But  our  recent  highway 
commission  and  others  in  state  authority  have  been  mak- 
ing a  study  of  this  question  of  road  building,  which  Is  In 
its  Infancy,  too,  by  experiments,  and  we  are  having  roads 
built  here  and  throughout  the  state  which  will  stand  up 
much  better.  And  in  this  county  and  city  you  will  find 
that  some  attention  has  been  paid  to  the  holding  of  the 
top  dressing  upon  the  roads,  making  them  comparatively 
free  from  dust.  Tou  will  find  roads  treated  with  various 
forms  of  oil,  and  tar  and  tarvla  and  chlorides — I  will  have 
to  refer  to  the  pamphlet  to  tell  you  the  form  of  the  chloride 
used — calcium  chloride,  I  see  It  is.  Calcium  chloride  Is  a 
dust  layer.  Our  roads  have  been  constructed  of  lime- 
stone, trap  rock,  royal  limestone,  granite,  brick,  concrete 
and  other  materials,  as  well  as  asphalt. 

As  I  say,  this  road  Improvement,  although  in  its  Infancy, 
has  undergone  wise  experimentation  and  much  has  been 
accomplished.  And  from  what  we  learn  from  the  gentle- 
man now  occupying  the  position  of  state  highway  commis- 
sioner, whom  you  have  just  heard,  we  feel  that  he  is  big 
and  broad  enough,  and  broad-gauged  enough  to  benefit 
by  this  experimentation  and  experience  of  the  past,  and  do 
the  woVk  required  of  his  high  office  along  broad-gauge 
lines  in  man-fashion,  without  fear  or  favor  of  opinion. 
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In  ancient  Rome,  roads  were  built  that  endured  for 
centuries — in  fact  they  endure  to  this  day.  Why?  In 
the  days  of  Caesar  there  were  thousands  of  thousands  of 
war  slaves,  and  labor  was  no  object.  They  gathered  mas- 
sive stones  which  were  bound  to  endure  the  traffic.  We 
have  not  today  thousands  of  war  slaves,  but  we  have 
thousands  of  slaves  of  crime  now  languishing  in  our  state 
prisons,  whom,  It  seems  to  me  might  well  be  employed  in 
this  great  and  beneficient  work  of  road  building.  (Ap- 
plause.) 

And  they  would  be  in  better  shape  to  reenter  society  at 
the  end  of  their  respective  terms  of  confinement  if  they 
did,  once  in  their  lives,  a  little 'honest  toil  for  the  benefit 
of  their  fellow  men.  I  put  this  forth  merely  as  a  sug- 
gestion for  consideration  during  your  deliberations  here. 

Thinking  of  this  good  roads  movement,  I  naturally  call 
to  mind  Mr.  Isaac  Budlong,  the  chairman  of  our  good  roads 
committee.  Isaac,  in  conjunction  with  his  saintly  father 
— they  are  farmers — farmed  one  thousand  acres  of  hay 
land  about  thirteen  miles  south  of  here,  near  Scottsville, 
in  the  fertile  town  of  Wheatland.  In  those  days  I  think 
they  could  carry  only  1,500  to  2,000  pounds  burden  on 
the  wagon,  and  Isaac  was  going  along  the  highway  with 
his  2,000  pounds  of  produce,  pulling  along  on  that  slimy, 
filthy  road,  when  he  overtook  two  ancient  dames  who  were 
displaying  their  thin  ankles.  They  were  trying  to  pick 
the  high  spots  and  the  stones  on  the  roadway,  and  Isaac 
invited  them  to  ride  on  his  wagon.  They  got  up  on  his 
high  spring  seat  and  had  progressed  only  a  short  distance 
when  the  horses  disappeared  in  a  mudhole,  the  spring  seat 
rebounded,  and  the  ancient  dames  landed  head  first  in  the 
muddy  road.  Isaac  was  as  gallant  as  could  be  and  he 
assisted  them  to  their  feet,  and  washed  the  dirt  from  them 
as  best  he  could.  But  for  many  years  those  ladies  re- 
fused to  speak  to  Isaac.  Now,  Isaac  goes  down  the  road 
blithely  with  his  two  tons  of  hay  on  one  wagon,  $25  per 
ton,  and  those  maiden  ladies  have  commenced  to  speak 
to  him  again. 

In  the  days  that  I  speak  of,  some  of  our  impecunious 
citizens  complained  of  the  cost  of  the  roads;  but  now  they 
are  educated  to  the  movement,  and  in  spite  of  the  cost,  we 
are  now  ready  and  willing  to  have  more  and  better  roads, 
and  we  are  willing  to  pay  the  cost. 
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I  feel  that  my  trespass  has  already  been  too  long.  I 
was  pressed  suddenly  into  service,  and  speaking  extempo- 
raneously, I  cannot  condense  as  I  should.  But  in  con- 
clusion, permit  me  to  say  that  if  any  of  you  get  into  trouble 
during  your  brief  stay  in  Rochester,  my  number  is  "Main, 
520"  and  "Home,  620";  and  I  grant  you,  by  virtue  of  my 
office  in  this  county.  Immunity  from  arrest.  And  I  trust 
the  hospitality  you  extend  to  our  highway  commissioner 
Mr.  C.  Gordon  Reel,  while  he  is  with  you,  will  not  be  so 
insistent  and  heavy  upon  him,  that  when  he  departs  you 
will  stand  around  and  say  "See  Gordon  reel!"  (Laughter.) 

I  bid  you  Godspeed  in  your  work. 

PRESIDENT  PARKER:  Gentlemen,  it  appears  to  me  that 
if  all  our  sheriffs  were  as  excellent  in  the  administration  of 
their  offices  as  the  sheriff  of  Monroe  county,  who  has  Just  re- 
tired, is  excellent  in  his  speech,  we  should  have  a  most 
admirable  administration. 

The  next  address  will  be  on  behalf  of  the  Rochester 
Chamber  of  Commerce  by  Mr.  Albert  B.  Eastwood,  Presi- 
dent of  the  Chamber  of  Commerce.       (Applause.) 

MR.  EASTWOOD:  Mr.  President  and  Gentlemen  of  the 
American  Road  Builders'  Association: — I  am  here  with  a 
great  deal  of  pleasure,  and  I  appreciate  the  honor  and  the 
privilege,  or  behalf  of  some  eight  hundred  business  men 
who  are  working  under  the  name  of  the  Rochester  Cham- 
ber of  Commerce,  of  bidding  you  welcome. 

The  Chamber  of  Commerce  has  a  very  lively  interest 
in  the  proposition  that  you  are  lending  your  energies  to  pro- 
mote. Good  roads  is  and  has  been  a  subject  of  interest 
in  our  Chamber  of  Commerce.  Commerce  has  led  civiliza- 
tion away  from  water  fronts  as  the  first  means  of  trans- 
portation, and  has  been  able  to  do  so  only  over  roads, 
good  or  bad. 

I  will  detain  you  but  long  enough  to  suggest  this 
thought:  that  we  are  particularly  interested  in  getting  at 
first  hand,  information  that  will  give  the  public,  which  is 
most  interested  in  good  roads,  a  working  knowledge  of 
the  fundamentals  of  good  road  construction.  I  assume 
that  you  have  such  literature  as  is  of  educational  value  to 
the  man  who  wants  to  know.  I  want  to  assure  you  that 
the  Rochester  Chamber  of  Commerce  is  very  anxious  and 
eager  to  get  such  data  as  are  easily  understandable  by 
the  average  man.      I  have  gone  through  the  state  twice  this 
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summer,  and  I  was  very  much  disappointed  in  some  of  the 
road  construction  I  saw  going  on.  I  was  much  disap- 
pointed in  going  over  roads  that  were  completed  within 
twelve  months,  only  to  find  they  were  in  very  poor  condi- 
tion. 

I  submit  to  you  the  desirability  of  giving  to  the  Chamber 
of  Commerce  and  others,  as  much  information  as  you  deem 
desirable  to  the  lay  mind,  on  the  practical  principles  of 
good  road  building,  so  that  the  farmer,  seeing  a  road  built 
In  front  of  his  place,  will  know  whether  or  not  it  Is  a  good 
road.  Each  man,  when  he  knows  a  good  road.  Is  a 
booster  for  good  roads. 

Rochester  today,  through  its  retail  stores,  is  delivering 
merchandise  throughout  the  surrounding  country  within 
a  radius  of  eleven  miles,  and  to  Falrport,  even  further 
than  eleven  miles.  That  is  only  possible  because  of  good 
roads.  We  want  the  cooperation  of  every  man  that  has 
a  good  road  passing  his  place,  and  want  him  to  be  Inter- 
ested in  good  roads. 

It  has  been  a  pleasure  to  see  you,  and  I  hope  your  stay 
in  Rochester  will  be  so  pleasant  and  profitable  that  you  will 
come  again  to  our  city.       (Applause.) 

PRESIDENT  PARKER:  Gentlemen,  on  behalf  of  the 
American  Road  Builders'  Association,  it  becomes  my  duty 
to  say  a  word  to  the  gentlemen  who  welcome  us  to  this 
beautiful  town. 

There  are  several  people  who  follow  me,  whose  records 
are  so  excellent  that  I  am  only  going  to  take  a  few  minutes, 
as  I  know  you  are  anxious  to  hear  these  other  gentlemen. 
Everybody  I  know  is  anxious  to  know  what  Sam  Hill  has 
to  say,  as  he  always  has  something  interesting  in  view.  In 
the  absence  of  Mr.  Hooper,  the  President  of  the  American 
Automobile  Association,  Mr.  J.  Arthur  Ritchie,  the  Secre- 
tary of  the  New  York  State  Automobile  Association,  will 
speak. 

Now,  all  I  have  to  say  to  you  gentlemen  is  that  we,  the 
members  of  this  Association,  most  thankfully  receive  the 
words  of  welcome  that  the  president  of  the  Chamber  of 
Commerce,  and  the  mayor  and  others  have  spoken  to  us. 
We  took  into  account  every  city,  county  and  town  in  the 
United  States  when  we  considered  where  we  should  go  with 
this  conference.  We  compared  one  with  another  and  we 
determined  that  Rochester,  of  them  all,  was  the  place  to  go 
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on  this  particular  occasion;  that  it  has  not  only  the  most 
satisfactory  arrangements  for  conventions  and  exhibits  of 
all  sorts,  but  its  people  have  an  abounding  welcome  for  all 
who  are  going  to  help  them,  and  their  hospitality  is  appre- 
ciated, I  assure  you.  That  is  all  I  will  say  in  reference 
to  this  particular  matter. 

It  devolves  upon  me  to  appoint  certain  committees  which 
are  to  act  during  the  congress:  One  is  the  committee 
on  resolutions  and  the  other  is  the  committee  on  creden- 
tials. I  have  been  assisted  by  the  most  able  minds  here 
in  preparing  this  list. 

On  resolutions  I  appoint  the  following  committee:  Nelson 
P.  Lewis,  Clifford  Richardson  and  Charles  W.  Ross.  If 
any  gentleman  declines  or  wants  to  decline  to  serve,  he 
must  say  it  now  or  forever  hold  his  peace. 

As  a  committee  on  credentials  I  appoint  the  following: 
Samuel  Hill,  G.  W.  Cooley,  Paul  D.  Sargent,  E.  L.  Powers, 
R.  A.  Meeker,  P.  St.  J.  Wilson,  J.  Y.  McClintock,  M.  Dris- 
con,  C.  P.  Price  and  W.  H.  Connell. 

In  the  order  of  addresses  which  follow,  and  in  order 
to  get  in  all  the  work  we  have  before  us,  I  am  going  now 
to  ask  Mr.  Samuel  Hill,  President  of  the  Washington  State 
Good  Roads  Association,  to  say  as  many  words  to  you  as 
he  will.     Mr.  Hill,  Gentlemen.     (Applause.) 

MR.  HILL:  Gentlemen,  it  is  a  great  pleasure  to  look  into 
your  faces  again.  As  I  look  around  I  see  my  friend  from 
Alabama  and  another  from  New  York,  and  I  see  Mr.  Clifford 
Richardson  here  on  the  platform  and  Mr.  Harold  Parker 
also,  and  many  whose  faces  have  been  familiar  sights  at 
every  convention  on  good  roads,  which  I  have  attended; 
and  on  my  right  hand  I  see  my  friend,  Mr.  Cooley,  the 
commissioner  from  Minnesota,  with  whom,  thirty  years 
ago,  I  carried  an  ax  while  he  carried  a  transit  to  lay  out 
a  road  in  Minnesota.  We  miss,  however,  one  face  from 
this  gathering — I  refer  to  Mr.  James  H.  MacDonald,  of 
Connecticut,  whom  many  of  you  know. 

I  have  been,  in  the  last  thirty  nights,  twenty-two  nights 
on  a  sleeping  car.  I  got  here  last  night  and  got  to  bed 
at  two  o'clock  this  morning,  and  I  am  not  prepared  to  say 
to  you  the  words  I  would  like  to  say. 

I  regard  this  convention  as  one  of  the  most  important, 
if  not  the  most  important,  convention  ever  held.  But, 
first,  I  want  to  say  a  word,  Mr.  Mayor  and  Mr.  Sheriff, 
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about  your  kind  reception  here.  I  was  very  much  grati- 
fied indeed  when  Mr.  Parker  told  me  that  I  was  to  follow 
the  sheriff  and  not  have  the  sheriff  follow  me.  I  was  glad 
when  I  heard  this  Garden  of  Eden  described,  and  particu- 
larly when  the  mayor  spoke  of  the  climate  here,  and  I 
recalled  the  words  in  scripture,  that  when  Adam  and  Eve 
had  just  left  the  Garden,  Eve  remarked  to  Adam,  "What 
a  remarkably  early  fall  we  have  had."  This  is  indfied 
a  garden  spot  in  a  garden  land. 

The  man  who  has  control  of  transportation  has  always 
dictated  the  policy  of  the  world.  There  was  a  certain  man 
named  Mr.  Noah,*  and  he  was  a  monopolist.  In  his  day 
they  had  no  roads,  but  did  have  water  transportation,  and 
on  one  occasion  when  he  went  out,  he  not  only  declined 
freight,  but  refused  to  carry  passengers,  and  the  Ark 
sailed  with  only  those  that  he  wanted  to  take  on  board. 

This  matter  of  primary  transportation  is  easily  and  far 
away  the  most  important  question  before  the  American  peo- 
ple today.  There  are  men  here  in  this  room  who  will  speak 
to  you  and  who  will  tell  you  in  every  detail  about  how  to 
build  and  place  the  best  roads.  They  will  say,  perhaps, 
as  a  distinguished  candidate  for  the  presidency  said,  that 
the  tariff  is  a  local  issue;  and  so  road  building  is  a  local 
issue. 

Some  of  you  heard  me  speak  a  year  ago  about  the  ques- 
tion of  convict  labor.  We  in  the  far  West  believe  that 
that  settles  two  questions,  and  I  will  repeat,  if  I  may,  a 
short  account  of  what  happened  on  a  road  we  are  build- 
ing by  convict  labor  along  the  great  Columbia  river. 

A  big,  thick-necked  contractor  came  along  and  he  said: 
"You  cannot  build  a  road  that  way,  Sam  Hill  or  any  other 
man.  I  am  a  contractor  and  I  know."  I  said,  "Tou  are  a 
contractor  and  you  don't  know.  I  will  take  you  down  there 
as  my  guest  and  show  you."  We  got  to  the  place  and  after 
going  around  and  seeing  the  work,  he  said,  "Mr.  Hill,  this 
is  a  very  remarkable  camp,  I  do  not  think  I  have  seen  any 
better  than  it  at  any  time."  "Do  you  think  so?  It  is  the 
best  I  have  ever  seen  and  I  have  seen  thousands  of  them," 
I  replied.  "Not  thousands  of  them,  Mr.  Hill!"  I  said,  "Yes, 
as  President  of  the  Washington  State  Good  Roads  Associa- 
tion, I  have  seen  thousands  of  them."  He  said,  "Well,  I 
did  not  know  that."  "No,  you  did  not  know  it,  but  you 
talked,"  I  replied. 
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This  camp  was  clean  and  dry  and  the  men  were  very 
well  housed,  and  when  they  came  in  from  their  work,  they 
had  free  tobacco  and  plenty  of  good,  nourishing  food. 

Then  we  went  over  to  another  part,  and  he  looked  at 
the  rock  and  he  said  "This  is  the  most  remarkable  rock  I 
have  ever  seen.  What  do  you  pay  a  man  to  get  that  out 
for  you?"  I  said,  "I  give  him  his  board  and  his  clothes." 
He  said,  "His  board  and  his  clothes?"  I  said,  "Tes,  he  is  a 
convict."  He  said,  "Ain't  you  afraid  of  him?"  I  said. 
"No."  Then  he  said,  "How  much  powder  does  he  use?" 
And  I  told  him.  Then  he  said,  "He  cannot  get  out  that 
amount  of  rock  with  that  amount  of  powder."  I  said,  "This 
man  is  a  specialist,  a  safe-blower,  and  he  does  not  waste 
any  powder.  He  puts  in  a  few  grains  and  makes  it  do  all 
that  it  can  do.    He  makes  no  false  moves." 

He  said:  "Who  is  that  man  in  the  cap?"  I  said,  "He  is 
a  sergeant.  Major  Ball  was  a  West  Pointer,  and  he  had 
army  sergeants  buy  their  time  and  when  he  got  a  man  that 
he  knew  knew  his  business  and  did  a  day's  work,  he 
would  have  that  man  buy  his  time,  and  they  serve  here." 
I  said,  "Tou  understand,  that  man  is  a  dead  shot.  He 
would  shoot  the  eye  out  of  a  bird  on  the  other  side  of  the 
road.  And  the  convicts  hear  me  tell  him  that  if  he  shoots 
and  wings  a  man  he  will  lose  his  Job,  but  if  he  kills  him 
outright  it  is  all  right.    No  one  tries  to  escape  after  that." 

Then  he  said:  "This  is  remarkable  cooking  you  have 
here,  Mr.  Hill.  Who  does  your  cooking  for  you?"  I  said, 
"He  is  an  expert  cook.  He  used  to  run  a  German  restau- 
rant; he  is  in  for  trying  to  kill  the  second  cook." 

He  said,  "What  noise  is  that  I  hear?"  I  said,  "I  do  not 
hear  any  noise."  "Don't  you  hear  that?  Go  out  and  see." 
I  then  said,  "Oh,  that  is  a  kennel  of  bloodhounds  in  case 
the  sergeant  misses  them." 

He  said,  "These  men  work  like  fiends  for  you.  Do  you 
drive  them?"  I  said,  "No,  we  have  an  indeterminate  sen- 
tence here  in  this  state,  and  they  get  out  much  quicker  by 
doing  what  is  right  and  proper."  Nineteen  were  freed  a 
short  time  ago,  I  told  him.  That  is  the  settled  policy  of 
the  state  I  come  from. 

The  governor  of  Oregon  invited  me  some  time  ago  to 
come  over  and  see  him  and  I  went  over  there  about  thirty 
days  ago,  and  explained  this  matter  to  him  and  at  the  last 
election  the  counties  voted  by  a  two  to  one  vote  to  go  ahead 
with  this  plan. 
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Colorado  and  other  western  states  are  doing  this.  When 
your  highway  commissioner  spoke,  he  said  it  was  a  ques- 
tion of  raising  the  money.  Now,  here  is  an  asset  which 
the  state  has,  or  rather,  which  can  be  turned  into  an  asset, 
but  is  now  a  dead  loss.  But  convict  labor  does  more  than 
build  roads;  while  you  are  making  roads  with  the  convicts, 
you  are  making  men  of  them.  That  is  a  much  better  work, 
as  there  is  no  work  in  the  world  like  humanitarian  woriL. 
When  those  men  come  to  us  they  are  many  of  them  pick- 
pockets and  burglars  and  thieves,  and  when  they  leave  us 
they  are  strong  and  self-reliant  and  they  know  their 
strength,  as  knowledge  is  power.  I  won't  speak  more  on 
that  Just  now. 

Here  in  Monroe  county,  you  are,  indeed,  very  fortunate. 
Tou  have  almost  everything  that  one  may  desire,  but  you 
must  remember  that  you  are  part  and  parcel  of  the  whole 
United  States;  that  we  must  stand  or  fall  together,  and 
that  you  must  reach  out  your  helping  hand  to  those  of  us 
who  live  on  the  outskirts  of  the  country. 

Mr.  Harold  Parker,  our  distinguished  president,  has  for 
years  led  the  way  in  Massachusetts,  and  that  state,  small 
as  she  is,  has  done  a  vast  deal  of  work  in  this  line.  Mas- 
sachusetts sent  Mr.  Harold  Parker  across  the  country  to 
all  the  conventions,  that  its  highway  department  might  get 
all  your  ideas  on  good  roads,  and  try  them  out  and  then 
give  you  its  ideas  of  good  roads.  And  so,  having  all  thebo 
things  here  before  you,  you  must  try  to  take  the  time  to  ed- 
ucate further  some  of  us  who  live  in  the  outskirts. 

I  was  on  a  train  not  long  ago  with  a  very  distinguished 
citizen  now  passed  to  the  beyond,  Mr.  Denman  Thompson. 
Thompson  was  a  little  near-sighted  and  he  tried  to  forc» 
his  way  down  the  aisle  past  some  people  who  were  in  the 
way,  and  he  did  not  see  for  an  instant  that  the  man  who 
blocked  the  way  was  handcuffed  to  a  detective.  He  said, 
"Hurry  up  here.  Time  is  money.  Move  on."  The  man 
turned  and  said  "If  you  think  time  is  money,  I  have  five 
years  I  do  not  want  and  haven't  any  use  for." 

I  only  wanted,  in  saying  the  trivial  things  to  you,  to 
make  a  smile  come  over  your  faces,  and  assure  you  that 
here  is  where  my  heart  Is.  I  regard  you  as  the  most  inter- 
esting public  servants  of  all  that  I  know.  Tour  work  is 
not  recognized  at  present  as  it  should  be,  but  some  time, 
perliaps  not  In  your  lifetime,  the  reward  will  come  to  you 
all. 
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I  thank  you  for  this  opportunity  to  make  a  few  remarks, 
and  I  hope  some  time  during  the  convention,  to  diacuBS  some 
of  the  measures  that  come  up.    I  thank  you.     (Applause). 

PRESIDENT  PARKER:  Mr.  Hill  generally  gives  us  a 
longer  talk,  but  he  has  been  traveling  for  twenty-nine  days 
without  sufficient  rest  or  sleep,  and  that  is  the  reason  he  is 
not  quite  up  to  his  standard  in  the  matter  of  time,  although 
what  he  said  is  excellent,  as  usual. 

Mr.  Bachelder,  Master  of  the  National  Grange  and  ez- 
governor  of  New  Hampshire,  has  been  detained  in  some 
way.  He  is  not  here,  but  Mr.  Powers  has  persuaded  Mr. 
Frank  Terrace  of  Seattle,  Washington,  the  same  state  Mr. 
Hill  comes  from,  to  talk  to  you  on  the  same  subject  which 
Mr.  Bachelder  would  have  talked  about. 

I  think  you  will  enjoy  Mr.  Terrace's  talk,  as  I  have  heard 
him  frequently  and  I  consider  him  a  "star."    (Applause). 

MR.  TERRACE:  Mr.  Chairman  and  Gentlemen  of  the 
Convention: — I  did  not  expect  that  I  would  be  called  upon 
at  this  particular  time.  This  is  unexpected  by  me  and  as  I 
am  only  a  plain,  country  farmer,  and  not  used  to  making 
talks  in  public,  you  must  not  expect  much  from  me. 

I  am  a  granger  and  I  have  to  take  the  place  of  the  na- 
tional master  of  the  grange,  that  great  and  wonderful  in- 
stitution composed  of  farmers  all  over  this  broad  land  of 
ours,  from  the  Atlantic  to  the  Pacific — men  that  are  tilling 
the  soil,  tl^e  men  who  should  be  most  interested  in  this 
good  roads  movement  of  any  class  of  people  in  this  great 
country  of  ours.  I  am  sorry  to  say  that  even  among  them 
they  are  divided  on  this  great  road  question  that  is  before 
us  today. 

As  you  know,  a  road  is  like  a  good  restaurant  in  a  city — 
it  does  its  own  advertising.  (Applause.)  If  a  man  gets  a 
good  meal  in  a  restaurant  you  can  depend  upon  it  that  he 
will  come  back  and  bring  his  neighbor  along  with  him.  This 
good  roads  movement  is  identically  the  same,  but  the  great 
trouble  with  the  rank  and  file  of  the  farmers  of  this  land  is 
that  they  know  nothing  about  good  roads.  They  have  not 
seen  them.  When  you  go  out  into  the  great  western  states, 
where  they  have  no  roads  and  know  nothing  about  roads, 
it  is  no  use  talking  to  them.  Tou  must  educate  them  by 
degrees,  and  finally  show  them  the  road  and  then  they  be- 
lieve in  it;  and  they  will  work  hard  in  the  interest  of  it. 

I  well  remember  when  I  was  converted  to     this     great 
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good  roads  movement.  I  took  a  trip  to  the  old  country — 
over  to  England.  I  went  through  this  beautiful  country  of 
ours  and  reached  Chicago,  and  saw  the  beautiful  buildings 
and  the  great  bridges.  At  New  York  I  saw  the  same  thing. 
And  I  saw  the  same  in  the  matter  of  bridges,  and  their  beau- 
tiful buildings  on  the  other  side,  and  then  I  said  to  myself, 
"Our  country  could  come  up  to  them  in  any  kind  of  struc- 
ture such  as  a  house  or  a  building."  But  when  I  went  out 
on  their  beautiful  highways,  stretching  over  hills  and  val- 
leys, with  beautifully  trimmed  hedges  and  macadam  side- 
walks for  people  to  walk  on,  where  everybody  enjoys  the 
benefit  of  the  public  highways,  I  hung  my  head  in  shame. 
I  thought,  ''I^n't  my  country  big  and  bold  enough  to  have 
as  good  roads  as  any  nation  in  the  world?''  I  then  came  to 
the  conclusion  that  when  I  reached  home  again,  I  woutd 
use  my  best  endeavors  to  improve  our  highways.  I  talked 
highways  in  the  morning  and  at  night,  and  it  was  high- 
ways first,  last  and  all  the  time.  And  I  made  very  little 
progress  in  my  own  humble  way. 

I  will  tell  you  a  tale  which  you  must  remember,  for 
whenever  Brother  Hill  finds  out  that  you  are  interested  in 
this  good  road  movement,  you  may  as  well  be  in  Purga- 
tory until  you  get  on  your  harness  and  work  in  the  move- 
ment. There  was  an  old  lady  who  was  hard  up  and  who 
was  on  the  point  of  starving,  and  there  were  two  or  three 
hoodlums  that  knew  of  this.  She  was  very  poor  and  one 
of  them  said  to  the  other,  "Wouldn't  it  be  a  good  joke  to 
buy  a  five-cent  loaf  of  bread  and  throw  It  in  to  her."^  They 
bought  the  loaf  and  they  went  to  the  old  lady's  cottage,  as 
she  was  sitting  with  her  back  to  the  door,  without  a  bite  to 
break  her  fast,  and  threw  it  in  the  door.  The  old  lady 
jumped  up  and  picked  up  the  loaf  and  said,  "I  thank  Thee, 

0  Lord,  for  sending  me  that  loaf."  One  of  the  hoodlums 
put  his  head  in  the  door  and  said,  "Betty,  do  you  mean  to 
say  the  Lord  sent  you  that  loaf?"  She  replied,  "Yes,  the 
Lord  sent  the  loaf,  even  if  the  Devil  fetched  it."  (Laughter). 

Now,  bear  that  point  In  mind. 

I  was  talking  roads  in  our  country,  and  one  day  Mr.  Hill 
dropped  into  the  city  of  Seattle,  and  there  was  an  item  in 
the  paper  that  Mr.  Hill  would  talk  on  improved  highways. 

1  went  down  to  hear  him  and  I  heard  what  he  had  to  say, 
and  I  went  back  to  my  little  town  and  I  told  my  neighbors 
about  it.    They  said:  "What  is  he?     He  is  a  railroad  man. 
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What  interest  has  he  In  good  roads?  It  is  to  his  interest 
to  he  against  good  roads."  I  said:  ''It  does  not  make  any 
difference  what  interest  he  has  in  them  if  we  get  the  good 
roads."  And  so  I  say  about  the  good  roads:  It  doesn't  make 
any  difference  if  the  Devil  brings  them;  it  is  all  right. 
(Laughter.) 

We  got  our  county  commissioners  persuaded  to  let  us 
have  one  and  a  half  miles  of  good  road.  The  county  com- 
missioners were  to  furnish  the  means*  and  the  government 
of  the  United  States  was  to  furnish  the  man  to  supervise  the 
work,  as  they  considered  there  was  not  a  man  in  the  state 
of  Washington  who  was  capable  of  supervising  that  work. 
We  started  in  and  the  road  was  built  in  a  valley  where  I 
live,  where  there  are  great  freshets  during  which  we  have 
six  and  seven  and  eight  feet  of  water  sometimes  from  side 
to  side  of  that  valley,  and  steamboats  can  run  all  over  the 
valley.  This  mile  and  a  half  of  road  was  to  be  constructed 
along  the  banks  of  the  river  in  that  hollow.  The  young 
man  sent  from  Washington  started  in  and  the  old-timers 
shook  their  heads,  and  the  road  supervisors  who  had  been 
filling  up  these  mudholes  for  thirty  years  shook  their 
heads.  They  had  been  merely  filling  up  the  mudholes  for 
thirty  years,  and  when  it  rained  the  filling  would  all  wash 
out. 

The  road  was  finally  built  and  the  fiood  came  that  fall. 
We  have  a  great  range  of  mountains  running  north  to 
Aouth  through  that  state,  peaks  14,400  feet  high,  and  with 
immense  snow  falls  on  top  of  them,  and  in  the  spring  the 
water  comes  down  when  the  snow  melts  off  of  those  moun- 
tains and  steppes,  and  all  of  the  lowlands  are  flooded  over, 
although  they  are  the  richest  lands  on  the  face  of  God's 
earth  when  the  floods  have  subsided.  That  fall  we  had  a^ 
flood  that  was  heavier  than  usual,  and  we  had  eight  feet. 
of  water  over  that  road.  I  sl>ent  many  anxious  days  and 
nights  while  that  road  was  under  water,  for  I  knew  that  if 
that  road  went  out  and  Mr.  Hill  came  out  there,  they  would 
hang  him.  And  I  do  not  know  what  they  would  have  done 
to  me;  I  would  have  had  to  leave  the  country.  But,  Mr. 
Chairman,  when  the  fiood  went  away,  the  road  was  there, 
not  a  bit  the  worse  for  being  under  water  nine  days. 

We  have  been  having  more  and  more  roads,  until  today 
the  state  of  Washington  has  two  hundred  miles  of  mac- 
adamized roads  and  several  hundred  miles  in  course  of  con- 
struction. 
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What  has  it  done  for  our  farmers? 

I  remember  that  before  the  road  was  constructed  in  that 
valley,  where  I  lived*  one  year  I  raised  seventy-five  tons  of 
cabbage.  I  am  a  dairyman,  and  I  have  a  great  truck  farm 
besides.  I  had  to  haul  that  seventy-five  tons  of  cabbage 
to  Seattle,  which  is  fourteen  miles  from  my  home.  I  had 
large  horses — ^if  there  are  any  farmers  among  you,  you  will 
realize  the  size  of  the  horses,  when  I  tell  you  that  they  ran 
from  1,600  to  1,800  pounds  in  weight — and  2,500  pounds 
was  the  best  load  I  could  haul  with  them.  I  left  home  at 
six  o'clock  in  the  morning  and  got  back  at  six  o'clock  at 
night,  a  tired  man  with  a  tired  team,  tired  from  pulling 
through  mudholes  all  day  long.  Allowing  myself  $5.00 — 
which  was  little  enough — to  land  that  2,500  pounds  of 
cabbage  into  that  great  factory,  you  can  see  what  the  con- 
ditions were.  Now  I  put  my  three  tons  on,  and  I  leave  at 
seven  o'clock  in  the  morning  and  I  get  back  at  five,  with- 
out a  turn  of  the  hair  on  my  team,  and  it  is  a  pleasure  to 
travel  over  the  road. 

What  does  that  mean  to  me?  It  means,  that  if  it  took 
$5.00  to  take  2,500  pounds  of  cabbage  to  market,  that  I 
now  haul  three  tons  for  the  same  amount.  So,  gentlemen, 
IS  there  any  investment  on  my  farm  which  pays  me  such 
a  return  as  that  road  does?  It  pays  me  greater  returns 
than  anything  else.  I  had  better  do  with  one-half  the  land 
and  have  that  macadam  road.  It  would  take  $300  to  haul 
that  cabbage  to  market  under  the  old  system,  and  I  hauled 
it  in  for  $150  on  a  macadam  road.  That  was  a  saving  of 
$150  on  that  one  item  alone  to  me,  as  a  farmer. 

More  than  that,  I  am  a  dairyman,  too.  We  have  to  haul 
our  milk  from  the  farms  to  the  railroad,  with  hauls  rang- 
ing from  one  mile  to  three  miles  to  get  our  milk  into  Seat- 
tle. We  have  to  hitch  the  team  up  to  get  that  milk  over  to 
the  station,  and  we  pay  one  cent  a  gallon  for  taking  that 
milk  in.  If  a  man  had  100  gallons  to  ship  to  Seattle,  it  cost 
one  dollar  for  taking  the  milk  in  and  bringing  the  empties 
back.  Now,  what  have  they  done  since  that  road  was 
started?  They  have  put  on  those  large  automobile  trucks, 
and  they  come  and  take  your  milk  at  the  farm,  they  fetch 
your  can  back,  and  charge  you  half  a  cent  a  gallon.  You 
were  paying  one  cent  to  the  railroad,  after  hauling  it  to 
them,  and  now  with  the  automobile  trucks,  you  pay  one- 
half  cent,  and  that  is  fifty  cents  a  day  that  a  man  saves  on 
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that  item.  That  means  $16  a  month  on  his  milk,  and 
besides  he  has  not  got  to  hitch  up  his  team  in  the  morn- 
ing and  take  his  milk  to  the  station,  and  fetch  his  cans 
back.  Moreover,  that  automobile  truck  delivers  the  milk 
right  in  the  city  to  the  retailer,  and  that  man  has  not  got 
to  go  to  the  railroad  for  his  milk. 

Now,  those  items  pay  the  farmer  for  the  cost  of  the  road 
in  one  year — in  one  year — I  care  not  what  the  cost  of 
the  road  is.  It  seems  to  me  that  men  should  not  stand  in 
their  own  light  so  long. 

I  claim  that  good  roads  is  one  of  the  greatest  issues 
before  the  American  people  today.  There  is  nothing  like 
it.       The  tariff  is  a  mere  bagatelle  in  comparison. 

How  long  shall  we  keep  on  in  these  old  ruts,  filling  in 
mudholes  year  in  and  year  out? 

I  am  sorry  to  say  to  you  men  who  are  trying  to  build  and 
construct  the  roads,  that  the  very  people  you  are  trying  to 
reach  are  your  worst  enemies — those  whom  you  would 
help  and  benefit  most.  But  the  work  takes  a  head  and 
it  takes  agitation.  This  great  movement  will  not  be  com- 
pleted in  a  day,  nor  probably  in  my  lifetime,  but  it  is 
coming  as  sure  as  the  sun  is  rising  and  setting.  Nothing 
can  stop  this  movement.  Once  the  people  get  a  taste  of 
it  and  a  trial  of  these  good  roads,  they  will  not  go  back  to 
the  old  rut  and  the  old  system. 

As  I  listened  to  the  sheriff  of  your  county,  as  he  touched 
upon  the  great  question  of  convict  labor,  his  words  took 
me  back  to  my  own  state.  As  you  know  there  must  be 
a  head;  there  must  be  a  guiding  hand.  Bonaparte  was  a 
great  soldier,  but  he  was  more  than  that — ^he  was  a  great 
road  builder,  one  of  the  greatest  road  builders  of  the 
world.  If  you  go  through  France,  you  will  find  monu- 
ments of  road  building  that  stand  to  his  credit.  We  tried 
the  convict  labor  in  our  state,  and  the  question  was  put 
to  the  Board  of  Control  to  see  if  convict  labor  could  be 
employed  on  our  highways,  and  they  had  to  report  at  the 
next  coming  convention.  They  reported  that  it  could  not 
be  done;  that  it  was  impossible  to  work  convicts  on  the 
public  highways,  as  it  would  cost  too  much  to  guard  them 
and  to  victual  and  transport  them. 

Mr.  Samuel  Hill  was  president  of  the  association.  He 
vacated  the  chair  and  called  me  to  it.  He  made  a  motion, 
and  this  is  what  he  said:  "I  move  you.  Sir,  that  we  do  not 
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accept  that  report.  I  know  that  it  can  be  done,  and 
by  the  Eternal,  it  will  be  done";  and  the  motion  was  put 
and  it  was  carried  with  a  whoop,  and  the  result  was  that 
Mr.  Hill  got  the  governor  of  the  state  of  Washington  to 
allow  him  fifty  men,  to  be  taken  out  of  the  penitentiary 
and  placed  on  the  public  highway,  as  an  experiment. 

There  was  a  certain  piece  of  road  on  the  Columbia 
river  which  was  in  a  mountainous  country,  and  mostly  in 
rock,  and  it  was  a  hard  country  to  build  in.  The  best  bid 
they  could  get  from  free  labor  was  $9,500  a  mile.  These 
fifty  convicts  were  taken  out  of  the  penitentiary  and  to 
this  piece  of  road.  Mr.  Hill  visited  them  on  that  road, 
and  said,  "Men,  the  eyes  of  the  whole  country  are  on  you. 
I  want  you  to  do  good  work.  I  will  see  that  you  are  well 
fed,  have  plenty  of  tobacco,  and  that  every  month  you  put 
in  on  this  road  will  count  for  you."  They  promised  that 
they  would  do  the  best  they  could,  and  the  road  was  com- 
pleted at  a  cost  of  $4,600  a  mile  instead  of  $9,500. 
The  price  was  cut  nearly  in  two,  after  having  to  take  the 
men  back  and  forth  and  feed  them.  That  showed  plainly 
the  way  the  wind  was  blowing. 

We  will  work  convicts  in  the  state  of  Washington  in 
the  mountains,  which  is  hard  work  for  them.  I  visited 
the  convict  camp,  because  they  were  so  sensitive  in  my 
grange  that  they  wanted  to  know  if  the  convicts  were 
treated  as  they  should  be  treated,  and  sent  me  to  visit  the 
camp  for  the  purpose  of  finding  out.  I  went  among  them 
and  I  saw  what  food  they  had.  It  was  just  as  good  food 
as  any  man  wants  to  eat — as  good  as  any  laborer  gets  in 
any  part  of  this  country.  I  asked  them  if  they  were  satis- 
fied or  if  they  would  prefer  to  be  back  in  the  penitentiary. 
They  said  they  did  not  want  to  go  back  to  the  penitentiary. 
They  were  in  the  pure  mountain  air,  and  they  saw  the 
boats  in  the  Columbia  river,  which  afforded  them  some 
little  entertainment,  and  moreover,  they  learned  how  to 
work.  That  was  the  trouble  with  most  of  them;  they  did 
not  know  how  to  work  before.  So  now  we  are  making 
them  useful  to  us  as  well  as  useful  to  themselves. 

I  did  not  intend  to  say  much  when  I  came  here,  but  hav- 
ing gotten  up  I  thought  I  would  make  these  statements 
to  you. 

I  thank  you  very  much  for  your  attention.       (Applause.) 

PRESIDENT  PARKER:    We  have  had  a  chance  to  see 
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what  Washington  has  within  its  far  distant  boundaries.  You 
would  not  think  to  look  at  Mr.  Terrace,  that  he  was  such  an 
orator  as  he  has  proved  himself  to  be;  but  I  knew  it,  as  I 
had  heard  him  on  other  occasions. 

Mr.  R.  P.  Hooper,  President  of  the  American  Automobile 
Association  has  not  been  able  to  get  here,  so  I  will  ask 
Mr.  J.  Arthur  Ritchie,  Secretary  of  the  New  York  State 
Automobile  Association  to  say  something. 

MR.  RITCHIE:  Mr.  President  and  Gentlemen: — I  regret 
that  President  Hooper  of  the  American  Automobile  Asso- 
ciation and  President  Webb  of  our  association  are  unable 
to  be  here  to  speak  to  this  convention. 

The  New  York  State  Automobile  Association  which  I 
am  connected  with,  is  a  representative  association  of  auto- 
mobilists  in  the  state  of  New  York.  This  year  there  are 
approximately  80.000  automobiles,  one  for  every  mile  of 
highways.  This  vast  army  of  road  users  is  naturally  tre- 
mendously interested  in  good  roads.  Our  association  is 
actively  cooperating  with  the  New  York  State  Highway 
Commission,  with  the  county  superintendents  of  highways, 
and  so  on  down  through  the  organization,^  in  every  way 
that  it  knows  how,  for  the  furtherance  of  the  construc- 
tion and  maintenance  of  good  roads.  We  are  not  only 
lending  our  moral  support,  but  we  are  actively  cooperating 
in  things  that  are  worth  while.  One  of  the  greatest  objects 
for  which  we  are  working  at  present  is  the  bonding  of 
the  state  for  an  additional  fifty  million  dollars,  to  complete 
the  present  system  of  highways.  With  the  legislative 
machinery  working  as  smoothly  as  possible,  it  will  take 
until  the  spring  of  1914  before  that  fifty  million  dollars 
can  become  available,  and  we  are  bending  every  effort  and 
cooperating  with  the  New  York  State  Grange  and  others 
to  put  that  extra  fifty  million  dollar  bond  issue  through. 

We  are  also  tremendously  interested  in  federal  aid  in 
road  building,  and  through  the  efforts  of  our  national  or- 
ganization, Speaker  Champ  Clark  of  the  National  House 
of  Representatives  has  put  himself  on  record  as  favoring 
federal  aid  in  the  construction  of  interstate  highways.  We 
are  also  interested  in  getting  better  detours,  and  in  the 
better  maintenance  of  roads  throughout  the  state  and  in 
the  universal  use  of  the  road  hone  on  our  earth  roads. 

I  would  like  to  point  out  to  you  what  we  have  done  in 
the  past  in  active  cooperation.       We  have  tried  to  stimu- 
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late  interest  among  our  fifty  clubs  and  to  get  together 
with  the  county  superintendents  of  highways  and  the  good 
roads  committees  of  every  town  in  their  territory.  With 
'  this  in  view,  our  clubs  have  offered  prizes  in  varying 
amounts  in  their  districts  for  the  ones  who  put  up  the 
best  sections  of  road  during  a  season.  Some  of  our  clubs 
are  buying  road  hones  and  paying  farmers  on  certain  roads 
to  drag  with  those  hones  after  rains.  Others  are  going 
into  the  unincorporated  villages,  villages  that  are  too  poor 
to  do  this  work,  and  helping  them  out,  so  that  they  can 
build  connecting  links  with  other  roads.  So  I  might  con- 
tinue to  show  how  we  want  the  cooperation  of  the  high- 
way officials  in  the  state  of  New  York  as  well  as  those 
throughout  the  country. 

I  want  to  pledge  you,  in  closing,  the  hearty  and  unani- 
mous support  of  the  New  York  State  Automobile  Associa- 
tion, and  through  it,  the  American  Automobile  Association, 
in  the  work  you  are  doing. 

Gentlemen,  I  thank  you.        (Applause.) 

PRESIDENT  PARKER:  That  concludes  the  exercises  of 
the  morning.  The  second  session  will  begin  at  two  o'clock 
this  afternoon. 

The  meeting  is  therefore  now  closed,  to  be  again  resumed 
at  two  o'clock  this  afternoon. 


SECOND  SESSION 

Tuesday  Afternoon,  November  14 

PRESIDENT  PARKER;  Gentlemen,  you  will  please  come 
to  order. 

This  afternoon's  session  will  be  an  exceedingly  Interesting 
one.  Mr.  Bensel,  whom  all  of  you  know,  either  by  per- 
sonal acquaintance  or  by  reputation,  is  going  to  deliver 
the  first  speech  of  the  afternoon,  and  those  things  which  he 
gives  utterance  to  are  to  be  argued  and  discussed  by  two 
distinguished  gentlemen;  and  then  we  will  have  general 
discussion  from  the  floor.  It  is  not  necessary  for  me 
to  introduce  Mr.  Bensel  to  you.  He  is  sometimes  called 
the  "King  of  New  York,"  but  his  characteristics  which 
have  marked  him  among  you  for  many  years,  his  person- 
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alley,  his  wisdom  and  his  knowledge,  are  recognized  all 
over  the  country,  and  I  shall  leave  Mr.  Bensel  to  further 
proclaim  himself  to  you  by  his  own  work.  Mr.  John  A. 
Bensel,  State  Engineer  and  Surveyor  of  New  York.  (Ap- 
plause.) 

MR.  BENSEL:  Mr.  Chairman  and  Gentlemen  of  the 
American  Good  Roads  Congress  and  the  American  Road 
Builders'  Association: — I  am  a  little  taken  aback  by  the 
exceedingly  kind  introduction  of  your  chairman,  particularly 
afttr  I  had  been  compelled  to  refer  to  iiim  as  having  just 
changed  his  occupation,  and  that  possibly  he  had  become 
less  of  an  artist,  which  he  looks,  and  more  of  a  contractor, 
which  he  hopes  to  be.  It  is  a  little  difficult  to  determine  from 
a  present  inspection  of  your  chairman  as  to  whether  he  be- 
longs to  the  artistic  class,  or  whether  that  is  simply  some- 
thing which  he  flies  in  the  face  of  the  public  in  order  to 
make  an  honest  dollar  in  that  portion  of  the  profession 
which  he  has  taken  up  now,  namely,  contracting. 


HIGHWAY  ADMINISTRATION 

By  JOHN  A.  BENSEL 
State  Engineer  and  Surveyor  of  New  York 

I  have  been  asked  to  speak  on  the  subject  of  "Highway 
Administration"  and  while  it  may  be  possible  that  the  one 
who  assigned  me  this  subject  had  a  definite  idea  as  to  its 
meaning,  I  contend  that  to  me  it  is  a  subject  of  varied 
interpretation  and  that  I  do  not  intend  to  hold  myself 
within  any  narrow  lines  in  this  appearance  before  you. 

One  of  the  most  impressive  things  about  those  that  have 
to  do  with  highways  Is  the  remarkable  spirit  of  complacency 
that  has  been  developed  among  all  those  who  are  recog- 
nized as  masters  of  the  art  of  highway  construction,  and 
it  seems  to  me  that  this  spirit  must  extend  also  to  the 
administration  under  which  they  work  and  it  would,  there- 
fore, be  impolitic  on  my  part  to  endeavor  to  offer  any  dis- 
tinctions between  the  right  kind  of  administration,  as  may 
possibly  be  exemplified  in  my  state,  and  those  that  differ 
from  it  in  adjoining  states. 

The  commission  in  this  state  is  still  so  new  to  the  business 
that  it  has  a  critical  attitude  toward  everything  connected 
with  highway  work  from  administration  to  construction. 
In  fact,  the  whole  proposition  of  good  road  construction 
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is  such  in  its  variations  that  one  is  reminded  of  the  com- 
plaint of  the  poet  of  olden  times  when  he  said: 

"There  are  nine  and  sixty  ways 

Of  constructing  tribal  lays 

And  every  single  one  of  them  is  right.*' 

As  an  instance,  I  might  mention  that  probably  the  most 
insisted  upon  requirement  of  proper  organization  which 
you  will  hear  of  will  be  the  necessity  of  taking  the  matter 
of  highways,  in  ita  entirety,  out  of  politics.  This  demand 
is  more  general  among  those  appointed  by  the  party  that 
has  secured  the  least  number  of  votes  in  the  last  general 
election,  but  I  wonder  what  would  be  left  to  be  voted  upon 
if  all  of  the  matters  that  are  considered  from  time  to  time 
by  important  people  as  being  properly  outside  of  politics 
were  removed  therefrom.  Certainly  our  elections  would  be 
innocuous  enough  and  sufficiently  barren  of  interest  as  to 
put  aside  from  any  possibility  of  desire  the  question  which  is 
now  uppermost  in  many  states  of  whether  or  not  women 
should  vote.  In  fact,  it  would  seem  as  if  matters  might 
be  so  arranged  that  no  women  would  desire  to  vote  and 
probably  only  a  few  men.  Directly  contrary  to  this,  how- 
ever, there  may  be  noted  at  the  present  time  a  tendency 
to  try  the  referendum  on  almost  all  questions,  and  it  appears 
to  me  that  there  is  no  reason  why  highway  organization 
is  not  as  good  an  object  to  try  it  on  as  any  other.  And  this 
brings  me  to  the  first  point  of  my  argument,  and  that  is, 
that  I  believe  that  the  heads  of  state  highway  organiza- 
tions should  be  elective  officials,  as  they  are  in  this  state. 
Of  course,  those  who  have  to  do  with  the  technical  part 
of  the  work  are  supposedly  immune  from  all  questions 
of  politics  and  do  not,  therefore,  come  under  any  necessity 
for  special  designation,  and,  in  the  main,  being  civil  ser- 
vice employes,  are  thereby  not  subject  to  the  changes  that 
occur. 

It  cannot,  I  think,  be  claimed  that  there  is  as  yet  a  suf- 
ficient amount  of  data  to  place  road  building  in  a  definite 
class  of  engineering.  Some  engineering  work  has  to  be 
done  in  connection  with  the  work  but  the  lack  of  definite 
data  to  reduce  it  to  a  science  can  be  understood  from  an 
inspection  of  the  work  in  the  various  states  where  a  large 
variation  could  probably  not  be  made  even  if  it  were  desired 
to  vary  for  variation's  sake. 
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Along  with  some  other  officials  of  this  state,  I  was  much 
impressed  a  short  time  since,  on  a  visit  of  inspection  in  a 
neighboring  state,  by  the  remark  of  a  well  known  official 
and  road  builder  that  he  shuddered  to  think  of  the  con- 
dition we  would  find  ourselves  in  when  the  forty-one  men 
in  whom  were  vested  the  knowledge  of  good  road  build- 
ing passed  away.  I  think  he  was  serious  too,  which  per- 
haps might  indicate  that  he  was  as  much  of  a  Scotchman 
as  his  name  would  indicate. 

The  basic  principle  involved  in  highway  administration 
would  seem  properly  one  of  economics,  but  it  does  not 
appear  as  yet  that  this  aspect  of  the  case  has  received  any- 
thing but  the  most  casual  consideration. 

Legislators  have  directed  just  where  the  improved  roads 
were  to  be  built  and  we  have  a  fine  example  of  administra- 
tion in  this  state  where  you  may  note  that  the  worst 
roads  are,  as  yet,  the  connecting  lines  between  the  prin- 
cipal cities.  To  illustrate,  take  for  instance  the  direct 
road  between  Albany  and  New  York  and  between  Albany 
and  Utica,  and  the  natural  question  that  arises  in  any- 
one's mind  traveling  over  sections  of  good  roads  seems  to 
be  as  to  what  particular  statesman  lived  at  either  terminal 
of  the  road  on  which  they  are  traveling.  Now,  this  is 
the  kind  of  administration  that,  for  the  benefit  of  the  peo- 
ple as  a  whole,  should  not  be  allowed.  There  is  often  a 
certain  increase  in  a  man's  egotism  which  is  particularly 
apparent  when  he  is  appointefl  for  any  number  of  years 
and  this  obnoxious  trait  in  an  officeholder  is  not  nearly 
as  prominently  developed  if  his  work  is  passed  on  at  short 
intervals  by  a  vote  of  the  people.  In  fact,  it  may  be  said 
without  any  possibility  of  doubt,  that  there  is  nothing  so 
conducive  to  humility  in  public  life  as  to  hold  an  elective 
office. 

After  all  is  said  on  this  subject  you  will  come  back  to 
the  point  that  all  good  government  administration  must 
start  from,  and  that  is  the  personality  of  the  administrator. 
Certainly  good  roads  have  the  right  to  demand  the  capacity 
for  administration  that  is  found  in  the  people  who  are  suc- 
cessful in  any  kind  of  organization  or  administrative  work. 
I  am  not  an  advocate  of  the  principle  that  the  positions 
filled  by  those  directing  the  policy  of  highway  construction 
should,  of  necessity,  be  filled  by  engineers,  but  it  is  likely 
that  among  at  least  some  few  members  of  this  profession, 
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you  will  have  the  best  chance  of  finding  men  capable  of 
administering  the  involved  matters  that  come  up  in  the 
building  of  state  highways. 

Proper  administration  of  highway  matters  may,  therefore, 
be  reduced  to  the  proposition  of  selecting  administrators 
of  known  capacity  to  carry  on  this  work  which  is  of  such 
importance  to  the  whole  community,  and  in  the  carrying 
out  of  the  work  to  leave  them  with  as  free  and  unhampered 
control  as  is  possible  under  the  laws  of  the  state  in  which 
they  are  working. 

The  sums  of  money  which  are  now  being  expended  in 
this  country  for  the  construction  of  highways  are  of  con- 
siderable magnitude,  aggregating,  I  am  informed,  for  the 
year  1911,  as  well  as  can  be  learned  now  from  the  United 
States  government,  about  one  hundred  and  fifty  millions  of 
dollars.  Out  of  this  amount,  probably  forty  to  sixty 
millions  will  be  raised  by  a  direct  bond  issue,  without,  in 
many  cases,  any  noticeable  plan  for  the  redemption  of  these 
bonds  when  they  become  due.  Further  than  this,  the 
experience  in  this  state  shows  that  from  ten  to  fifteen  per 
cent,  of  the  amount  expended  on  the  roads  needs  to  be 
expended  annually  to  maintain  the  roads  as  they  have  been 
built  up  to  the  present  time. 

It  may  readily  be  seen,  therefore,  that  It  will  not  be 
necessary  to  go  far  before  it  may  become  apparent  that 
any  state  may  be  made  bankrupt  by  carrying  out  all  the 
desires  for  new  and  improved  highways  In  sparsely  settled 
communities.  Careful  study  should,  therefore,  be  made 
of  each  section  of  the  state  and  the  road  construction 
adapted  to  the  needs  of  the  inhabitants,  with  such  changes 
as  in  ay  be  necessary  in  order  that  through  routes  may 
also  be  provided  along  the  lines  of  maximum  travel  be- 
tween the  main  centers  of  population.  And  after  this  is 
done,  it  still  remains  to  have  some  proper  administration 
of  highway  officials  to  devise  a  road  which  in  its  main- 
tenance will  not  take  all  of  the  good  from  the  people 
which  the  construction  of  the  road  in  the  first  instance 
seemed  to  imply. 

I  am  glad  to  have  appeared  before  you  and  to  say  that 
this  particular  platform  was  the  scene  of  my  greatest 
trouble  when  I  went  from  the  cool  and  calculating  position 
of  an  engineer,  and  accepted  a  position  where  my  work 
and  my  figures  and  everything  which  I  do  are  put  up  to  the 
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referendum  of  the  people.  While,  of  course,  we  many 
times  feel  that  they  should  be  taught  the  lesson  they  do 
not  seem  to  know,  still  it  is  somewhat  of  a  consolation 
to  learn  that  my  humility  and  my  general  disposition  have 
been  developed  and  improved,  and  my  regard  for  the  people 
of  the  state  increased.  And  I  am  glad  to  be  with  you  this 
afternoon.       (Applause.) 


PRESIDENT  PARKER:  I  am  sorry  Mr.  Bensel  did  not 
take  up  more  time.  I  think  he  could  entertain  an  audience 
for  an  indefinite  time  and  keep  its  attention  fixed  upon  him. 
I  think  it  would  be  as  great  a  compliment  to  secure  Mr. 
Bensel  to  address  you,  as  it  would  be  to  have  Governor 
Dix;  and  I  appreciate  his  coming  and  presenting  to  you 
the  humility  for  which  he  is  famous.  Everyone  living 
in  New  York  knows  what  his  humility  is,  and  can  appre- 
ciate his  expression. 

Now,  to  carry  on  this  discussion,  Mr.  MacDonald,  the 
former  president  of  the  association,  was  the  first  on  the 
list  for  discussion,  but  owing  to  causes  for  which  I  am 
not  responsible,  he  is  not  present.  So  I  shall  ask  Mr. 
Cooley  to  step  one  notch  ahead,  and  we  will  proceed  with- 
out Mr.  MacDonald.  Gentlemen,  I  introduce  Mr.  Geo.  W. 
Cooley,   State   Engineer   of   Minnesota. 

MR.  COOLEY:  Mr.  Chairman,  Ladies  and  Gentlemen: — 
I  am  sorry  to  see  there  are  only  two  ladies  present — I 
was  in  hopes  there  would  be  more.  But  it  will  not  do  to 
ignore  those  two,  for  every  time  I  try  to  make  an  address 
before  a  good  roads  congress,  Mr.  Hill  or  Mr.  Powers,  or 
some  other  good  roads  crank  calls  me  down  if  I  neglect 
to  include  the  ladies. 

When  the  good  roads  movement  started  in  the  state  of 
Minnesota,  which  is  my  home  state,  it  was  with  great  diffi- 
culty that  we  secured  an  audience  of  over  six  men.  Some- 
times we  would  get  eight  and  ten,  and  one  time  we  got 
thirteen.  At  a  convention  held  in  the  central  portion 
of  our  state  last  Friday  evening,  composed  exclusively  of 
farmers,  we  had  an  audience  of  five  hundred,  and  one 
hundred  of  that  audience  were  women.  That  shows  what 
a  great  interest  the  women  take  in  this  good  roads  move- 
ment— more  perhaps  in  proportion  to  the  numbers  than 
we   do.        But   perhaps   not.        But   I    have    noticed    that 
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wherever  the  women  take  an  interest  in  any  public  ques- 
tion, something  is  bound  to  move. 

Now,  this  good  roads  question  is  one  which  interests 
you  and  me  and  everyone.  It  interests  the  business  man 
and  the  farmer  and  the  casual  traveler  over  our  roads. 
It  makes  a  difference  to  us  individually,  as  whatever  we 
eat  or  drink  must  pass  at  some  time  over  the  public 
highways.  And  we  are  paying  the  taxes  for  that  trans- 
portation. I  figured  it  out  that  it  costs  the  city  of  Minne- 
apolis and  the  City  of  St.  Paul — those  two  friendly  cities — 
about  $250,000,  every  year  to  pay  the  .additional  freight 
on  the  material  hauled  into  them,  over  what  they  would 
have  to  pay  if  they  had  a  good  system  of  transportation. 
It  is  costing  us  from  thirty  to  thirty-five  cents  per  ton 
per  mile  to  transport  our  material,  and  in  European  coun- 
tries you  know  it  costs  from  eight  to  ten  and  sometimes 
fifteen  cents  per  mile.  In  Minnesota  we  have  hauled 
on  a  road  lately  at  a  cost  of  six  and  one-half  cents  per 
ton  per  mile,  and  if  we  had  that  entire  system  through- 
out our  state    we  would  have  no  trouble  with  our  roads. 

The  question  of  administration  of  the  public  highway 
system  is  a  matter  of  the  utmost  importance.  When 
Appius  Claudius  built  the  Appian  Way,  he  was  the  whole 
thing — the  administration  was  entirely  in  his  hands,  and 
the  result  may  be  seen  today,  two  thousand  years  after 
that  road  was  completed.  And  it  is  in  as  good  or  better 
condition  than  when  it  was  built.  But  road  administra- 
tion must  be  taken  out  of  politics.  I  cannot  imagine 
any  system  requiring  such  careful  investigation  and  such 
careful  study,  being  a  success  if  interfered  with  by  politi- 
cal influence. 

I  can  best  illustrate  that  by  referring  to  my  state,  Min- 
nesota. The  administration  of  the  highways  is  in  the 
hands  of  three  men  chosen  by  the  governor  from  different 
parts  of  the  state,  for  their  general  business  knowledge 
and  not  their  road  building  knowledge.  That  commission 
was  organized  about  six  years  ago.  Every  year  one  goes 
out  and  there  is  another  appointed  in  his  place.  The 
law  requires  that  no  more  than  two  of  them  shall  belong 
to  one  party.  They  are  unpaid,  and  all  they  do  is  to 
advise  on  the  question  of  administration,  while  the  engi- 
neering and  the  superintendence  of  the  work  are  left  en- 
tirely with  the  state  engineer.   The  law  under  which  we  are 
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now  working  was  passed  six  years  ago,  and  it  provided 
for  a  levy  of  one-twentieth  of  a  mill  on  the  taxable  prop- 
erty of  the  state,  and  for  the  distribution  of  that  fqnd 
among  the  different  counties.  We  have  eighty-six  coun- 
ties, and  under  the  law,  none  can  receive  more  than  three 
per  cent,  and  none  less  than  one-half  of  one  per  cent. 
This  one-twentieth  of  a  mill  tax  levy,  with  some  other 
resources,  has  given  us  a  fund  of  about  $80,000  annually 
during  the  past  three  years,  which  amount  has  been  dis- 
tributed by  the  highway  commission.  The  last  legisla- 
ture provided  for  an  increase  in  the  levy  to  one-quarter 
of  a  mill,  which  will  give  us  for  1912  and  1913  about 
$320,000  annually,  and  at  the  next  election  in  1912,  the 
people  will  be  called  upon  to  vote  on  a  constitutional 
amendment  providing  for  a  one-mill  tax,  which  will  secure 
a  fund  of  about  $1,250,000.  The  amount  given  to  each 
county  depends  on  its  area  and  mileage  of  roads,  its  necessi- 
ties, and  the  interest  it  takes  in  its  road  work,  and  varies 
within  the  limits  above  noted.  Before  they  can  claim 
anything  in  the  way  of  state  aid,  they  must  submit  to  the 
state  engineer  plans  and  specifications  showing  where  and 
how  they  propose  to  expend  the  money. 

Now,  our  state  highway  commission  does  not  build  any 
roads;  that  is  left  to  the  county,  but  the  administration 
of  the  fund,  and  the  supervision  of  the  work,  are  left  to 
the  state  engineer's  department.  We  superintend  all 
work  that  is  done  by  the  counties  as  well  as  by  the  state 
itself,  and  advise  the  smaller  divisions  when  called  upon 
by  them. 

Now,  in  order  to  get  this  money  from  the  state,  the 
county  commissioners  must  put  up  an  equal  amount; 
that  is,  if  we  put  up  $1,000,  they  must  put  up  $1,000,  and 
the  work  must  be  done  under  the  supervision  of  the  state 
engineer's  department. 

During  the  past  five  years  the  highway  commission  has 
constructed  practically  nothing  in  the  way  of  highways — 
it  is  all  done  by  the  counties — but  we  have  made  some 
sample  roads  of  macadam  out  of  material  furnished  by 
convict  labor.  Mr.  Hill  spoke  of  the  success  of  that  kind 
of  work  in  the  state  of  Washington.  We  have  in  St. 
Cloud,  in  the  central  part  of  the  state,  some  large  granite 
quarries   close   to   the   State   Reformatory   and   the    state 
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allows  the  reformatory  to  furnisli  inmates  of  that  insti- 
tution to  work  at  crushing  stone.  The  railroad  companies 
agreed  to  haul  the  material  free  for  any  distance  up  to 
seventy-five  miles,  and  in  quantities  up  to  one  hundred 
cars  each.  We  receive  the  same  concession  from  prac- 
tically every  railroad  in  the  state,  and  the  construction  of 
macadam  roads  with  such,  materials  is  directly  under  our 
supervision    and   administration. 

Now,  as  I  stated,  the  difference  in  the  cost  of  trans- 
portation which  could  be  saved  on  materials  going  into 
St.  Paul  and  Minneapolis  with  a  good  system  of  highways 
would  be  $250,000  a  year.  That  shows  the  great  saving 
that  can  be  made  by  a  properly  constructed  system  of 
highways.  But  no  system  can  be  properly  constructed 
unless  there  is  a  suitable  superintendent  in  charge.  We 
have  ten  or  fifteen  county  superintendents  of  highways 
and  ten  or  fifteen  road  patrols.  Our  system  requires 
that  on  every  road  or  bridge  constructed  by  town  or 
county,  there  shall  be  direct  personal  supervision.  We 
have  had  in  our  state  a  great  many  defective  bridges  and 
many  roads  that  failed  after  the  first  year  or  two  of 
travel,  by  reason  of  neglect  of  maintenance.  We  pro- 
posed to  do  away  with  that  by  a  system  of  road  patrols. 
That  is  one  of  the  most  important  parts  of  our  system  of 
administration.  Tou  gentlemen  who  have  been  abroad 
may  have  noticed  little  piles  of  stone  by  the  roadside, 
placed  there  for  the  use  of  the  road  repairers,  and  we 
are  adopting  something  similar.  We  have  a  system  of 
road  patrols  whereby  we  appoint  a  man,  one  in  each 
county  at  present,  and  give  him  a  stretch  of  five  or  six 
miles.  He  is  always  there  except  at  night,  and  every 
day,  and  especially  after  rain,  he  is  on  hand  to  prevent 
any  damage  which  may  be  caused  by  the  rains  from  ex- 
tending and  getting  worse. 

In  the  Scandinavian  countries  the  road  is  divided  into 
sections,  and  the  individual  farmer  who  owns  a  tract  of 
land  there  must  take  care  of  a  certain  strip  of  road.  I 
noticed  in  driving  over  the  roads  that  some  strips  were 
only  twenty  or  twenty-five  feet  in  length,  and  some  others 
were  half  a  mile  long. 

We  have  always  had  trouble  here  over  the  question  of 
taxes.  Over  there  they  work  out  part  of  the  taxes  under 
a  contract  system  and  they  get  a  dollar's  worth  of  labor 
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for  eyery  dollar's  worth  of  tax.  The  stoue  Is  broken 
and  delivered  at  the  roadside  in  neat  piles  of  from  one- 
half  to  one  cubic  meter,  and  after  inspection  is  paid  for 
•in  certificates  with  which  taxes  may  be  paid.  In  this  way 
they  work  out  their  taxes  by  contract  and  the  state  gets 
dollar  for  dollar. 

In  other  portions  of  Europe,  they  have  a  different 
method,  but  the  general  plan  is  the  same,  the  only  dif- 
ference being  in  the  substitution  of  a  definite  length  of 
road. 

in  Scandinavian  countries,  no  man  is  qualified  for  the 
office  of  county  engineer  unless  he  is  a  graduate  of  a 
technical  college. 

Now  there  is  a  question  in  our  state,  and  that  is  the 
question  of  radial  or  trunk  highways.  In  the  farming 
communities  they  said:  "We  do  not  want  trunk  roads. 
What  we  want  are  roads  leading  from  the  farms  to  the 
markets."  The  idea  of  a  trunk  road  emanated  from  the 
automobile  associations,  and  that  perhaps  gave  rise  to  a 
strong  opposition  on  the  part  of  the  agricultural  people, 
who  did  not  want  that  kind  of  a  road  but  one  which  would 
take  them  from  their  farms  to  their  markets.  But  there 
is  a  way  of  harmonizing  these  apparently  conflicting  inter- 
ests. In  our  state  we  have  a  system  of  8,000  or  9,000 
miles  of  state  road.  Every  county  is  authorized  under 
the  law  to  establish  what  is  called  a  state  road,  the  object 
being  to  put  that  road,  to  a  certain  extent,  under  the 
highway  commission.  And  we  require  that  when  any 
money  is  expended  on  a  state  road,  the  county  commission 
must  make  an  appropriation  from  year  to  year  to  keep 
that  road  in  good  condition. 

Now,  in  order  to  harmonize  these  two  interests,  the 
farmers  and  those  who  want  a  trunk  line  system,  we 
encourage  the  construction  of  roads  which  will  later  form 
portions  of  trunk  lines.  Out  of  our  8,000  miles,  I  pre- 
sume we  have  4,000  miles  which  will  eventually  become 
parts  of  the  trunk  lines.  We  encourage  the  construc- 
tion of  such  roads  and  let  the  others  wait  a  little  while. 

We  have  a  bill,  passed  in  the  last  session  of  the  legis- 
lature, called  the  Elwell  bill,  which  provides  for  the  con- 
struction of  1,000  miles  of  road,  for  which  the  state  con- 
tributes fifty  pel  cent.,  the  county  twenty-five,  and  the 
town  twenty-five.       There  are  applications  now  in  calling 
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for  about  1,000  miles,  to  be  so  located  as  to  connect  the 
points  of  production  and  the  points  of  sale. 

In  regard  to  the  convict  labor  question:  Mr.  Hill  is 
enthusiastic  on  that  point.  We  cannot  do  it,  as  our  con-^ 
victs  are  let  out  by  contracts  and  are  used  for  making 
shoes,  binding  twine  and  farm  machinery.  And  when  it 
was  proposed  to  utilize  them  for  road  building,  some  years 
ago,  it  was  opposed  so  violently  that  we  failed  to  carry 
our  point.  A  bill  was  introduced  at  the  last  session  of 
the  legislature  which  provided  that  the  superintendent  of 
the  reformatory  and  prison  should  furnish  to' the  highway 
commission  all  the  men  that  could  be  spared,  for  high- 
way patrol,  but  this  bill  also  failed  to  pass.  We  find 
that  we  have  succeeded  better  on  our  earth  road  system 
by  the  method  of  continuous  maintenance  than  we  could 
have  if  the  work  had  been  left  to  be  done  at  the  con- 
venience of  some  road  overseer. 

Mr.  Hill  spoke  of  some  English  and  other  foreign 
roads.  Those  roads  were  built — a  large  number  of  them 
— ^at  a  time  when  there  was  no  road  machinery  in  use.  I 
think  when  they  built  the  road  from  Paris  to  Versailles, 
that  must  have  been  the  case,  for  today  you  can  see  the 
defects  caused  by  imperfect  material  and  improper  work- 
manship. In  Norway  and  Sweden,  the  roads  were  con- 
structed by  hand  labor,  and  they  are,  I  think,  the  best  in 
the  world,  not  on  account  of  better  materials  or  better 
engineering,  but  on  account  of  the  admirable  system  of 
maintenance.  When  we  have  such  a  suitable  system  of 
maintenance  over  here,  our  administration  of  road  affairs 
will  be  as  nearly  perfect  as  it  can  be  made.       (Applause.) 

MR.  ROSS:  I  would  move,  Mr.  President,  that  the  paper 
Mr.  Bensel  of  New  York  delivered,  which  was  to  be  dis- 
cussed in  a  paper  by  Mr.  J.  H.  MacDonald,  be  taken  up 
by  Mr.  Parker,  the  President  of  the  association,  as  Mr. 
MacDonald  is  not  here.  I  think  Mr.  Parker  can  give 
us  a  great  deal  of  information  on  that  subject.  He  has 
served  on  the  state  highway  commission  for  a  number  of 
years,  and  we  would  like  very  much  to  have  him  take  up 
this  discussion.       I  make  that  motion. 

PRESIDENT  PARKER:  Mr.  Ross,  I  will  state  your 
motion  if  you  insist.  Gentlemen,  you  have  heard  the  motion. 
As  many  as  are  in  favor  say  Aye.  Contrary  minded  No.  It 
is  a  unanimous  vote.       (Applause.) 
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PRESIDENT  PARKER:  Gentlemen,  If  I  had  known  1  was 
10  be  called  upon  to  make  an  elaborate  statement  such  as 
Mr.  MacDonald  would  have  made,  I  should  have  prepared 
something  that  even  Mr.  Ross  could  not  criticise;  nor  Mr. 
Bensel — Mr.  Bensel  has  already  left.  But  the  question 
of  maintenance  of  roads  is  quite  as  important,  in  my 
opinion,  as  any  other  question  that  comes  before  the  road 
builders  of  the  country.  It  is  perfectly  plain  that  before 
automobiles  were  in  use,  a  road  might  be  maintained 
under  the  methods  then  in  vogue  at  a  cost  varying  from 
$200  to  $600  a  mile  a  year.  The  automobile  came,  and 
in  a  few  months  its  work  would  destroy  the  best  water 
bound  macadam  road  ever  built.  It  was  more  destruc- 
tive of  macadam  road  than  of  gravel  or  dirt  road.  And 
this  involved  another  reconsideration  of  the  question  of  how 
to  construct  a  road  which  would  not  be  destroyed  by  swift 
moving  automobiles.  All  the  road  builders  in  the  world 
addressed  themselves  to  this  question  of  how  to  prevent 
roads  from  being  torn  up  by  high-speed  vehicles,  in  which 
the  tractive  force  of  the  machine  is  so  applied  as  it  is  in 
the  automobile. 

In  Paris  it  was  determined  that  an  automobile  of  any 
weight  whatever  did  no  harm  to  the  macadam  road  if  it 
did  not  go  beyond  fifteen  miles  an  hour;  but  if  it  went 
beyond  that  speed,  the  destruction  of  the  road  was  accom- 
plished more  or  less  quickly,  according  to  the  speed  and 
weight  of  the  machine.  Now  every  road  builder  has  put 
himself  to  work  to  find  out  how  he  can  save  his  road 
from  the  destructive  action  of  automobiles,  and  the  best 
minds  have  been  employed  on  this  question.  And  yet 
today,  although  we  know  something,  we  do  not  know  the 
whole  of  it.  If  you  ever  see  a  man  who  says  he  has 
solved  this  problem,  you  may  set  him  down  as  a  person 
lacking  in  experience.  The  best  builders  of  roads  on 
this  side  of  the  Atlantic,  as  well  as  the  other  side,  are 
unable  to  tell  you  how  you  can  solve  it  conclusively. 

We  must  combine  something  with  the  top  surface  of 
the  road,  which  will  prevent  its  being  disintegrated  and 
partly  separated,  so  that  the  constituent  parts  lose  their 
integrity.  This  has  been  done  in  various  ways,  as  you 
all  know.  It  has  been  done  by  the  use  of  bituminous 
materials,  either  tar  or  oil  or  asphalt,  or  whatever  the 
material   used.       It  is  not  necessary  for  me  to  tell  you 
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how  this  is  done — and  every*  man  with  oil  or  tar  to  sell 
will  tell  you  that  his  is  the  best  method.  We  all  know 
that  while  that  man  may  be  disinterested,  he  has  a  preju- 
diced point  of  view,  and  that  if  he  reversed  his  allegiance 
he  might  have  a  different  point  of  view. 

I  will  tell  you  what  we  have  done  in  Massachusetts. 
The  results  there  are  in  a  measure  satisfactory,  and  it 
may  interest  you  to  know  not  only  how  we  get  at  those 
results,  but  also,  what  is  the  general  administrative  plan 
of  the  highway  commission  in  Massachusetts,  of  which 
commission  I  have  been  a  member  for  many  years,  and 
of  which  I  am  no  longer  a  member. 

But  there,  the  brother  of  Mr.  McClintock,  the  superin- 
tendent of  roads  of  this  county,  who  is  with  you  this  after- 
noon, was  one  of  the  first  members  of  the  highway  com- 
mission. He  was  a  man  trained  in  road  building.  He 
knew  the  essentials  of  road  building.  He  knew  that  a 
road  must  be  looked  after  and  repaired  immediately  after 
it  was  built.  It  would  not  do  to  let  it  go  for  any  length 
of  time  if  there  were  a  sign  of  injury  or  destruction.  And 
when  the  automobiles  came,  that  made  it  necessary  to 
adopt  a  definite  course.  But  there  was  provided  in  the 
law  that  the  state  must  not  only  build  the  road,  but  main- 
tain it. 

The  state  provides  for  state  roads  by  a  bond  issue,  and 
the  maintenance  of  those  roads  is  provided  for  by  the 
legislature,  and  provided  for  by  direct  taxation,  so  that 
the  maintenance  does  not  accumulate  as  Mr.  Bensel 
stated.  The  bonds  themselves  are  provided  for  In  the 
sinking  fund  which  enables  the  state,  at  a  certain  time, 
to  pay  ofC  the  bonds  as  they  accumulate,  and  as  the  roads 
are  built.  That  Is  the  method;  and  each  year  the  highway 
commission  is  obliged  to  apply  to  the  legislature  for  the 
maintenance  of  the  roads  which  it  builds. 

But  there  is  another  source  of  maintenance  in  Massa- 
chusetts which  you  would  do  well  to  consider,  and  that  is, 
that  all  the  money  derived  from  automobiles  is  placed  in 
the  hands  of  the  highway  commission.  For  instance, 
the  tax  on  automobiles  in  Massachusetts,  is  at  the  rate  of 
fifty  cents  per  horse  power  per  year,  in  multiples  of  ten, 
beginning  at  five  and  going  up.  That  is  put  into  the 
treasury  of  the  commonwealth,  subject  to  the  draft  of  the 
highway  commission.      And   In   addition   to   that   amount. 
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eTery  chauffeur  whether  private  or  public  is  required  to 
pay  for  his  original  license  and  its  annual  renewal.  The 
revenue  from  automobiles  is  between  $600,000  and  $700,- 
000  annually,  and  the  administration  of  the  automobile 
division  of  the  highway  department  should  be  about  |60,- 
000  or  $65,000,  making  a  net  sum  to  be  applied  to  the 
maintenance  of  roads  of  about  one-half  million  dollars. 
That,  with  what  we  get  from  the  legislature,  provides 
sufficient  money  to  take  care  of  the  roads.  The  increase 
from  year  to  year  in  the  tax  on  automobiles  is  very  large. 

That  is  the  method  we  employ  in  Massachusetts  for 
maintaining  our  roads  once  they  are  built.  And  why 
we  do  it  is  this:  We  have  tried,  I  think,  every  known 
thing  which  any  gentleman  or  company  has  presented  to 
us  in  the  way  of  oil  or  tar  or  tarvia  or  asphalt  or  cal- 
cium chloride,  or  any  matters  patented  or  not  patented; 
and  we  have  given  them  a  fair  test.  Some  have  been 
successful  and  some  have  been  valueless.  We  found  that 
the  same  thing  might  be  successful  in  one  place  and  not 
so  at  other  places.  We  built  roads  at  Cape  Cod  of  heavy 
oil  and  Cape  Cod  sand  and  nothing  else.  These  have 
been  built  for  six  or  seven  years  and  show  no  material 
signs  of  wear.  We  have  restored  our  old  macadam  roads 
by  patching,  and  then  by  applying  a  coat  of  asphalt,  and 
oil  applied  on  the  road  under  a  pressure  of  seventy  pounds, 
put  on  in  thin  layers.  They  are  immediately  covered 
with  stone  chips  and  rolled  down  with  a  light  roller.  As 
many  of  those  applications  are  put  on  as  are  necessary, 
and  It  has  produced  a  road  which  will  wear  three  years 
without  being  touched,  even  where  the  traffic  is  heavy. 
That  has  reduced  the  cost  of  maintaining  roads  under 
the  fierce  attacks  of  automobiles  to  less  per  mile  per  year 
than  It  was  for  the  old  macadam  road  before  the  automo- 
biles came  in. 

I  do  not  mean  to  say  that  every  road  in  Massachusetts 
will  bear  your  inspection  and  your  criticism;  but  where 
we  have  done  this  as  I  think  it  should  be  done,  I  have  no 
suggestion  for  their  improvement.  Some  have  been  in 
use  for  three  years,  and  show  no  sign  of  wear.  All  we 
used  was  a  quarter  of  a  gallon  of  oil  and  some  stone  chips 
placed  upon  the  road  and  then  rolled.  It  is  all  done  by 
machinery,  and  all  done  in  a  very  simple  way  with  trained 
men  and  inexpensive  processes. 
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I  would  like,  however,  to  say  that  the  oil  men  do  not 
always  give  us  what  they  profess  to  give  us.  The  Inai- 
vldual  who  sold  the  oil,  sold  it  for  a  good  thing,  under 
specifications,  but  we  cannot  tell  whether  he  has  met  the 
specifications  until  we  have  had  the  analysis  made,  and  the 
analysis  will  not  be  received,  perhaps,  until  after  the 
work  is  done.  So  it  is  pretty  difficult  to  determine 
whether  you  have  what  you  expected  to  buy.  So  I  urge 
upon  the  oil  men  the  necessity  of  standards  in  their 
products. 

I  do  not  know,  gentlemen,  that  I  had  better  take  up 
any  more  of  your  time,  but  I  have  given  you  an  outline 
and  taken  up  some  of  the  space  which  Mr.  MacDonald 
was  to  have  occupied.  I  will  not  say  more  except  to  Join 
with  you  in  the  discussion  which  is  now  permitted — free 
discussion  until  four  o'clock.  That  Is,  you  have  three- 
quarters  of  an  hour  before  the  committee  makes  its  report 
at  four  o'clock. 

MR.  POTTS:  Mr.  Chairman,  will  you  please  explain  the 
method  of  constructing  this  oilnsand  road  on  Cape  Cod? 

PRESIDENT  PARKER:  Briefly  it  is  this:  Cape  Cod  is 
simply  a  piled  up  series  of  sand  layers,  of  about  the  same 
character  throughout.  That  is,  it  is  a  flne,  but  somewhat 
sharp  sand.  We  first  proceeded  by  shaping  up  the  sand 
and  distributing  oil  from  an  ordinary  watering  cart  with 
a  coil  of  steam  pipe  in  it.  In  our  case  we  had  a  boiler 
which  heated  the  oil,  after  which  it  was  put  into  a  sprink- 
ling cart,  hauled  to  the  road  and  sprinkled  over  the  sand. 
It  was  then  harrowed  in  with  a  long-tooth  harrow,  rolled 
down,  stirred  up  and  again  rolled  down. 

MR.  POTTS:   To  what  depth  did  you  carry  that? 

PRESIDENT  PARKER:  The  total  depth,  after  it  was  fin- 
ished, was  about  four  inches  of  oil  and  sand. 

That,  however,  is  not  the  way  we  do  It  now;  that  is 
the  way  we  began  to  do  it.  We  found  that  the  oil  and 
sand  would  unite  to  make  a  road  which  would  carry  a 
ton  load  without  injury,  and  the  wear  on  it  was  not  per- 
ceptible. 

I  should  like,  for  my  own  part,  to  hear  what  any  of 
you  gentlemen  have  to   say   on  the  subject. 

MR.  REEL:  I  would  like  to  know,  Mr.  President,  what 
your  Improved  method  is.  You  stated  that  the  method 
you   described   was   the   one   you   originally   started   with. 
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PRESIDENT  PARKER:  We  have  somewhat  different 
methods — more  than  one  method  of  putting  it  on  the  road 
now.  We  have  a  machine  which  puts  the  oil  or  tar  on  in  thin 
layers — what  wo  call  a  spraying  machine  which  dis- 
tributee the  oil  under  high  pressure,  about  a  quarter  of  a 
gallon  to  a  square  yard,  and  that  is  put  on  layer  after 
layer.  After  the  first  one  is  laid,  the  road  will  hold 
up  the  machine.  But  the  trouble  with  that  is,  that  you 
have  to  go  oyer  it  and  smooth  out  the  places  that  are 
made  in  the  sand  by  the  passage  of  the  machine  itself. 
But  we  are  now  getting  up  a  machine  to  shove  ahead, 
which  does  the  work  ahead  of  the  motive  power. 

MR.  REEL:  How  much  oil  does  that  require  per  square 
yard? 

PRESIDENT  PARKER:  Not  less  than  one  gallon,  prob- 
ably more.  Where  you  apply  it  in  thin  layers  it  is  slower, 
it  is  a  building  up  method  of  a  succession  of  layers.  Mr. 
McClintock,  haven't  you  something  to  say? 

MR.  McCLINTOCK,  (County  Superintendent  of  High- 
ways, Monroe  County,  N.  Y.):  I  would  like  to  hear  some- 
one tell  of  the  possibilities  of  the  power  truck  in  the 
maintenance  of  roads.  It  seems  to  me  that  this  putting 
a  single  man  and  a  team  out  is  the  most  expensive  kind 
of  work  that  can  be  done,  and  it  would  be  rather  better 
to  organize  gangs  to  be  distributed,  carried  back  and 
forth,  utilizing  the  modern  truck.  Now,  I  have  not  had 
much  experience  with  this,  but  lately  we  took  a  truck  out 
and  tried  it.  We  took  it  out  to  do  the  work  which 
ordinarily  is  to  be  done  in  maintenance.  We  started  out 
in  the  afternoon  and  went  down  several  miles  to  a  gravel 
pit  and  got  stuck  in  a  sandy  hole.  It  was  in  the  pit  and 
the  teamsters — there  were  thirty  or  forty  of  them  there 
hauling  gravel — Jeered  us  a  great  deal,  and  finally  they 
came  and  pulled  us  out  with  horses.  The  next  day  we 
went  with  the  same  outfit  into  the  same  pit  and  fixed  up 
a  part  of  our  road  and  went  a  mile  or  two  further  and 
fixed  up  some  more,  and  again  at  another  point,  until  we 
had  used  three  tons.  Then  we  ran  sixteen  miles  to  a 
gang  at  work,  dropped  some  more,  and  then  went  to 
other  places.  In  other  words,  we  were  picking  up  exactly 
as  in  maintenance,  and  we  did,  say  in  five  hours,  a  run 
of  thirty-eight  miles.  I  rode  as  a  driver  and  I  enjoyed 
the  ride  much  better  than  I  have  many  trips  in  automo- 
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biles.  We  covered  a  distance  of  thirty-eight  miles,  which 
could  not  have  been  done  with  four  or  five  teams  in  the 
same  time.  It  seems  that  that  line  of  work  is  bound 
to  be  considered  and  is  bound  to  reduce  the  cost  of  main- 
tenance. 

PRESIDENT  PARKER:  I  ventured  off  my  subject  when 
I  was  speaking  some  time  ago.  The  subject  of  maintenance 
is  to  be  discussed  by  Mr.  Owen,  and  I  had  not  followed 
closely  the  line  to  which  I  was  limited.  But  Mr.  Owen 
is  such  a  learned  man,  that  I  would  not  touch  what  he 
would  say,  anyway.  And  so  to  return  to  a  broad  subject 
— Highway  Administration.  It  is  a  little  different  from 
what  I  had  started  out  to  discuss.  Professor  Blanchard 
has  handed  me  a  list  of  speakers,  and  among  them  I  see 
the  name  of  Mr.  Meeker,  State  Supervisor  of  Roads  of 
New  Jersey.^      We  would  like  to  hear  from  Mr.  Meeker. 

MR.  MEEKER:  Our  method  of  highway  administration 
in  New  Jersey  is  quite  different  from  that  in  many  of  the 
other  states.  The  general  idea  seems  to  be  that  there 
must  be  one  central  power  which  shall  tell  you  what  you 
shall  do,  what  you  shall  not  do,  where  you  shall  work,  and 
where  you  shall  not  work.  In  New  Jersey  we  are  rather 
old  fashioned  and  rather  conservative.  Our  people  are 
great  advocates  of  home  rule.  They  say:  We  have  got 
to  pay  for  a  great  portion  of  these  roads,  and  we  should 
have  something  to  say  about  where  the  roads  are  built. 
And  for  that  reason  our  general  method  is  somewhat  dif- 
ferent from  that  mentioned  by  the  other  gentlemen. 

In  our  state  the  first  steps  taken  for  road  improvement 
are  by  the  people  in  the  particular  locality  where  the  road 
may  be  situated.  From  them  it  goes  to  the  county  officials, 
and  from  them  to  the  State  Highway  Department.  So 
the  state  has  no  power  of  initiative  whatever,  but  it  has 
a  negative  power  which  is  quite  strong  and  sweeping,  and 
it  has  worked  very  well,  because,  as  most  of  you  gentle- 
men know,  every  man  thinks  that  the  road  in  front  of 
his  own  house,  is  the  most  important  piece  of  road  in 
his  state.    It  is —  to  him. 

But  our  road  department  acts  as  a  brake,  or  governor 
rather,  upon  the  local  demands.  The  people  in  a  cer- 
tain locality  may  say  that  they  want  a  certain  road,  and 
the  man  who  advocates  that  road  may  be  quite  influen- 
tial  in  his   district.        I   recall   one   instance   in   which   a 
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county  official  came  to  the  office  and  wanted  a  road  im- 
proved right  away.  This  road  began  at  an  improved 
road  which  ran  north  and  south,  and  ended  at  another 
Improved  road  running  east  and  west  and  the  proposed 
improvement  was  to  run  like  a  horseshoe.  We  asked 
^-hy  he  wanted  the  road.  He  said  he  wanted  to  use  the 
north  section  to  go  to  a  church  on  Sunday,  and  the  other 
to  go  south  to  business  the  rest  of  the  week. 

The  old  saying  has  it  that  the  proof  of  the  pudding  is 
the  eating.  Under  this  local  option  rule  we  have  im- 
proved over  1,600  miles  of  roads  with  state  aid,  and  as 
the  center  of  improvement  in  each  case  was  the  county 
seat,  those  roads  radiate  from  the  county  seat  towards 
the  boundaries  of  the  county,  and  in  the  adjoining  county 
the  roads  begin  at  its  county  seat  and  run  toward  its  boun- 
dary line,  thus  those  roads  finally  meet  and  form  a  con- 
tinuous system.  In  this  way  we  have  built  up  a  sys- 
tem which  connects  nearly  every  county  seat  in  the  state. 
And  we  also  have  our  main  lines  crossing  the  state  from 
New  York  to  Philadelphia.  We  are  peculiarly  situated — 
a  small  state  between  two  large  ones,  and  between  the 
two  greatest  centers  of  population  in  the  East.  Therefore, 
our  roads  are  subjected  to  a  great  deal  of  hard  usage. 

This  plan  of  laying  out  a  general  system  of  roads  to  be 
built  is  very  good  for  a  new  state,  but  whether  it  is  the 
wisest  plan  or  not  is  a  question  which  is  causing  us 
serious  thought.  Out  of  the  1,600  miles  of  road  which 
we  have  constructed  with  state  aid,  probably  1,000  are 
of  general  importance,  while  600  miles  are  purely  local 
roads.  They  had  to  be  built  to  satisfy  the  demands  of 
certain  localities  whether  they  were  of  general  use  or  not. 
For  that  reason  we  do  not  recommend  our  system  as  the 
best.  But  it  is  the  most  popular,  and  if  you  want  to  get 
your  people  interested,  we  think  the  New  Jersey  system 
is  best  in  a  new  state.  But  in  states  that  have  been 
building  for  some  lengrth  of  time,  it  is  found  to  be  much 
better  to  centralize  power  and  have  some  authority  to 
say  where  the  roads  shall  or  shall  not  be  built. 

To  meet  these  changed  conditions  we  are  separating  our 
roads  into  three  divisions:  First,  the  state  roads  which 
are  under  the  care  of  the  state,  and  connect  large  centers 
of  population;  second,  the  county  roads  radiating  from 
the  county  seats,  and  third,  the  township  or  local  roads. 
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Our  idea  is  to  award  the  greatest  amount  of  aid  to  the 
state,  less  to  the  county,  and  still  less  to  the  township, 
keeping  a  general  supervision  over  the  method  of  con- 
struction in  all  cases. 

Our  administratiye  force  is  very  small,  consisting  of 
the  commissioner,  the  supervisor,  two  assistant  supervis- 
ors, and  some  clerks.  That  makes  up  our  entire  state 
department.  The  engineering  work  is  done  by  the  engi- 
neers of  the  several  counties.  They  are  familiar  with 
local  conditions  and  demands,  and  also  with  the  soil  and 
the  local  material,  and  as  a  result,  we  build  no  one  typi- 
cal standard  road.  In  the  northern  portion  of  the  statf , 
we  build  macadam  roads,  and  In  the  central  portion,  the 
greater  part  are  macadam,  but  there  are  quite  a  number 
built  of  gravel.  And  here  let  me  explain  what  we  mean 
by  "gravel."  It  is  not  washed  gravel  or  sand  and  stone 
mixed,  but  a  mixture  of  loam  and  gravel  which  cements 
of  Itself  without  the  addition  of  any  extraneous  substance. 
These  are  good  roads  for  eight  or  nine  months  of  the  year, 
but  during  the  rest  of  the  time,  they  are  not  so  good.  In 
the  extreme  southern  portion  of  the  state,  we  have  oyster 
shell  roads. 

These  different  types  arise  out  of  the  ideas  of  the  peo- 
ple of  the  different  sections.  We  use  the  materials  at 
hand  and  work  with  the  local  authorities.  We  advise 
with  them  and  give  them  the  benefit  of  our  experience,  and 
at  the  same  time  give  their  experience,  their  ideas  and 
their  practice  due  weight.        (Applause.) 

PRESIDENT  PARKER:  Is  Mr.  P.  L.  Hardison  here? 

MR.  HARDISON,  (State  Highway  Commissioner  of 
Maine) :  I  hardly  think  I  am  prepared  to  make  any  remarks 
but  it  would  be  out  of  place  to  say  nothing. 

I  would  like  to  say  that  so  far,  I  have  been  very  much 
interested  in  the  meeting,  and  I  know  that  I  shall  receive 
much'  benefit  from  it.       That  is  what  I  came  here  for. 

In  our  state,  the  state  of  Maine,  we  are  somewhat  be- 
hind the  states  of  New  York  and  Massachusetts,  and  in 
some  particular  points  such  as  the  maintenance  of  roads, 
the  discussion  here,  and  the  ideas  which  the  president 
has  suggested  in  regard  to  the  maintenance  of  our 
macadam  roads  so  as  to  withstand  automobile  traction, 
have  been  interesting  to  me.  While  we  have  not  a  large 
amount  of  road  in  the  state  of  Maine,  what  we  do  have  is 
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being  sadly  neglected.  In  fact,  we  have  no  means  or 
funds  to  draw  from  at  the  present  time  for  maintenance. 
The  action  of  the  other  states  is  something  I  feel  inter- 
ested in,  and  I  would  like  to  have  done  what  can  be  done 
in  the  future  for  the  state  of  Maine.  I  hope  that  will 
be  taken  up  soon. 

At  the  last  session  of  the  legislature  an  act  was  passed 
taxing  automobiles,  and  that  fund  may  be  used  for  main- 
tenance and  construction,  either  one.  That  will  help  us 
out  considerably.  There  are  some  things  which  I  hope 
to  learn  from  your  members  as  they  discuss  these  various 
subjects. 

I  thank  you  very  much  for  calling  upon  me.  Mr.  Presi- 
dent. 

PRESIDENT  PARKER:  We  will  now  hear  from  M.  Nelson 
P.  Lewis,  Chief  Engineer,  Board  of  Estimate  and  Appor- 
tionment, of  New  York  City. 

MR.  LEWIS:  Mr.  Chariman  and  Gentlemen: —  I  believe 
that  this  question  of  administration  and  organization  for 
highway  work  is  one  of  the  most  important  topics  which  can 
be  discussed  at  this  convention.  Both  of  the  gentlemen 
who  introduced  the  subject  have  left  the  room,  but  some 
of  those  present,  while  deeply  interested,  may  feel  it  im- 
prudent to  discuss  it  frankly.  I  want  to  dissent  from 
some  of  the  views  expressed  by  the  State  Engineer  in  his 
presentation  of  the  subject,  and  I  am  sorry  that  he  Is  not 
now  present,  as  I  have  a  sincere  respect  for  him,  not  only 
on  account  of  his  official  position,  but  as  an  old  friend. 

I  believe  in  continuity  of  policy,  continuity  of  purpose, 
and  continuity  of  personnel  in  highway  administration, 
whether  in  state,  town,  county  or  city.  I  doubt  very  much 
the  beneficial  effect  of  the  highway  administrator  going  to 
the  people  for  a  vote  of  confidence  at  a  general  election. 
I  doubt  the  value  of  the  humility  which  would  be  pro- 
moted by  this  policy. 

There  was  a  good  old  padre  who  had  a  great  reputa- 
tion for  humility.  His  father  was  a  fisherman  and  he 
kept  a  fish  net  strung  across  his  study  wall  to  remind  him 
of  his  humble  origin.  He  became  a  bishop,  and  still  the 
net  hung  there.  He  became  an  archbishop  and  the  fish 
net  was  still  there.  It  was  dusted  occasionally,  but  it 
still  hung  on  the  wall.  He  finally  was  made  a  cardinal. 
One  of  his  friends  calling  upon  him  after  his  promotion 
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noticed  that  the  net  was  not  to  be  seen;  and  he  asked 
"How  Is  it  that  the  fish  net  that  was  here  so  long  is  no 
longer  visible?"  The  cardinal  replied,  ''What  do  I  want 
with  a  net  now?       I  have  caught  the  fish?" 

To  tell  the  truth,  I  have  very  little  confidence  in  results 
attained  by  the  popular  election  of  a  professional  man  to 
an  office  requiring  the  exercise  of  professional  ability. 

Let  me  give  you  an  instance  of  the  way  in  which  candi- 
dates are  sometimes  selected  for  state  offices.  When  a 
ticket  was  being  made  up  in  New  York  state  not  many 
years  ago  the  party  conventions  had  filled  all  of  the 
places,  except  that  of  the  state  engineer.  For  this  place 
there  seemed  to  be  no  demand.  Finally  they  turned  to 
one  of  the  leaders  and  said  "You  can  name  the  candi- 
date for  state  engineer."  The  leader  addressed  pro- 
ceeded to  call  up  a  man  in  his  town  on  tne  telephone  and 
he  said  "Will  you  take  a  nomination  for  state  engineer 
and  surveyor?"  The  man  at  the  other  end,  thinking  he 
was  joking,  replied,  "Nothing  less  than  governor  for  me." 
The  leader  said,  "I  am  not  joking.  You  can  have  it  if 
you  say  the  word."  And  the  reply  was,  "I  will  take  it." 
He  was  not  only  nominated,  but  elected  by  a  substantial 
majority.  This  may  be  an  exceptional  case,  but  I  think 
it  will  justify  my  statement  that  in  selecting  a  man  for 
professional  service,  nomination  in  a  party  convention  and 
election  at  large  is  not  a  very  satisfactory   procedure. 

I  had  hoped  that  you  gentlemen  from  various  states 
would  give  us  some  observations  or  experience  as  to 
whether  periodical  reorganizations  in  highway  administra- 
tion have  been  conducive  to  efficiency  or  not. 

If  we  were  to  have  a  commission,  say  of  three,  suppose 
the  term  of  one  of  the  commissioners  expired  under  each 
state  administration.  For  instance,  in  this  state  the  term 
would  be  six  years,  and  it  would  fall  to  the  lot  of  each 
succeeding  governor  to  name  one  of  these  commissioners. 
Don't  you  think  there  would  be  more  consistency  in  our 
policies  and  greater  continuity  of  purpose,  and  that  there 
would  be  developed  greater  efficiency  than  under  this 
method  of  going  to  the  people  every  two  years? 

Now  I  am  not  saying  anything  in  criticism  of  the  policy 
of  the  present  highway  administration  in  this  state,  but 
the  theory  is,  in  my  opinion,  radically  wrong.  I  believe 
that  much  better  results  will  be  secured  if  we  can  insure 
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continuity  of  purpose,  continuity  of  policy,  and  even  con- 
tinuity of  personnel.        (Applause.) 

PRESIDENT  PARKER:  I  think  what  Mr.  Lewis  has  said 
is  very  pertinent  and  to  the  point,  and  the  suggestion  as  to 
a  choice  by  the  people  is  sometimes  rather  amusing.  In 
Massachusetts  this  year  during  the  annual  election,  some 
persons  put  up  the  name  of  Murphy  as  a  democratic  can- 
didate in  a  certain  town,  and  "Murphy"  was  elected.  No- 
body knew  "Murphy"  for  the  very  simple  reason  that  there 
is  no  such  person  in  that  town.  That  is  an  actual  occur- 
rence in  a  Massachusetts  town  this  year.  It  shows  that 
a  rather  dangerous  way  of  selecting  a  technical  man  to 
do  technical  work  is  by  having  him  selected  by  popular 
vote. 

The  method  employed  with  us  is  to  have  three  commis- 
sioners appointed  by  the  governor,  who  have  entire  con- 
trol of  the  situation,  both  as  to  expenditures  in  laying 
out  and  the  subsequent  maintenance.  That  way  has  been 
found  to  be  fairly  good.  But  my  view  is  that  any  com- 
mission that  is  administrative  and  constructive  should 
consist  of  not  over  one  man,  and  that  man  should  be 
selected  for  the  value  of  his  services,  and  not  for  his 
political  work.  Put  the  responsibility  on  one  man  and 
not  on  three.  Where  the  functions  are  judicial,  three 
men  or  even  more,  might  be  better,  but  where  the  func- 
tions are  strictly  constructive,  my  view  is  that  one  man, 
properly  qualified.  Is  better  than  more. 

I  want  to  take  this  opportunity  to  notify  those  who  want 
to  become  members  of  this  association,  that  it  is  the  in- 
tention of  the  directors  to  publish  the  papers  and  discus- 
sion presented  at  this  convention  in  a  single  volume,  and 
that  these  are  to  be  distributed  to  all  those  who  are  regis- 
tered as  members.  The  cost  of  membership  is  two  dol- 
lars, which  as  a  subscription  Is  simply  meant  to  pay  the 
actual  cost  of  carrying  on  this  organization.  It  is  a 
purely  popular  one  for  the  public  good,  and  is  made  up 
of  the  practical  men  engaged  in  the  building  of  roads, 
whether  they  are  engineers,  supervisors,  contractors,  oil 
men  or  ansrthlng  else.  These  are  the  men  that  carry  on 
this  organization,  and  the  purpose  is  to  have  a  force  which 
will  do  certain  things  for  the  public  good.  I  can  say  to 
you  that  if  you  examine  the  list  of  directors  of  this  organi- 
zation,  you   will   find   a   sufficient   indication   of   the   type 
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of  men  who  are  now  your  officers,  and  a  sufficient  guaran- 
tee that  what  they  do  will  he  along  the  lines  which  I  have 
indicated  to  you,  and  that  it  will  be  well  done. 

I  want  to  say  that  the  date  of  the  business  meeting  and 
reports  of  committees  has  been  changed  from  Friday  to 
Wednesday,  at  4  p.  m.,  the  purpose  being  to  let  everyone 
who  desires  to  do  so,  take  part  in  that  meeting,  even  though 
they  do  not  want  to  stay  here  the  four  days. 

I  think  that  is  all  for  today  and  I  declare  the  session 
closed. 


THIRD  SESSION 
Wednesday  Forenoon,  November  15 

PRESIDENT  PARKER:  Gentlemen,  this  meeting  will 
now  come  to  order. 

SAMUEL  HILL  (Honorary  Life  President  of  the  Wash- 
ington Good  Roads  Association):  Mr.  President,  may  1 
present  the  following  resolutions  which  I  hope  in  due 
course  will  be  referred  to  the  committee  on  resolutions 
and,  on  their  report,  acted  upon. 

"Be  it  resolved  by  the  American  Road  Builders'  Asso- 
ciation in  congress  assembled: 

"First,  that  this  Association  believes  that  the  matter  of 
education  in  road  building  is  of  primary  importance,  and 
to  that  end,  it  hereby  appoints  a  committee  of  three  to  be 
designated  by  the  Chair,  whose  duty  it  shall  be  to  lay  be- 
fore the  President  of  the  United  States,  Congress  and  the 
Secretary  of  Agriculture,  the  request  of  this  Association, 
urging  the  importance  of  establishing  in  the  Military  Acad- 
emy at  West  Point,  and  in  the  several  agricultural  colleges 
throughout  the  United  States,  a  chair  or  department  to  be 
occupied  by  a  man  versed  in  the  art  of  scientific  road  build- 
ing, and  to  use  all  reasonable  endeavor  to  have  the  intent 
of  this  resolution  carried  into  effect  in  the  manner  above 
designated. 

"Second,  that  this  committee  shall  be  empowered  and 
directed  through  the  channels  above  named  or  otherwise, 
to  ascertain  what  steps  are  being  taken  by  the  United  States 
government,  to  carry  out  the  provisions  of  Article  8  of  the 
Constitution  of  the  United  States,  which  provides  for  the 
establishment  of  post  offices  and  post  roads. 
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''Third,  that  it  shall  be  the  duty  of  this  committee  to  as- 
certain what  sums  of  money,  if  any,  are  now  being  spent  by 
the  National  Oovemment,  for  the  construction  of  govern- 
ment highways,  and  to  ascertain  what  money  has  been 
appropriated  by  Congress  and  placed  in  the  hands  of  the 
Department  of  Agriculture  for  the  improvement  of  high- 
wasrs,  or  instruction  in  the  art  of  building  same;  and 
whether  in  the  opinion  of  such  committee,  the  sums  so  ap- 
propriated are  being  spent  to  the  best  advantage. 

•*Fourth,  that  it  shall  be  the  duty  of  this  committee  to 
make  a  report  to  the  executive  committee  of  the  American 
Road  Builders'  Association,  and  also  to  the  members  of  such 
Association,  through  the  official  organ  of  this  Association, 
and  if  necessary,  to  urge  upon  Congress  or  other  proper 
governmental  authority,  to  take  such  steps  as  may  be  neces- 
sary and  conducive  to  the  advancement  of  the  cause  of 
highway  improvement.*' 

These  resolutions  I  present  with  the  idea  of  having  the 
proper  governmental  authority  designate  that  scientific  road 
making  should  be  established  and  ordered  in  the  govern- 
ment school  at  West  Point  and  also  in  the  agricultural  col- 
leges throughout  the  United  States,  because  I  think  it  has 
gotten  down  to  the  basic  principles,  gentlemen,  and  I  think 
the  farmer  is  the  basis  of  our  social  system. 

PRESIDENT  PARKER:  This  resolution  will  be  placed 
in  the  hands  of  the  cofnmittee  on  resolutions,  which  will 
report  at  the  proper  tim^. 

The  next  matter  before  the  congress  will  be  a  paper  by 
Mr.  Nelson  P.  Lewis,  Chief  Engineer  of  the  Board  of  Esti- 
mate and  Apportionment,  of  the  City  of  New  York,  the 
paper  being  upon  the  subject  of  "Adaptability  of  Roads 
and  Pavements  to  Local  Conditions." 

I  value  this  paper  of  his  very  highly,  and  I  nave  no 
doubt  you  all  will.  And  after  Mr.  McLean  has  made 
his  statement,  you  will  be  permitted  to  discuss  the  subject 
from  the  floor.     Mr.  Lewis,  Gentlemen.      (Applause.) 

MR.  LEWIS:  Mr.  President  and  Gentlemen  of  the  Con- 
vention:— I  fear  that  after  the  very  kind  introduction  by 
our  President,  you  will  expect  entirely  too  much,  because 
from  the  very  nature  of  the  subject,  this  must  be  a  very 
superficial  statement  of  the  question  of  "Adaptability  of 
Roads  and  Pavements  to  Local  Conditions";  and  I  have 
endeavored  to  deal  simply  with  a  few  types.     I  did  not 
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have  the  temerity  to  discuss  the  different  kinds  of  pro- 
prietary articles,  and  if  some  of  our  friends  here — some  of 
our  exhibitors — feel  that  I  have  not  enumerated  or  em- 
phasized the  value  of  their  own  products,  I  cannot  help 
that. 


ADAPTABILITY  OF  ROADS  AND  PAVEMENTS  TO 

LOCAL  CONDITIONS 

By  NELSON  P.  LEWIS 

Chief  Engineer,  Board  of  Estimate  and  Apportionment,  New  York  City 

Various  types  of  road  surfaces  or  pavements  are  recog- 
nized as  possessing  different  qualities  in  varying  degrees. 
The  most  conspicuous  physical  qualities  are  durability, 
smoothness  or  light  resistance  to  traffic,  slipperiness,  facil- 
ty  of  repair,  and  sanitary  features.  In  addition  to  these 
there  is  the  most  important  quality  of  economy,  not  low 
first  cost,  but  the  lowest  annual  cost  for  construction  and 
maintenance  when  spread  over  the  entire  period  of  the  life 
of  the  pavement. 

Each  one  of  these  qualities  may  involve  several  consid- 
erations which  it  is  unnecessary  to  discuss  in  a  paper  upon 
the  particular  subject  assigned  to  this  session.  The  writer 
will  simply  consider  the  methods  commonly  used  in  deter- 
mining the  kind  of  roads  to  be  built — the  considerations 
which  should  determine  the  selection — and  emphasize  the 
need  of  a  more  careful  study  of  the  adaptability  and  suita- 
bility of  the  different  kinds  of  road  surfaces  to  the  particu- 
lar highway  to  be  improved. 

There  has  always  been  a  disposition  to  draw  a  sharp 
distinction  between  streets  and  roads,  the  former  being  con- 
sidered as  belonging  to  cities  and  large  towns  and  the  latter 
to  villages  and  rural  districts.  They  are,  however,  all  high- 
ways, and  the  same  considerations  of  suitability  and  econ- 
omy in  the  selection  of  the  road  surface  should  apply  to 
both.  There  are  many  village  streets  and  interurban  high- 
ways which  sustain  a  far  greater  traffic,  both  in  number  of 
vehicles  and  in  tonnage,  than  do  the  residential  streets 
which  happen  to  lie  within  the  red  lines  indicating  the  cor- 
porate limits  of  a  great  city.  It  is  true  that  in  the  city 
street  the  need  of  surface  drainage  requires  a  nicer  adjust- 
ment of  grades,  a  more  sharply  defined  gutter,  and  an  im- 
pervious gutter  pavement.     It  is  also  true  that  the  abutting 
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property  is  so  valuable  that  It  can  by  direct  assessment  meet 
the  cost  of  a  more  costly  road  surface  than  is  possible  for 
the  much  longer  suburban  or  country  roads  bordered  by 
land,  the  yalue  of  which  is  trifling  in  comparison  with  that 
fronting  upon  the  most  modest  of  city  streets. 

How  has  a  determination  usually  been  made  as  to  the 
kind  of  road  surface  to  be  placed  upon  a  highway  which  is 
to  be  improved?  Has  there  been  a  careful  consideration  of 
the  local  conditions,  the  rate  of  grade,  the  amount  and  char- 
acter of  the  traffic  which  passes  over  the  highway  or  which 
will  probably  be  attracted  to  it  by  reason  of  the  proposed 
improvement,  the  likelihood  of  disturbance  of  the  surface 
in  order  to  repair  existing  or  install  new  underground  struc- 
tures, the  annual  charges  due  to  first  cost  and  maintenance, 
etc.?  Has  not  this  important  question  been  determined  in 
most  cases  by  the  preferences  or  prejudices  of  some  of  the 
abutting  owners,  whose  qualifications  for  the  task  it  would 
be  hard  to  discover,  or  by  those  whose  alleged  opinions  have 
been  Judiciously  accelerated  by  an  enterprising  agent  of 
some  particular  kind  of  pavement? 

Such  a  policy  would  not  be  considered  for  a  moment  In 
securing  a  design  for  a  system  of  sewerage  or  determining  a 
source  of  water  supply.  It  is  recognized  that  our  water 
and  drainage  systems  are  intimately  connected  with  the 
public  health  and  that  of  the  individual  family,  so  that 
questions  relating  to  them  are  by  common  consent  dele- 
gated to  experts  for  solution.  The  construction  and  care 
of  our  highways  are  commonly  supposed  to  concern  only 
our  convenience  and  our  taxes,  and  upon  these  questions 
every  taxpayer  considers  himself  an  expert. 

Since  Tresaguet,  in  France,  and  Telford  and  McAdam,  in 
Great  Britain,  showed,  about  a  century  and  a  half  ago,  that 
roads  of  broken  stone  were  capable  of  carrying  heavy  loads 
and  could  be  made  practically  impervious  to  water  and 
proof  against  the  action  of  frost,  the  broken  stone  road  has 
been  considered  the  highest  type  of  country  and  village 
highway,  and  until  recently  it  has  been  frequently  found  in 
city  streets.  In  Great  Britain  such  roads  are  extensively 
used  by  heavy  traction  engines  hauling  trains  of  loaded 
wagons.  This  use  of  traction  engines  on  rural  highways  is 
rapidly  increasing,  Mr.  W.  J.  Taylor,  County  Surveyor  of 
Hampshire,  having  estimated  that  there  were  in  use  in  1908 
about  8,500  such  engines  on  the  highways  of  England  and 
Wales,  or  about  one  to  every  3  %  miles  of  main  road. 
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By  the  beginning,  of  the  present  century  progressive  coun- 
tries had  set  about  constructing  a  more  or  less  complete  sys- 
tem of  water  bound  macadam  highways  connecting  the  vari- 
ous centers  of  population.  Within  the  last  decade  has  ap- 
peared the  high  speed  road  locomotive,  or  automobile,  and 
it  soon  became  apparent  that,  while  water  bound  stone 
roads  stood  up  fairly  well  under  rolling  loads,  they  were  not 
calculated  to  resist  the  action  of  driving  wheels,  and  it  is 
now  universally  recognized  that  a  different  kind  of  bind- 
ing material  must  be  used.  The  technique  of  modern  bitu- 
minous macadam  construction  does  not  come  within  the 
limited  scope  of  this  paper,  and  no  further  reference  will  be 
made  to  it  except  as  a  modern  type  of  road  surface  it  being 
assumed  that  very  little  macadam  is  likely  to  be  laid 
in  the  future  without  the  use  of  a  bituminous  binding  ma- 
terial either  by  the  mixing  method  or  by  surface  applica- 
tion. While  the  new  type  of  macadam  is  calculated  to  re- 
sist the  action  of  self  driven  vehicles,  the  commercial  use  of 
such  vehicles,  which  is  just  beginning  in  this  country,  both 
as  to  the  number  of  vehicles  and  their  carrying  capacity,  will 
doubtless  increase  very  rapidly,  and  this  is  one  of  the  chief 
considerations  which  in  the  writer's  opinion  should  govern 
the  determination  of  the  type  of  road  to  be  constructed. 
The  English  traction  engines  already  referred  to,  while  slow 
moving,  are  very  heavy  and  haul  wagons  with  correspond- 
ingly heavy  loads.  This  kind  of  traffic  will  necessitate  the 
provision  of  strong  surfaces  and  foundations,  and  it  has 
been  predicted  that  it  will  be  necessary  to  place  under  mac- 
adam roads  which  are  likely  to  be  subjected  to  exceptionally 
heavy  traffic  substantial  concrete  foundations. 

There  may  in  some  cases  be  local  prejudice  against  con- 
sidering adaptability  to  motor  car  traffic  in  determining  the 
kind  of  construction  to  be  employed,  but  it  must  be  remem- 
bered that  in  the  state  of  New  York  owners  of  automobiles, 
during  the  current  year,  will  pay  into  the  highway  funds  of 
the  state  in  the  form  of  registration  and  license  fees  the 
sum  of  $900,000,  or  enough  to  pay  interest  and  sinking  fund 
on  some  $18,000,000.  Moreover,  the  receipts  from  this 
source  will  doubtless  increase,  rather  than  decrease.  If 
motor  trucks  and  traction  engines  are  to  cotne  into  general 
use,  it  would  be  manifestly  fair  to  impose  an  additional  tax 
upon  all  vehicles  designed  for  a  load  of,  say,  2,500  pounds 
or  more  on  each  wheel. 
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Without  enumerating  in  detail  tlie  different  kinds  of 
pavement  available  for  use  in  road  construction,  they  may 
be  classified  under  five  separate  types,  as  follows: 

1.  Broken  stone  with  bituminous  binder,  or  roads  of  the 
macadam  type. 

2.  Finely  divided  or  pulverized  mineral  matter  with 
bituminous  binder,  which  for  lack  of  a  better  name  may  be 
called  roads  of  the  asphalt  type. 

3.  Stone  blocks  of  various  sizes  laid  in  courses  or  in 
some  regular  pattern. 

4.  Artificial  blocks  in  the  form  of  brick,  slag,  cement, 
concrete  or  bituminous  concrete. 

5.  Sheet  or  monolithic  concrete. 

The  problem  with  which  we  are  confronted  at  the  pres- 
ent time  is  the  creation  of  a  great  system  of  good  high* 
ways,  the  aggregate  mileage  of  which  will  be  enormous. 
Nearly  all  of  these  highways  will  be  in  rural  districts,  where 
the  cost  of  their  construction  cannot  be  assessed  upon  the 
abutting  property.  The  expense  must,  therefore,  be  met  by 
the  state  or  by  the  state,  county  and  town  jointly.  The 
money  must  be  borrowed  through  the  issue  of  bonds  or 
must  be  raised  when  needed  by  direct  taxation.  While  the 
annual  cost  of  maintaining  these  roads  will  be  a  serious  bur- 
den, which  should  be  reduced  to  the  lowest  possible  amount 
consistent  with  efficiency,  and  while  the  type  of  road  to  be 
built  should  be  determined  with  regard  to  ease  and  econ- 
omy of  maintenance,  the  selection  of  the  type  of  surface  will 
in  most  cases  be  controlled  by  considerations  of  first  cost. 
Where  local  stone  is  available  for  the  entire  road  or  even 
for  the  bottom  course,  and  where  exceptionally  heavy  traffic 
is  not  anticipated,  there  will  be  no  hesitation  in  selecting 
type  No.  1,  or  macadam  with  a  bituminous  binder.  If  the 
traffic  is  considerable,  and  if  a  large  proportion  of  it  consists 
of  motor  cars,  the  slight  additional  expense  of  employing  the 
mixing  method  will  be  amply  justified,  while  if  the  traffic  is 
light  and  slow  moving,  the  somewhat  cheaper,  but  in  the 
writer's  opinion  less  effective,  plan  of  surface  application 
may  answer  the  purpose.  This  type  of  road,  where  local 
stone  can  be  used,  will  permit  of  the  building  of  the  great- 
est mileage  with  the  funds  available. 

There  are  certain  sections  where  there  is  fio  native  stone 
available  for  road  building  and  maintenance,  and  where  the 
cost  of  transporting  it  from  distant  quarries  would  be  so 
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great  aa  to  make  a  stone  road  unduly  expensive.  In  such 
cases  the  most  economical  surface  to  adopt  would  be  type 
No.  4,  or  one  of  artificial  blocks.  In  sections  which  are  de- 
void of  stone  it  frequently  happens  that  there  is  material 
from  which  excellent  paving  brick  can  be  made,  but  if 
bricks  are  not  available,  other  blocks  may  be  used.  These 
may  be  of  slag  or  cement  or  bituminous  concrete,  while  sand 
or  gravel  must  be  supplied  as  a  bed  for  the  bricks  or  blocks, 
and  underdraining  will  in  most  cases  be  essential.  In 
towns  which  are  so  located,  a  road  surface  of  the  asphalt 
type  may  be  used,  but  this  pavement  as  commonly  laid  re- 
quires a  concrete  or  other  substantial  foundation.  It  is 
not  improbable  that  a  pavement  of  the  asphalt  type  will  be 
developed  in  which  the  mineral  matter,  instead  of  stone  or 
sand,  will  be  lolim  or  clay.  The  writer  has  seen  samples  of 
such  a  road  surface,  which  appear  tough,  malleable  and 
non-slippery,  while  if  suitable  material  is  readily  accessible 
it  is  predicted  that  its  cost  will  be  little  more  than  that  of 
a  good  macadam  road. 

It  is  generally  recognized  that  the  most  durable  of  all 
pavements  and  the  one  requiring  a  minimum  of  expenditure 
for  repairs  is  stone  block.  Under  horse  drawn  vehicles  with 
steel  tires  it  is  rough  and  very  noisy,  and  both  the  horse 
and  the  steel  tire  will  be  with  us  for  many  years.  It  was 
but  a  few  years  ago  that  granite  or  other  stone  block  was 
considered  a  proper  pavement  to  be  laid  upon  such  streets 
as  Fifth  avenue  in  New  York  or  Euclid  avenue  in  Cleveland, 
but  whether  it  is  due  to  a  greater  appreciation  of  quiet  or 
to  more  susceptible  nerves,  such  pavements  are  now  consid- 
ered entirely  unsuited  to  thickly  settled  communities,  except 
where  there  is  an  intensive  traffic  and  in  streets  largely 
given  over  to  business  and  where  noise  is  not  a  serious  ob- 
jection. The  writer  believes  that  stone  blocks  have  not  been 
given  the  consideration  which  they  deserve  for  roads  where 
the  traffic  will  be  heavy,  where  noise  will  not  be  a  nuisance, 
and  where  the  blocks  once  laid  need  not  be  disturbed.  A 
type  of  road  surface  which  has  given  very  good  results  in 
Europe  is  that  known  as  "Kleinpfiaster"  and  is  a  pavement 
formed  of  stone  blocks  approximately  cubical  in  shape, 
about  3  ins.  square  on  top,  and  3  to  4  ins.  in  depth,  laid  in 
concentric  rings  or  curves  with  different  centers,  giving  an 
arch  or  mosaic  effect  in  appearance.  This  pavement  gives  a 
good  foothold  for  horses,  offers  little  resistance  to  traffic,  is 
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much  less  noisy  than  stone  blocks  laid  in  straight  courses  at 
right  angles  to  the  direction  of  travel,  and  offers  an  excel- 
lent surface  for  motor  traffic.  The  cost  of  such  a  pavement 
laid  over  an  old  macadam  and  including  the  adjustment  of 
the  surface  is  said  to  be  about  the  same  as  that  of  ordinary 
granite  block.  On  many  of  the  inter  urban  highways  of  Ger- 
many this  pavement  has  been  laid  to  a  width  of  from  15  to 
18  ft.,  and  is  giving  very  satisfactory  results,  while  its  rela- 
tive noiselessness  makes  it  unobjectionable  on  highways 
where  the  abutting  property  is  well  built  up.  It  is  said  that 
pavements  of  this  type  have  been  in  use  on  heavily  traveled 
roads  for  25  years  with  practically  no  expenditure  for  re- 
pairs. Both  the  ordinary  stone  block  and  '' Klein  pfiaster" 
have  claims  to  consideration  on  our  rural  highways  which 
have  not  heretofore  been  recognized. 

A  type  of  pavement  which  has  thus  far  had  but  limited 
use  is  that  of  cement  concrete.  Some  of  this  pavement  when 
well  constructed  of  sufficient  thickness  and  on  an  unyielding 
foundation  has  given  excellent  service,  although  owing  to 
the  personal  element  which  appears  to  make  it  very  hard  to 
secure  uniform  results  in  the  mixing  and  laying  of  concrete, 
it  is  difficult,  if  not  impossible,  to  guarantee  success.  If  too 
smooth,  these  pavements  are  unduly  slippery  under  certain 
weather  conditions,  and  they  are  not  suitable,  therefore,  for 
heavy  grades.  It  is  essential  that  the  concrete  should  be 
given  ample  time  to  set  before  traffic  is  allowed  upon  it. 
This  is  of  the  utmost  importance,  and  it  might  not  be  ex- 
travagant to  say  that  each  additional  day  after  apparent  set- 
ting that  all  traffic  can  be  excluded  may  add  a  year  to  the 
probable  life  of  the  pavement.  The  latest  development  in 
the  line  of  concrete  pavements  is  what  is  known  as  oil  con- 
crete, in  which  a  bituminous  oil  is  added  to  the  concrete 
before  it  is  laid  or  is  applied  to  the  surface  of  the  concrete 
after  it  is  well  set,  as  a  waterproofing  coat.  If  in  addition  to 
Che  surface  application  of  oil  there  also  be  added  a  coating 
of  fine  stone  or  screenings  which  is  renewed  as  it  wears 
away,  a  protecting  surface  may  be  furnished  which  will 
make  concrete  pavements  more  generally  satisfactory  than 
they  have  been  heretofore. 

The  writer  cannot  attempt  to  specify  under  precisely  what 
conditions  any  one  of  the  types  of  road  surfaces  which  have 
been  enumerated  should  be  adopted.  The  object  of  the 
paper  is  to  point  out  in  a  general  way  the  adaptability  of 
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the  several  different  kinds  of  pavements  to  local  conditions 
and  to  urge  a  more  careful  consideration  of  their  avail- 
ahility  instead  of  assuming  that  all  country  or  village  roads 
or  all  parts  of  any  particular  highway  should  be  treated  in 
the  same  way  as  every  other  highway. 

A  few  years  ago  the  streets  of  our  cities  and  towns  were, 
with  few  exceptions,  far  better  adapted  to  all  kinds  of 
vehicular  traffic  than  were  our  rural  highways.  Attention 
has  lately  been  focused  upon  the  latter,  and  the  improve- 
ment of  their  condition  is  so  marked  that  the  statement  is 
not  infrequent  that  in  a  motor  car  trip  of  hundreds  of  miles 
the  only  bad  roads  encountered  have  been  in  our  large  cities. 
A  discussion  of  the  adaptability  of  pavements  should  not, 
therefore,  exclude  the  consideration  of  city  streets.  While 
the  annual  expense  of  constructing,  maintaining  and  renew- 
ing pavements  in  a  large  city  is  very  great,  the  first  consid- 
eration is  not,  or  should  not  be,  one  of  cost.  The  health, 
comfort  and  convenience  of  city  dwellers  is  so  dependent 
upon  smooth,  clean,  sanitary  and  quiet  pavements  that  they 
are  cheap  at  almost  any  price.  In  paving  city  streets  it  is. 
customary  to  impose  upon  the  abutting  property  the  cost  of 
at  least  one  pavement,  and  it  is  but  fair  and  equitable  that 
the  pavement  so  assessed  should  be  as  durable  as  possible 
and  should  be  placed  upon  a  substantial  foundation  which 
will  be  available  for  those  which  may  be  subsequently  laid; 
in  fact,  it  would  not  be  unreasonable  to  say  that  the  under- 
lying foundation  is  the  real  pavement  and  the  visible  sur- 
face only  the  protection  for  it.  There  are  some  streets 
where  quiet  is  such  an  important  consideration  that  a  short 
lived  pavement  which  is  fairly  noiseless  is  much  preferred 
to  one  which  is  more  durable  and  therefore  cheaper  in  the 
end.  It  is  this  aversion  to  noise,  doubtless,  that  has  induced 
Paris  and  Loudon  to  use  wooden  block,  which  is  the  most 
quiet  of  all  pavements,  but  which  as  laid  in  these  cities  must 
be  renewed  every  few  years,  with  the  attendant  incon- 
venience and  discomfort  inseparable  from  such  an  operation. 
It  may  be  asked  why  wooden  block  was  not  included  among 
the  kinds  of  pavements  available  for  ordinary  highways.  It 
was  purposely  omitted  because  it  is  essentially  and,  in  the 
writer's  Judgment,  exclusively  a  city  pavement  requiring  an 
especially  unyielding  foundation,  while  its  cost  is  too  great 
for  use  elsewhere.  It  might,  in  fact,  be  called  a  pavement 
"de  luxe."    The  money  value  of  a  clean  and  quiet  pavement 
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on  a  street  devoted  to  ofDce  buildings  or  high  class  hotels 
and  residences  is  so  great  that  the  cost  of  frequent  renewals 
if  imposed  upon  the  owners  in  the  shape  of  assessment, 
would  be  a  small  price  to  pay  for  the  luxury  in  view  of  the 
greater  rental  value  of  offices  and  rooms,  while  in  front  of 
schools,  hospitals  and  churches,  such  pavements  are  essen- 
tial if  the  institutions  are  to  properly  perform  the  functions 
for  which  they  are  designed.  The  word  renewals  as  above 
used  will  not  be  construed  as  applying  to  that  more  or  less 
constant  operation  so  much  in  evidence  in  our  American 
cities  which  consists  in  the  restoration  of  the  surface  over 
numerous  subsurface  structures  with  which  the  modern  city 
streets  are  filled.  Suggestions  for  a  remedy  for  this  trouble, 
which  appears  to  be  chronic  in  most  cities,  is  not  within  the 
scope  of  this  paper,  but  a  recognition  of  its  existence  will 
make  it  wise  to  take  into  account  the  facility  with  which 
openings  can  be  repaved  without  permanent  mutilation.  In 
considering  the  suitability  of  a  pavement  for  a  city  street. 

Some  of  the  most  serious  problems  in  highway  construc- 
tion and  maintenance  are  caused  by  the  presence  of  surface 
railway  tracks  within  the  paved  area  of  the  highway.  Many 
suburban  and  country  roads  have  been  almost  ruined  for 
ordinary  traffic  by  the  laying  of  such  tracks.  The  desire  for 
high  speed  has  lately  resulted  in  the  location  of  such  rail- 
ways on  private  rights  of  way  or  at  least  well  without  the 
traveled  roadway  if  located  within  the  highway  limits.  At- 
tempts have  been  made  to  lay  and  maintain  macadam  along 
and  between  rails.  The  results  have  nearly  always  been  fail- 
ures and  have  rarely,  if  ever,  been  even  moderately  success- 
ful. Stone,  brick,  or  some  other  form  of  block  seem  to  be 
the  only  suitable  materials  for  such  use.  If  the  rails  are 
heavy  and  well  laid,  the  joints  can  be  filled  with  cement  or 
pitch,  and  there  will  be  little  dust.  If  the  track  construction 
is  less  substantial,  and  frequent  repairs  and  adjustment  are 
necessary,  sand  joints  will  answer  the  purpose.  In  city 
streets  which  are  paved  with  asphalt  or  other  smooth  pave- 
ments, attempts  are  frequently  made  to  use  the  same  kind 
of  pavements  between  the  tracks  and  rails  with  the  special 
object  of  making  them  as  inconspicuous  as  possible. 

Why  pretend  that  there  are  no  tracks  and  use  a  pavement 
entirely  unsuited  for  the  purpose?  It  is  better  to  recognize 
them  as  a  proper  and  necessary  part  of  many  of  our  city 
streets  and  place  between  them  a  pavement  which  will  best 
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meet  the  exacting  conditions  without  regard  to  which  kind 
may  be  nsed  on  the  sides  of  the  street.  For  this  purpose 
nothing  seems  better  suited  than  well  cut  stone  blocks  laid 
upon  an  unyielding  foundation  with  cement  grouted  joints, 
while  if  quiet  is  especially  desired  properly  treated  wooden 
blocks  will  give  excellent  results.  Where  stone  or  wooden 
blocks  are  unduly  expensive,  the  best  quality  of  brick  or 
slag  blocks  will  be  an  acceptable  substitute,  but  they  should 
be  laid  in  the  most  substantial  manner  possible. 

Our  highways  are  designed  primarily  for  vehicular  traffic, 
but  the  street  railway  is  a  necessity.  The  right  to  lay  tracks 
in  our  public  streets  is  a  very  valuable  one,  and  the  cor- 
porations enjoying  such  rights  can  reasonably  be  expected 
to  lay  and  maintain  pavements  within  the  space  occupied 
by  them  in  the  best  possible  manner  and  at  their  own  ex- 
pense. 

The  conclusions  which  have  been  reached  may  be  briefly 
summarized  as  follows: 

1.  In  country  highways  the  chief  consideration  will  be 
first  cost,  and  the  cheapest  suitable  material  which  is  avail- 
able must  be  used. 

2.  In  roads  where  heavy  traffic  and  excessive  wheel  loads 
are  likely  the  most  durable  material  should  be  employed 
and  the  foundation  should  be  capable  of  sustaining  very 
heavy  loads. 

3.  Where  noise  is  not  a  serious  objection,  stone  block  will 
be  the  most  durable  and  economical  road  surface  under 
heavy  traffic. 

4.  In  suburban  towns  and  residential  streets  a  quiet  and 
dustless  road  surface  will  be  well  worth  the  additional  ex- 
pense involved. 

5.  In  city  streets  the  consideration  of  cost  can  properly 
be  subordinated  to  sanitary  qualities,  quiet  and  cleanliness. 

6.  Between  and  along  surface  railway  tracks  the  pave- 
ment should  be  especially  adapted  to  the  exacting  condi- 
tions and  should  be  laid  and  properly  maintained  by  the 
railway  company  without  public  expense. 


PRESIDENT  PARKER:  Gentlemen.  I  have  observed  that 
where  everybody  in  a  room  keeps  his  eyes  fixed  on  the 
speaker  for  a  considerable  period  of  time, .  it  is  because 
they  are  very  much  interested  In  what  the  speaker  is  say- 
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ing;  and  I  noticed  that  during  tlie  time  Mr.  Lewis  was 
talking  that  was  the  case  here. 

The  next  thing  on  the  program  will  be  the  discassion 
of  the  paper  by  Mr.  Lewis,  and  Mr.  W.  A.  McLean  will 
open  that  discussion.  I  think  most  of  you  know  Mr.  Mc- 
Lean by  reputation — he  is  the  ProTlncial  Engineer  of  the 
Province  of  Ontario  and  succeeded  Mr.  Campbell.  He  is 
a  man  who  is  known  throughout  Canada  as  a  scientific 
builder  of  roads.  He  will  now  say  something  to  you 
in  which  you  will  be  very  much  interested.  Mr.  McLean, 
Gentlemen.     ( Applause. ) 

MR.  McLEAN:  The  subject  before  us  is  one  of  wide  range 
and  application,  and  the  difficulty  of  doing  justice  to  it 
in  restricted  time  and  space  is  necessarily  great.  Permit 
me,  therefore,  to  congratulate  the  previous  speaker,  upon 
his  lucid  and  interesting  address,  and  upon  his  success 
in  condensing,  within  the  limits  of  a  paper,  so  much  in- 
formation and  experience  relating  to  the  adaptability  of 
roads  and  pavements  to  local  conditions. 

A  study  of  road  conditions  in  various  countries  of  the 
world  will  show  a  remarkable  similarity  in  their  several 
stages  of  road  improvement,  and  in  the  problems  which 
have  confronted  each.  Throughout  all,  certain  general 
principles  are  apparent,  although  local  circumstances  may 
require  or  permit  a  considerable  variation  in  detail.  These 
variations  are,  in  general,  more  superficial  than  other- 
wise, and  the  underlying  principles  are  in  most  cases,  of 
universal  application.  Thus  on  this  continent  we  say, 
**Too  many  cooks  spoil  the  broth,"  but  in  China  they  say, 
•'Too  many  cooks  spoil  the  dog."  The  general  truth  that 
too  many  cooks  are  an  evil  is  taught  in  either  case,  and 
"broth"  or  "dog"  are  merely  the  local  details.  General 
truths  are  the  same  the  world  over,  and  it  is  important 
that,  on  the  one  side,  we  do  not  deny  the  usefulness  of 
the  general  principle  because  of  varying  local  applica- 
tions; and  on  the  other  hand,  that  we  do  not  render  a 
failure,  the  general  truth  by  neglecting  to  adapt  detaila 
to  local  conditions. 

Let  me  emphasize  a  matter  alluded  to  by  the  previous 
speaker — the  selection  of  paving  material  for'  particular 
streets  and  roads,  according  to  the  preferences  or  preju- 
dices of  some  of  the  abutting  owners,  "judiciously  acceler- 
ated" by  the  enterprise  of  a  salesman  representing  some 
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particular  kind  of  pavement.  Most  empliatically,  "Too 
many  engineers  will  spoil  the  pavement."  It  is  a  basic 
truth  in  all  good  business  management,  that  reeponsi- 
bility  should  be  centralized  in  order  that  full  credit  or 
blame  may  be  placed  where  due.  How  can  this  be  pos- 
sible when  paving  materials  are  selected  by  the  people 
or  by  councillors  'in  opposition  to  or  without  the  recom- 
mendation of  their  engineer?  This  is  an  evil  in  Canada 
as  well  as  in  the  United  States,  and  one  which,  solely 
in  the  public  interest,  should  be  strenuously  combated.  It 
is  right  that  the  preferences  of  the  people  should  be  made 
known;  it  is  right  that  the  taxpayers  should  express  their 
views,  and  that  these  preferences  and  views  should  be 
given  impartial  and  wise  consideration  by  the  engineer. 
But  the  engineer  is  employed  as  an  expert,  and  as  regards 
paving,  the  selection  of  the  most  suitable  material  for  a 
given  street  or  locality,  should  be  one  of  his  most  import- 
ant functions.  Responsibility  should  be  fixed  upon  him  in 
this  regard,  and  if  he  is  inefficient  and  his  selections  are 
plainly  unwise,  another  engineer  should  be  sought.  But 
the  public,  in  its  own  Interest,  should  be  the  last  to 
relieve  the  engineer  of  this  most  important  duty — the 
final  selection  of  the  most  suitable  paving  material  for 
each  street  under  his  Jurisdiction. 

Somewhat  allied  to  this  is  a  rule  of  procedure  in  Eng- 
lish practice,  that,  in  letting  contracts,  purchasing  ma- 
terial, and  making  appointments,  the  tenders  and  appli- 
cations can  be  made  only  in  open  council  or  committee, 
and  any  agent  or  company  or  applicant  personally  ap- 
proaching a  councillor,  or  official  of  the  council,  is  abso- 
lutely disqualified.  That  is  an  ideal  toward  which  it  is 
to  be  hoped  public  opinion  will  tend  in  all  parts  of  the 
world. 

Climate  is  an  extremely  important  factor  in  selecting 
a  paving  material  or  determining  the  details  of  construc- 
tion for  any  given  locality.  While  most  paving  materials 
are  of  universal  use,  if  properly  employed  with  due  regard 
to  local  conditions,  these  varying  local  conditions  should 
be  carefully  studied  and  compared.  The  lack  of  scien- 
tific data  in  this  regard  is  a  serious  deficiency  on  this 
continent. 

Climatic  differences  of  temperature,  moisture  and  wind 
in  ail  combinations,  materially  infiuence  the  amount  and 
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method  of  drainage  to  be  adopted.  For  example,  if  the 
subsoil  and  situation  of  a  road  are  such  that  the  natural 
soil  is  saturated  and  filled  by  the  autumn  rains  and  the 
melting  of  snow  during  the  winter,  and  if  this  is  acted 
upon  and  expanded  by  frost  during  the  winter  to  a  depth 
of  three  or  four  feet,  as  in  Canada  and  the  northern  states, 
it  is  manifest  that  a  very  weak  condition  of  the  subsoil 
must  exist  when  the  spring  thaws  and  freshets  come.  The 
foundation  of  the  road  may  in  this  way  become  a  quag- 
mire for  two  or  three  weeks  in  the  spring,  during  which 
time  traffic  will  break  through  or  partially  disrupt  any 
stone  surface  that  could  reasonably  be  applied.  Under 
such  climatic  conditions,  the  need  for  careful  underdrain- 
age  of  the  subsoil  is  manifestly  much  greater  than  in 
such  a  climate  as  that  of  England,  where  the  frost  pene- 
trates only  three  or  four  inches  into  the  ground.  A 
mild  climate  having  long  periods  of  heavy  rain  may  de- 
velop very  similar  conditions,  though  without  the  added 
difficulty  of  expansion  by  frost,  or  an  impervious  stratum 
of  ice  below  the  surface. 

In  the  use  of  bituminous  binders  we  have  much  to  learn 
from  other  countries,  particularly  England,  France  and 
Germany,  but  any  deductions  should  be  made  with  full  con- 
sideration of  climatic  and  other  differences.  Thus  in  Eng- 
land tar  is  widely  used  for  road  purposes  by  spraying,  by 
penetration,  by  the  matrix,  and  by  the  mixing  processes. 
But  the  extremes  of  temperature  and  the  dry  atmosphere 
of  this  continent  present  influences  which  do  not  exist  in 
the  more  uniform  and  moist  climate  of  Great  Britain.  Ex- 
perience with  tar  in  Canada  has  shown  that  it  will  resist 
successfully  the  climatic  conditions,  but  the  numerous 
failures  have  as  clearly  shown  the  necessity  for  a  more 
scientific  use  with  a  view  to  climatic  differences,  demanding 
a  careful  study  of  methods  of  manufacture,  of  distillation, 
of  proportioning  the  tar,  pitch  and  creosote  oil,  and  of 
selecting  and  grading  the  mineral  aggregate.  More  fre- 
quent surface  painting  and  gritting  may  also  be  one  of  the 
means  for  overcoming  the  influence  of  hotter  and  dryer 
climatic  conditions. 

First  cost  is  often,  necessarily,  a  determining  factor,  but 
as  pointed  out  by  Mr.  Lewis,  the  ultimate  cost  at  the  end  of 
the  life  of  the  pavement  should,  if  possible,  for  true  econ- 
omy, be  the  most  considered.    The  cost  of  pavements  varies 
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greatly  accordlns  to  locality,  and  an  economical  material 
in  one  district  may  be  extravagant  in  another,  owing  to 
relative  difference  lA  prices.  In  Cleveland,  vitrified  brick 
(an  excellent  paving  material  for  many  situations)  cost 
$8  per  M,  while  at  Toronto  the  cost  is  $18  per  M.  Roads 
of  local  gravel,  with  short  haul,  may  in  cases  be  had  for 
one-third  of  the  cost  of  broken  stone  brought  by  rail;  so 
that  a  gravel  road,  even  if  it  has  to  be  heavily  resurfaced 
every  four  or  five  years,  is  probably,  under  such  circum- 
stances, a  more  truly  economical  road  than  broken  stone 
would  be. 

The  local  cost  and  efiiciency  of  labor  is  a  factor  which 
may  favor  or  cause  the  rejection  of  an  otherwise  suitable 
paving  material,  which  elsewhere  can  be  economically  laid. 
There  is  often  a  considerable  range  in  this  regard  in  short 
distances,  while  as  between  separated  countries  or  regions 
the  variation  may  be  exceedingly  marked.  Wages  are  gen- 
erally higher  in  the  cities  than  in  the  country;  are  lower 
in  Europe  than  on  this  continent,  and  are  usually  lower  in 
Southern  than  in  Northern  countries,  so  that  methods  and 
materials  should  be  varied  accordingly. 

Road  construction  has  been  criticised  from  time  to  time 
because  of  large  bond  issues,  and  the  economic  value  of 
large  expenditiires  has  been  questioned.  Very  great  care 
must  be  taken  in  the  local  adaptation  of  road  making 
materials  in  order  that  this  criticism  may  not  be  justified. 
The  use  of  heavy  foundations,  bituminous  binders  and 
other  first-class  materials  is  no  doubt  justifiable  and  es- 
sential on  heavily  traveled  suburban  and  main  interurban 
highways — the  class  of  road  which  is  or  should  become  of 
national,  or  state,  or  occasionally  of  county  importance. 
But  this  will  ordinarily  apply  to  a  comparatively  small  per- 
centage of  the  total  highway  system,  and  a  road  that  is  too 
good,  and  too  costly,  for  the  amount  of  traffic,  is  as  much 
an  economic  blunder  as  bad  roads.  But  all  roads  of  the 
country  need  improvement.  It  is  as  necessary  that  the 
90  or  95  per  cent,  of  less  traveled  township  and  country 
roads  be  made  proportionately  good  by  grading,  draining 
and  surfacing,  as  that  the  5  or  10  per  cent,  of  trunk  roads 
be  built,  but  care  must  be  taken  that  costly  design  suitable 
only  for  the  latter,  be  not  carried  into  the  division  where 
cheaper  construction  would  be  satisfactorily  serviceable. 
Construction  adapted  to  location  and  traffic,  with  proper 
regard  to  future  requirements,  is  of  vital  necessity. 
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Let  it  not  be  supposed  that  I  am  one  of  those  who  believe 
that,  to  the  present  time,  there  has  been  any  serious  ex- 
travagance in  country  road  building.  On  the  contrary,  we 
are  much  in  the  position  of  the  darky  who  was  heard 
grumbling  to  himself  as  he  walked  along  the  street. 

"Well,  Sam,''  he  was  asked  by  a  man  who  overtook  him, 
"what  are  you  so  grouchy  about?" 

''Oh,  dat  wife  o'mine,  boss,  she's  all's  wantin'  money. 
Momin',  noon  an*  night,  every  time  I  go  in  or  out  of  the 
house,  it's  money,  money,  money — all's  asting  for  it." 

"That  sounds  pretty  extravagant,  Sam.  What  does  she 
spend  it  all  on?" 

"Oh,  I  don't  know,  boss.     I  ain't  done  give  her  any  yet." 

That  is  the  real  situation.  In  very  few  localities  have 
we  commenced  to  spend  on  this  important  public  work  the 
amount  which  could  profitably  be  Invested. 

PRESIDENT  PARKER:  Mr.  McLean  has  given  you  a 
characteristic  speech,  and  one  which  is  full  of  good  sugges- 
tions and  wisdom;  and  I  consider  we  are  very  much  in- 
debted to  him. 

I  am  going  to  call  upon  a  representative  of  the  great 
State  of  New  York,  one  who  has  done  perhaps  as  much 
as  any  other  individual  in  the  state  to  develop  the  road 
system  as  a  whole,  and  I  think  every  one  of  you  will  be 
delighted  to  hear  what  Mr.  Frank  D.  Lyon,  Second  Dep- 
uty, New  York  State  Commission  of  Highways,  will  say  to 
you. 

MR.  LYON: 

"A  wise  old  owl  lived  in  an  oak; 
The  more  he  saw  the  less  he  spoke; 
The  less  he  spoke  the  more  he  heard; 
I  thought  I  could  be  somewhat  like  this  wise  old  bird." 

I  had  not  expected  that  I  would  be  called  upon  to  enter 
into  this  discussion  and  I  am  in  a  somewhat  embarrassing 
position  in  attempting  to  follow  up  the  wonderfully  well 
prepared  papers  and  well  presented  arguments  made  on 
the  part  of  the  gentlemen  who  have  preceded  me. 

Regarding  Mr.  Lewis'  speech  I  can  only  supplement  his 
remarks  in  some  particulars.  It  is  useless  to  contemplate 
or  to  undertake  the  solution  of  problems  entering  into  this 
question  of  highway  improvement  without  first  providing 
by  statute  a  means  by  which  the  traffic  or  the  carrying  of 
commodities  may  be  regulated  to  such  a  degree  that  the 
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thoughtful  and  considerate  users  of  the  highways  may  be 
protected  in  their  rights,  and  the  thoughtless  and  destruc- 
tive forces  may  be  restrained.  The  improved  highways  of 
the  state  of  New  York  generally  are  calculated  to  with- 
stand a  linear  inch  pressure  of  not  to  exceed  three  or  four 
hundred  pounds,  which  means  per  inch  of  tire  or  carrying 
surface  of  loaded  vehicles,  and  the  permitting  of  hauling 
loads  in  excess  of  this,  is  destructive.  The  growth  of  the 
improvement  of  the  highways  of  this  state  has  called  into 
existence  a  traffic  which  road  builders  had  not  contemplated. 
This  traffic  exists  in  various  forms — the  carrying  of  ex- 
cessive loads  upon  narrow  tires  of  horse-drawn  vehicles, 
also  of  motor  trucks  in  which  load  and  motor  are  com- 
bined in  one  vehicle.  There  are  today  being  propelled  over 
the  roads  of  this  state  loads  of  such  weight  and  upon 
vethicles  of  such  character  that  no  road  could  be  built  to 
withstand  the  traffic  for  any  great  length  of  time,  and  the 
time  has  come  for  this  state  to  determine  the  weight  and 
character  of  loads  and  vehicles  for  which  it  is  considered 
wise  to  attempt  to  build  roads,  and  to  forbid  the  use  of 
roads  so  built  to  any  other  kind  of  traffic.  Unless  im- 
mediate steps  are  taken  to  protect  the  system  of  roads 
already  improved  and  to  stop  abuses,  the  spread  of  the 
evils  mentioned  will  result  in  so  much  destruction  that  the 
question  of  the  cost  of  construction  will  be  simply  a  pigmy 
as  compared  with  the  cost  of  maintenance. 

The  remarks  of  the  two  gentlemen  who  have  preceded 
me,  with  the  possible  exc'eption  of  the  gentleman  from 
Canada,  seem  to  be  directed  toward  those  problems  which 
enter  into  the  question  of  the  construction  of  highways 
contigious  to  large  centers  of  population,  and  which  will 
be  called  upon  to  carry  concentrated  traffic.  Their  thoughts 
did  not  seem  to  include  those  questions  which  I  believe 
to  \)e  of  as  great  or  greater  importance,  namely,  the  de- 
velopment of  a  broad  and  comprehensive  plan  of  highway 
improvement  of  a  character  suitable  to  the  local  conditions 
and  local  requirements.  It  is  my  opinion  that  those  who 
have  been  interested,  and  are  today  interested  in  this  ques- 
tion of  highway  improvement  have  not  given  sufficient 
thought  or  consideration  to  a  generally  improved  condition. 

The  plan  adopted  by  this  state,  and  I  think  by  all  the 
other  states,  has  been  erroneous  and  ineffective  in  that  in 
no  instance  in   this  country  has  provision   been   made   for 
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comprehensive  superyislon  of  the  work,  and  for  a  broad, 
comprehensive  plan  of  highway  improvement.  The  popular 
idea  has  been  directed  toward  the  improvement  of  some 
particular  section  in  some  particular  way,  and  no  thought 
or  attention  paid  to  a  generally  improved  condition.  The 
popular  thought  has  been  toward  the  entering  of  a  little 
dot  of  improvement  in  the  vast  sea  of  highways,  wuhout 
any  regard  to  the  future  requirements,  and  the  possibility 
that  contemporary  improvements  in  a  less  degree  and  of  a 
cheaper  nature  can  be  carried  on  directly  with  those  of  a 
greater  cost  and  smaller  magnitude  has  never  entered  the 
popular  mind. 

The  character  of  the  construction  and  improvement  of 
a  state  highway  should  be  that  which  is  suited  to  local  re- 
quirements and  calculated  to  be  of  such  a  nature  as  to 
be  suited  to  the  needs  of  the  traffic  to  which  it  would 
naturally  be  subjected.  The  construction  of  a  highway 
costing  from  $15,000  to  $18,000  per  mile  in  a  locality 
where  an  expenditure  of  $500,  $1,000,  $2,000,  $3,000  or 
possibly  $5,000  per  mile  would  carry  the  traffic  just  as 
satisfactorily,  cannot,  in  my  judgment,  be  regarded  by  any 
thinking  man  as  a  wise  policy. 

The  gentleman  from  Canada  touched  upon  a  very  vital 
point  which,  up  to  the  present  time,  I  have  not  heard  con- 
sidered. In  all  my  experience  in  addressing  various  road 
meetings  of  this  character  I  have  not  heard  anyone  treat 
the  subject  of  drainage  as  thoroughly  as  did  Mr.  Campbell 
of  Canada.  You  may  talk  about  the  kind,  quality  and  class 
of  material  to  be  used  in  the  construction  of  highways  all 
you  want  to,  but  I  want  to  say  that  there  are  three  great 
propositions  in  this  question  of  highway  improvement,  and 
"The  first  is  drainage,  the  second  is  drainage,  and  the 
third  is  drainage!"     (Applause.) 

I,  personally,  would  much  prefer  a  well  drained,  ordinary 
earth  road  to  a  poorly  drained  macadam  road.  There  is 
no  road  on  the  face  of  the  earth  so  pleasant  or  agreeable 
to  travel  over  as  an  earth  road  when  that  earth  road  is 
good. 

I  see  before  me  many  of  my  old  friends,  particularly 
those  of  New  York  state,  who  have  heard  me  discuss  certain 
problems  entering  into  this  question  in  the  past,  but  I  am 
assured  that  there  are  many  delegates  here  today  who  are 
not  conversant  with  the  New  York  state  system  of  high- 
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way  Improvement,  and  so  I  deem  it  well  for  the  benefit  of 
those  from  other  parts  of  the  United  States  and  from  the 
provinces  of  Canada,  that  I  should  touch  upon  another 
subject  which  will  not  be  discussed  today  or  at  any  other 
time  during  this  congress. 

In  the  state  of  New  York  we  have  80,000  miles  of  public 
highways,  and  every  mile  is  under  the  immediate  care  and 
supervision  of  the  state  highway  authorities.  My  duty 
as  Deputy  relates  particularly  to  the  improvement  of  the 
roads  other  than  those  which  have  been  constructed  or  are 
to  be  constructed  as  a  result  of  the  $50,000,000  bond  issue. 
In  other  words,  my  whole  time  and  attention  have  been 
devoted  toward  devising  a  plan  by  which  a  generally  im- 
proved condition  of  the  highways  may  be  undertaken. 
Therefore,  my  thoughts  are  not  directed  toward  the  cen- 
tralized community,  or  the  citizens  of  such  communities, 
but  I  am  compelled  to  think  of  Bill  Jones  who  lives  in  the 
most  remote  corner  of  a  town  in  a  county  and  on  a  farm 
situated  on  a  short  stretch  of  road  a  mile  in  length.  Bill 
possibly  may  have  one  neighbor  living  on  the  same  road 
and  about  all  the  traffic  that  this  one  mile  of  road  is  called 
upon  to  carry  is  the  produce  which  Bill  wishes  to  deliver  to 
his  local  market.  Bill  has  a  productive  farm;  Bill  pays 
taxes  and  he  must  deliver  his  produce  to  his  local  market 
in  competition  ^nrith  his  neighbors.  Bill  is  entitled  to  a  just 
consideration  of  the  improvement  of  that  single  mile  of 
highway. 

In  the  administration  of  highway  affairs  of  the  state  of 
New  York,  we  have  a  superintendent  of  highways,  Mr.  C. 
Gordon  Reel,  who  is  at  the  head  of  the  State  Highway  De- 
partment, but  the  department  is  governed  by  a  commission 
made  up  of  the  State  Superintendent  of  Public  Works  and 
the  State  Engineer  and  Surveyor.  Our  highway  system  is 
divided  into  three  classes:  First,  state  roads,  that  is  roads 
which  are  to  be  built  by  the  state  without  any  aid  from 
the  town  or  county  through  which  such  roads  pass;  second, 
county  highways,  which  are  to  be  built  by  the  state,  but 
with  the  aid  of  the  county  and  town  through  which  they 
pass;  third,  town  highways,  roads  improved,  repaired  or 
maintained  by  the  town,  with  the  aid  of  the  state,  in  ac- 
cordance with  the  provisions  of  law  and  the  rules  and 
regulations  formulated  by  the  State  Highway  Commission. 

As   I   have   heretofore   stated,   the   public   mind   in   this 
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state  is  directed  toward  tlie  improyement  of  tbp  so-called 
state  and  county  highways,  and  little  thought  or  attention 
.has  been  paid  to  the  system  for  the  improvement  of  town 
highways,  the  state  and  county  highways  being  considered 
to  present  the  larger  problem.  Last  year  an  appropriation 
of  about  $10,000,000  for  the  improvement  of  state  and 
county  highways  was  made  from  the  bond  issue,  but  during 
the  same  year,  in  addition  to  this  amount,  $8,500,000  was 
expended  in  the  improvement  of  town  highways  and  bridges, 
and  for  ten  years  a  larger  expenditure  of  money  will  be 
derived  from  the  sale  of  bonds  for  the  state  and  county 
system?. 

I  cannot  allow  this  opportunity  to  go  by  without  calling 
ybur  attention  to  the  fact  that  the  County  Superintendent 
of  Monroe  county,  Mr.  J.  T.  McClintock,  together  with  a 
representative  of  the  State  Highway  Commission,  Mr.  Ira 
P.  Cribb,  has  prepared  a  report  showing  the  condition  of 
the  highways  within  Monroe  county,  the  county  in  which 
Rochester  is  situated.  These  reports  are  for  free  distribu- 
tion. Tou  can  take  one  home  with  you,  or,  if  you  will 
write  Mr.  McClintock,  whose  address  is  Court  House,  Roch- 
ester, you  will  be  furnished  with  a  copy,  and  so  enabled  to 
understand  the  conditions  in  this  state,  particularly  in  this, 
Monroe  county.  And  I  think  the  same  would  apply  to  the 
whole  state  generally.  I  would  call  your  attention  to  a 
few  figures  embodied  in  this  report.  The  total  number  of 
miles  of  highway  in  Monroe  county  is  1,367.68.  The  total 
number  of  miles  of  highway  in  this  county  constructed  by 
the  state,  as  state  and  county  highways,  is  200.86  miles  of 
macadam  highway  or  bituminous  bonded  roads.  During 
the  same  interim  there  have  been  constructed  in  this 
county,  town  macadam  roads  having  a  length  of  299.75 
miles.  In  other  words,  99  miles  more  of  macaaam  high- 
way have  been  built  under  the  town  system  than  under  the 
bond  issue.  Again,  in  this  county  during  the  same  interim 
there  were  constructed  by  the  towns  464.15  miles  of  gravel 
roads,  and  2.70  miles  of  cinder  roads,  and  256.51  miles  of 
town  roads  have  been  standardized  as  to  width,  properly 
shaped  and  crowned,  subdrained  with  safety  ditches,  and 
provided  with  guard  rails.  In  other  words,  since  1898, 
the  inauguration  of  the  good  roads  movement,  up  to  the 
present  time,  there  have  been  improved  1,223.97  miles  of 
the  whole  county  mileage  of  1,367.68,  leaving  143.71  miles 
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of  town  highways  that  have  received  little  care  or  attention. 
But  you  may  rest  assured  that  before  another  year  passes 
in  the  county  of  Monroe,  under  the  state  and  town  systams 
combined,  every  mile  of  highway  will  have  been  improved 
either  as  state,  as  county,  or  as  town  macadam,  or  as 
grJEivel,  or  else  the  highways  will  have  been  properly  shaped 
and  crowned  as  earth  roads.  Every  mile  will  have  been 
improved  by  the  end  of  1912. 

Since  the  inauguration  of  the  two  highway  laws  passed 
in  1898,  up  to  the  present  time,  about  3,000  miles  of  ma- 
cadam roads,  brick  pavements,  bituminous  bonded  high- 
ways, etc.,  have  been  constructed  under  the  bond  issue;  and 
from  1898  up  to  the  present  we  have  improved  3,600  miles 
of  town  macadam  roads  in  the  towns  of  the  state  under 
the  town  system,  outstripping  the  state  system  by  about 
600  miles  of  macadam  surface.  At  the  same  time  we  have 
constructed  in  the  towns  about  8,000  miles  of  gravel  road. 
You  will  see,  therefore,  that  we  have  over  14,000  miles  of 
improved  roads  under  the  state,  county  and  town  systems 
in  the  state  of  New  York,  out  of  a  total  of  80,000  miles. 
During  1910-1911,  under  the  town  system,  between  30,000 
and  40,000  miles  of  road  were  standardized  as  to  width, 
16,  18  and  24  feet,  they  being  the  state  standard  widths 
of  highways.  All  such  standardization  means  the  proper 
shaping  and  crowning,  straightening  of  ditch  lines,  sub- 
drainage,  constructing  guard  rails,  etc. 

In  conclusion  I  want  to  make  the  broad  statement  that 
I  believe  that  in  the  state  of  New  York  particularly,  and 
perhaps  you  will  find  it  so  in  the  other  states,  the  people 
are  beginning  to  demand  a  changed  policy  of  highway 
work.  I  believe  that  the  time  has  come  in  this  great  state 
when  the  main  thoroughfares  known  as  state  highways, 
supplemented  possibly  by  the  county  roads,  should  be 
placed  directly  under  the  control  of  the  State  Highway 
Commission  and  the  state  be  held  absolutely  responsible 
for  every  mile  of  such  highways.  I  believe  the  local  au- 
thorities of  the  towns  through  which  such  highways  pass 
should  be  relieved  of  all  direct  responsibility  for  the  main- 
tenance and  care  of  the  same,  subject,  however,  to  a  slight 
tax  for  their  maintenance. 

There  is  nothing  in  the  statutes  of  the  state  of  New 
York  which  defines  the  class  or  kind  of  road  which  shall  be 
built.     The    State    Highway    Commission    should    be    em- 
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powered  to  be  the  sole  arbiter  of  the  kind  and  class  of 
construction  and  should  be  called  upon  to  maintain  and 
care  for  such  roads  and  to  keep  them  in  a  condition  to 
satisfy  the  traffic  demands.  There  are  100  miles  of  public 
highway  in  the  state  of  New  York  which  have  been  torn 
up,  and  reconstructed  in  an  expensive  manner  in  locations 
where  the  soil  conditions  were  good.  They  were  given  a 
condition  of  soil  which  needed  only  to  have  been  provided 
with  proper  drainage,  and  all  necessary  improvement 
could  have  been  made  at  a  very  trifling  cost.  I  can  point 
to  County  Superintendent  Bashford's  county  where  he  can 
show  you  a  town  highway  which  was  torn  up  and  recon- 
structed at  a  cost  of  something  over  $12,000  per  mile  when 
the  old  town  road  was  sufficiently  good  to  take  care  of  the 
traffic  needs  of  that  community.  It  strikes  me  that  it  is 
high  time  that  we  let  a  little  more  good  solid  horse  sense 
into  this  question  of  highway  improvement  rather  than  so 
much  engineering  skill!      (Applause.) 

I  want  to  call  attention  to  another  fact.  In  my  judg- 
ment, if  you  will  take  the  system  of  public  highways  in 
New  York  state,  you  will  find  that  they  are  loaded  with 
10  per  cent.,  in  some  cases  even  more,  for  engineering  ex- 
penses. I  will  give  you  my  idea  and  am  willing  to  stand 
for  such  criticism  as  you  may  give  me.  From  65  to  85 
per  cent,  of  the  public  highways  of  this  state  are,  generally 
speaking,  on  easy  grade  and  alignment,  and  such  roads 
on  such  easy  grade  and  alignment  could — mind  you,  I  do 
not  say  should,  but  could — be  constructed  under  the  care 
of  a  man  with  an  experienced  eye  without  the  use  of  a 
level.  Of  course  it  naturally  follows  that  on  the  remaining 
15  per  cent.,  25  per  cent,  or  35  per  cent.,  not  included  in 
the  above,  where  there  are  heavy  cuts  or  fills  involving  en- 
gineering problems,  the  services  of  an  engineer  are  abso- 
lutely necessary.  The  truth  of  this  conteiition  which  I  main- 
tain has  been  demonstrated  in  the  construction  of  roads  in 
this  state  where  the  engineer  in  charge  of  construction  has 
changed  the  ditch  lines  and  grades  regardless  of  the  fact 
that  plans  and  specifications  were  prepared  at  the  division 
office,  fifty  or  a  hundred  miles  away  from  the  work,  and 
that  the  same  were  rechecked  at  the  main  office  in  Albany, 
one  or  two  hundred  miles  away. 

I  want  to  see  more  good,  hard-fisted  common  sense  enter 
Into  this  problem  of  construction  of  the  highways.     I  want 
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to  866  mor6  education  of  the  local  authorities  Iib  to  the 
proper  means  of  conducting  highway  work.  If  the  system 
of  roads  in  this  state,  as  I  have  outlined  it,  were  to  be  taken 
over  and  placed  under  the  jurisdiction  of  the  state  authori- 
ties to  the  extent  that  county  superintendents  could  direct 
the  town  superintendents  and  the  rules  and  regulations 
be  followed  out  Intelligently,  then  in  many  instances 
throughout  the  state  the  highways  could  be  constructed  by 
the  use  of  local  material,  with  local  labor  and  local  ma- 
chinery. We  need  more  education  of  local  authorities  in 
handling  local  materials  and  in  the  placing  of  foreign  ma- 
terial when  the  same  can  be  had  at  a  limited  cost. 

I  thank  you  for  your  time.     (•  Applause.) 

PRESIDENT  PARKER:     We  will  now  take  a  recess  un- 
tU  2  p.  m. 


FOURTH  SESSION 
Wednesday  Afternoon,  November  15 

PRESIDENT  PARKER:     This  meeting  is  now  in  order. 

The  first  paper  this  afternoon  will  be  delivered  by  Major 
W.  W.  Crosby,  of  Baltimore,  Chief  Engineer  of  the  Mary- 
land State  Roads  Commission,  who  Is  well  known  to  every- 
body here.  It  is  unnecessary  for  me  to  tell  you  his  history, 
or  to  make  any  statement  of  the  excellent  work  he  has 
done  in  the  state  of  Maryland,  but  he  has  gotten  up  against 
certain  propositions  which  he  will  put  before  you  this  after- 
noon. They  will  then  be  discussed,  first  by  some  distin- 
guished gentlemen  whose  names  I  will  give  you  when  the 
time  comes.     Major  Crosby,  Gentlemen.     (Applause.) 

MAJOR  CROSBY:  After  the  very  swell  introduction  of 
President  Parker  I  feel  very  much  in  the  position  of  the 
man — it  is  an  old  story  but  perhaps  some  of  you  have  not 
heard  it — the  man  who  was  standing  on  a  street  comer, 
quite  strapped,  and  wondering  where  he  was  to  get  his  next 
meal.  A  boy  rushed  up  to  him  with  a  fifty-dollar  bill  in  his 
hand  and  said,  "Mister,  can  you  change  this  fifty-dollar  bill 
for  me?"  He  said,  "No,  I  cannot,  son,  but  I  am  obliged 
to  you  for  the  compliment."  President  Parker  evidently 
expected  me  to  make  more  of  a  speech  than  I  propose  to 
make. 
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PROBLEMS  OF  CONSTRUCTION 

By  MAJOR  W.  W.  CROSBY 
Chief  Engineer,  Maryland  State  Road  Gommlsalon 

Possibly  the  problems  of  organization,  administration, 
planning  and  recording  might  easily  be  considered  to  be  in- 
cluded under  the  title  of  this  paper.  But  to  attempt  to  con- 
sider properly  all  these  items  would  require  the  writing  of 
a  book,  and  even  to  attempt  to  touch  on  all  of  them  in  the 
limited  time  available  for  the  speaker,  would  require  so 
hasty  a  skipping  *'from  crag  to  crag"  as  to  result  in  almost 
entire  waste  of  effort  on  the  part  of  both  the  speaker  and 
yourselves.  Consequently,  the  speaker  conceives  it  to  be 
best  to  confine  his  remarks  to  details  of  actual  work,  out 
on  the  Job  itself. 

Generally  speaking,  the  first  operations  are  those  of 
grading  and  of  Installing  the  underground  structures,  such 
as  culverts,  abutments  for  bridges  and  underdrains. 

If  any  clearing  or  removing  of  trees  and  old  stumps  is  to 
be  done  it  should  be  done  promptly  and  thoroughly.  Where 
practicable,  the  removal  of  trees  should  be  accomplished  by 
cutting  ofiT  the  roots  around  the  tree  a  little  distance  away 
from  the  trunk  and  then  pulling  the  tree  over  so  as  to  rip 
out  the  stump  proper.  The  roots  thus  left  in  the  ground 
will  do  no  serious  harm  unless  within  a  foot  of  the  road 
surface.  It  is  sometimes  the  practice  of  the  speaker  to 
allow  trees  to  be  cut  ofiT  close  to  the  ground  and  the  stump 
to  remain,  provided  that  there  is  to  be  not  less  than  two 
feet  of  new  fill  between  the  top  of  the  stump  and  the  bot- 
tom of  the  surfacing.  It  may  be  trite,  but  it  is  at  least 
safe  to  remark  that  in  no  case  should  a  foreign  stump  be 
allowed  to  be  placed  in  any  embankment. 

Underground  structures,  especially  those  that  cross  the 
road,  should  almost  always  be  started  as  early  in  the  pro- 
ceedings as  practicable.  Such  procedure  not  only  insures 
their  being  out  of  the  way  of  the  later  work  and  gives  more 
opportunity  to  conveniently  handle  the  public  traffic  gen- 
erally to  be  provided  for  over  a  road,  but  also  allows  more 
careful  construction  and  better  results  in  the  backfill.  Only 
too  often  serious  defects  and  extra  expenses  occur  in  the 
surfacing  over  culverts  too  recently  installed  before  cover- 
ing them.  In  this  connection,  the  speaker  will  state  that 
it  is  his  practice  to  use  vitrified  clay  pipe  for  all  culverts 
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12  ins.  to  24  ins.  in  diameter  where  tlie  covering  over  them 
is  not  less  than  2  ft.  in  depth  and  concrete  boxes  or  cast 
iron  pipe  where  the  headroom  or  cover  is  less.  He  has  ex- 
perimented in  a  very  few  instances  with  corrugated  wrought 
iron  culvert  pipes,  but  is  as  yet  unconvinced  of  their  general 
desirability.  In  his  experience,  he  has  had  no  difficulty  with 
the  use  of  first-class  vitrified  clay  pipe  even  under  heavy 
fills  of,  say,  20  ft.  or  more.  Above  24  ins.,  the  speaker 
prefers  what  is  called  "double  strength"  If  clay  pipe  is  to 
be  used,  but  generally  concrete  boxes  would  be  cheaper.  Of 
course  in  the  use  of  clay  pipe,  care  must  be  exercised  in 
the  laying  and  backfilling,  especially  to  prevent  the  presence 
of  anything  like  a  stone  nearer  the  pipe  than,  say,  one  foot. 
The  speaker  has  seen  a  stone  about  the  size  of  one's  two 
fists  forced  by  the  fill  above  directly  through  the  wall  of 
an  18-in.  clay  pipe. 

The  bed  on  which  a  pipe  culvert  is  to  rest  is  a  consid- 
eration frequently  slighted.  Only  too  often  is  it  allowed  to 
be  of  improper  or  uneven  character.  This  is  of  especial 
importance  where  short  length  Joints  of  pipe  are  used.  A 
bed  of  sand  or  fine  gravel  on  which  to  lay  the  pipe  is  often 
desirable  and  advantageous.  Even  oyster  shells  or  crusher 
screenings  may  be  used.  The  speaker  had. one  case  some 
ten  years  ago  where  a  road  crossed  a  bight  of  salt  marsh  by 
a  pile  trestle  about  200  ft.  long.  It  was  proposed  to  fill  in 
the  space,  instead  of  making  the  necessary  renewal  of  the 
old  wood  work,  and  to  care  for  a  small  stream  crossing  the 
road  through  the  marsh  by  means  of  a  double  line  of  30-in. 
cast  iron  pipe.  The  surface  of  the  marsh  was  at  about 
mean  high  tide  and  the  marsh  mud  of  unknown  depth. 
Therefore,  along  the  slight  stream  depression  through  the 
marsh,  the  speaker  laid  a  bed  of  oyster  shells — the  cheap- 
est available  mineral  material — about  10  ft.  longer  than 
the  pipe  and  about  12  ft.  in  width.  The  shells  were  dumped 
from  carts  through  the  floor  of  the  old  bridge  and  spread 
out  as  necessary  to  probably  an  average  depth  of  2  ft. 
and  with  their  upper  surface  level  and  Just  above  high  tide. 
The  pipe  was  then  laid  on  the  center  of  this  bed  and  the 
filling  over  them  placed.  The  results  have  been  entirely 
satisfactory. 

Especial  attention  to  drainage  is  necessary  in  Maryland 
work  owing  to  both  the  prevalence  of  loamy  or  clayey  soils 
and  to  the    'open"  character  of  the  winters.     A  great  deal 
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of  "French  drain"  is  used.  The  piPe  iB  vitrified  clay  and 
generally  4  ins.,  though  sometimes  6  ins.,  in  diameter,  with 
bell  and  spigot  joints.  Stone,  gravel  or  shells  may  be  used 
for  backfilling  with  apparently  equal  results.  We  think  it 
preferable  to  install  the  underdrain  just  ahead  of  the  sur- 
facing work  in  most  cases. 

Practically  all  pipe  ends  should  be  protected  by  masonry 
head  walls  as  a  matter  of  protection  and  economy,  to  say 
nothing  of  appearance.  Generally  our  masonry  is  concrete 
on  designs  made  in  our  own  office.  Flat  slabs  or  girders, 
reinforced  when  necessary  by  twisted  or  corrugated  steel 
rods,  are  usually  sufficient.  Occasionally,  special  circum- 
stances warrant  an  unusual  design.  In  such  a  case,  bidders 
are  given  the  opportunity  to  submit  their  offers  with  their 
own  designs.  These  latter  are  checked  by  our  office  and 
the  comparison  made  between  the  offer  and  the  office  plans 
and  estimates  so  that  a  decision  may  be  had. 

Of  course,  the  key  to  successful  bridge  work  is  in  a 
proper  foundation  and  this  is  a  subject  by  itself.  Not  much 
more  can  be  said  here  than  that  almost  all  kinds  of  foun- 
dations have  their  pdace  and  the  real  problem  in  each  case 
is  one  of  proper  selection. 

Preliminary  to  the  placing  of  the  surfacing  comes  the 
preparation  of  the  roadway  for  it,  or  what  is  generally 
known  as  "subgrading."  The  speaker  considers  the  matter 
of  a  proper  subgrade  one  of  the  most  important  of  all  con- 
struction problems  and  regrets  to  be  obliged  to  state  that 
it  seems  to  be  one  too  often  neglected.  In  his  judgment, 
more  failures  in  the  surfacing  have  had  their  rise  in  de- 
fects of  the  subgrade  than  in  any  other  source.  In  fact, 
the  importance  of  a  proper  subgrade  can  hardly  be  over- 
estimated. A  proper  subgrade  should  be  firm,  eVen  and  as 
little  susceptible  to  damage  by  water  as  possible.  Gravel, 
preferably  sandy  or  with  no  excess  of  clay,  gives  an  ideal 
subgrade  when  properly  shaped  and  rolled.  Clean  sand  will 
furnish  a  most  satisfactory  one,  though  it  may  bring  about 
some  waste  surfacing  material.  In  many  localities,  neither 
sand  nor  gravel  is  available.  Crusher  screenings  may  be 
substituted  with  very  satisfactory  results.  Some  clays  will 
make  a  very  good  subgrade,  if  not  so  wet  as  to  be  muddy 
or  rubbery,  nor  so  dry  as  to  be  dusty,  provided  the  sur- 
facing and  underdrainage  are  so  installed  as  to  keep  the 
clay  in  good  condition.      Other  clays  cannot   be   handled 
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thus.  The  speaker  has  secured  satisfactory  results  in  some 
instances  by  the  use  of  a  layer  of  gravel,  sand  or  screenings 
3  ins.  to  6  ins.  thick  immediately  below  the  surfacing. 
Also,  rolling  a  layer  of  stone  into  the  subgrade  after  shap- 
ing it  but  before  applying  the  first  course  of  the  regular 
surfacing,  frequently  relieves  the  defects  in  the  subgrade. 
Another  way  is  to  prepare  the  subgrade  by  shaping  and 
rolling  as  usual  and  then  applying  a  first  course  of  the 
macadam  of  special  composition.  That  is,  instead  of  using 
for  this  course,  one  size  of  stone,  to  mix  with  the  ordinary 
No.  1  stone,  say  50  per  cent,  of  sand  or- screenings  (for  in- 
stance by  running  the  screenings  and  No.  1  together  from 
the  screen).  Then  spread  this  mixture  on  the  prepared  sub- 
grade,  harrow  it,  and  then  roll.  This  has  proved  a  very 
satisfactory  solution  in  many  cases  where  otherwise  the 
failure  of  ordinary  8-in.  macadam  was  almost  certain. 
Probably  the  fine  material  in  the  No.  1  stone  prevented  the 
coming  up  of  the  subgrade  material  into  the  macadam  and 
thus  its  destruction  in  freezing  and  thawing  wet  weather. 

In  passing,  the  speaker  wishes  to  state  that  he  considers 
that  this  matter  of  subgrade  is  only  too  often  neglected  in 
city  work  where  a  concrete  base  is  to  be  used  under  the 
surfacing  proper.  In  many  cases  too  much  dependence  is 
apparently  placed  on  this  concrete  base  and  even  unneces- 
sary expense  is  had  for  such  concrete  when  by  proper  atten- 
tion to  the  subgrade  beneath  it,  not  only  better  results,  but 
also  much  saving  in  cost,  might  be  secured. 

In  the  reconstruction  of  old  roads,  it  frequently  happens 
that  but  slight  changes  of  grade  are  desirable.  Many  of 
these  old  roads,  such  as  the  "pikes"  have  been  "stoned"  in 
the  past  and  so  massively,  but  withal  so  crudely,  that  they 
now  present  to  travel  surfaces  that  are  solid  beds  of  stone 
(mostly  large)  whose  unevenness  and  roughness  furnish  the 
main,  if  not  the  only,  reason  for  their  treatment.  Many  of 
the  audience  will  recognize  readily  a  statement  from  the 
speaker  to  the  effect  that  those  familiar  with  such  an  old 
road  are  hostile  to  any  idea  of  digging  into  or  removing 
the  old  roadbed,  if  only  for  the  purpose  of  breaking  up 
the  large  stone.  Nevertheless  such  a  procedure  is  often  the 
economical  thing.  If  it  cannot  be  done  for  any  reason  and 
the  old  stone  bed  must  be  allowed  to  remain,  then  the 
grades  for  the  finished  surface  must  be  properly  adjusted 
BO  as  to  provide  at  least  a  minimum  thickness  of  new  sur- 
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facing  on  top  of  the  high  points  of  the  old  stone.  And 
this  minimum  cannot  successfully  be  less  than  4  ins.  in 
the  case  of  water  bound  macadam.  With  proper  care  In 
bituminous  work  It  can  probably  be  reduced  to  2  ins.  and 
possibly  in  some  cases  to  even  less. 

Further,  in  such  work  on  an  old  road,  the  depressions 
to  be  removed  present  a  problem.  It  will  not  do  to  fill 
them  with  an  absorbent  material  like  ciay  or  loam,  and 
filling  them  with  surfacing  stone  may  be  necessary  even 
if  expensive.  Frequently,  however,  a  cheaper  roadside 
stone  of  inferior  quality  will  answer.  The  same  remarks 
apply  to  thin  layers  of  material  to  come  between  the  old 
roadbed  and  the  bottom  of  the  new  surfacing. 

In  what  may  seem  perhaps  to  have  been  a  rather  cursory 
way,  the  speaker  has  at  last  reached  the  problems  of  sur- 
facing. And  here  perhaps  a  breath  should  be  taken  in  view 
of  the  vast  outlook. 

Are  there  anything  but  "problems"  in  the  subject  of 
surfacing?  And  what  a  wide  field  of  them,  a  field  yearly 
becoming  wider  and  more  diversified,  thanks  to  the  activity 
of  the  proverbial  American  ingenuity,  offers  itself!  To  dis- 
cuss, or  even  to  review,  a  list  of  all  the  problems  in  this 
field,  would  be  beyond  the  bounds  of  the  present  conditions, 
so  the  speaker  will,  in  closing,  merely  mention  a  few  salient 
points  under  the  various  kinds  of  surfacing  on  which  he 
has  convictions,  or  to  which  he  feels  it  might  be  proper  to 
direct  your  attention. 

With  sand-clay  surfaces,  it  is  important  to  get  an  inti- 
mate, even,  and  properly  proportioned  mixture  of  the  sand 
and  clay.  With  unscreened  gravel  surfaces,  it  is  necessary 
that  the  gravel  be  free  from  stones  larger  than,  say,  a  goose 
egg,  and  from  an  excess  of  fine  material,  i.  e.,  either  sand 
or  clay.  It  must  have,  however,  sufficient  "fines"  to  fill  the 
voids  of  the  gravel  stones,  and  preferably  these  fines  should 
be  of  a  highly  cementitious  character.  If  too  weak  in 
cementing  qualities  naturally,  then  something  such  as  pitch, 
must  be  added  to  make  up  for  the  lack  of  bond  among  the 
round  gravel  stones  and  thus  to  remedy  their  tendency 
toward  displacement  under  traffic,  especially  in  very  wet  or 
very  dry  weather. 

With  screened  gravel  surfaces,  when  the  correction  of  the 
sizing  is  had  by  the  screens,  the  same  remarks  then  apply. 
In    some    cases,    screened    gravel    may    be    satisfactorily 
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"bound"  with  limestone  screenings.  With  marl  surfacing 
the  problem  is  to  secure  the  necessary  uniformity  of  the 
material  and  then  to  properly  compact  it  in  place.  Plenti- 
ful watering  and  rolling  is  Important. 

With  broken  stone  macadam,  in  the  experience  of  the 
speaker,  the  most  necessary,  and  at  the  same  time,  the 
most  difficult  thing  to  obtain  is  apparently  the  proper  com- 
paction or  interlocking  of  the  broken  stone.  Almost  always 
the  rolling  of  the  difiTerent  courses  is  less  than  it  should 
be  for  the  best  results,  and  the  deficiencies  in  rolling  are 
attempted  to  be  made  up  for  by  using  the  screenings  too 
soon  and  too  profusely.  Another  problem  is  the  securing 
of  the  utmost  degree  of  uniformity  in  the  macadam  layer 
as  to  thickness,  evenness  and  homogeneity — no  irregular 
depths  of  stone,  no  irregular  thickness  of  courses,  no  pock- 
ets of  material  which  varies  greatly  in  size,  etc. 

And  with  all  these  surfaces  just  mentioned,  the  speaker, 
at  the  risk  of  repeating,  must  again  call  attention  to  the 
problem  of  getting  proper  rolling  or  compaction. 

With  bituminous  surfaces,  the  main  problem  is  perhaps 
again  the  securing  of  uniformity;  practically  all  defects 
may  be  traced  to  the  lack  of  it.  The  use  of  mechanical  ap- 
pliances of  course  always  helps  in  securing  regularity  and 
homogeneity  and  generally  tends  to  economy  as  well.  Their 
desirability  is  beyond  question. 

With  pavements  of  various  kinds,  perhaps  a  generai  state- 
ment might  be  made  that  one  important  problem  is  to  get 
them  as  dense  as  possible,  that  is,  with  sheet  pavements, 
such  as  asphalt,  bitulithic,  concrete,  etc.,  the  mineral  por- 
tion must  be  so  proportioned  that  the  voids  will  be  at  a 
minimum  and  the  cement  must  then  fill  the  voids.  The 
other  necessities  of  homogeneity,  or  uniformity  and  com- 
pactness also  apply.  With  block  pavements,  the  joints  must 
reach  a  minimum  and  then  be  properly  filled.  The  blocks 
themselves  need  uniformity  and  they  must  be  placed  evenly 
and  solidly. 

The  speaker  trusts  he  may  have  given  an  idea  of  the 
problems  to  be  encountered  in  construction,  if  not  a  solu- 
tion for  all  of  them.  In  solving  them,  one  and  all,  no 
factors  will  count  more  than  carefulness  and  experienced 
intelligence.  

PRESIDENT  PARKER:  Gentlemen,  it  was  suggested 
to  me  by  a  member  of  the  directors  of  this  association  that 
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I  should  stir  up  something  which  wouJd  create  dissension 
among  the  members  of  this  body,  so  that  the  discussion 
would  have  life  in  it.  Tou  all  recognize  that  my  duty  is  to 
maintain  order  and  not  to  arouse  a  disturbance,  but  I  shall 
welcome  any  suggestion  from  any  gentleman  present,  so  I 
hope  you  will  let  yourselves  out,  if  you  have  any  inclina- 
tion to  do  it. 

The  next  paper  in  the  discussion  is  to  be  given  by  Mr. 
R.  A.  Meeker.  It  is  said  that  but  a  few  good  things  come 
out  of  New  Jersey,  but  there  are  still  some  good  ones  there, 
notwithstanding  that  Mr.  Meeker  is  here.  He  is  known  to 
most  of  you  and  is  a  veteran  in  the  art  of  building  roads. 
Mr.  Meeker.     (Applause.) 

MR.  MEEKER,  (State  Supervisor  of  Roads  of  New  Jer- 
sey) :  The  first  thing  to  be  done,  even  before  grading 
is  commenced,  is  to  drive  slope  and  toe  stakes  mark- 
ing the  outer  limits  of  the  cut  or  fill.  This  very 
important  task  is  often  neglected  in  the  early  stages  of  the 
work,  and  as  a  result  the  contractor  is  subjected  to  many 
annoyances  and  expensive  delays.  If  the  cut  is  commenced 
at  the  extreme  edge  of  the  slope  at  the  top  It  is  much 
easier  to  remove  the  dirt,  and  the  objections  of  abutting 
property  owners  are  met  and  overcome  before  they  have 
time  to  reach  any  serious  proportions,  thus  saving  much 
annoyance,  time  and  money.  If  the  embankment  is  begun 
at  its  extreme  width  at  the  bottom,  the  fill  is  thoroughly 
compacted  by  the  wheels  of  the  wagons  and  it  will  with- 
stand the  action  of  water  much  better.  How  often  have 
we  seen  yards  and  yards  of  dirt  washed  out  on  to  the 
adjoining  flats  after  a  rain!  This  means  a  loss  to  the 
contractor  and  damage  to  the  work,  both  of  which  may 
be  avoided  if  the  outer  limits  of  the  slopes  of  the  embank- 
ment are  carefully  marked  and  the  work  begun  at  these 
lines. 

Stumps  should  never  be  left  in  an  embankment,  as  Major 
Crosby  truly  says,  but  in  low,  swampy  ground  where  they 
are  constantly  under  water,  stumps  form  a  good  base  for 
the  fill. 

I  most  heartily  second  Major  Crosby's  statement  that 
all  underground  structures  should  be  started  as  early  as 
practicable  and  the  fljls  over  them  made  and  allowed  as 
much  time  as  possible  to  settle  before  the  pavement  is 
laid.  We  have  all  seen,  over  new  culverts,  humps  which  in 
time  change  to  hollows  spoiling  what  is  otherwise  a  good 
road. 
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With  us  the  vitrified  clay  pipe  culvert  has  almost  entirely 
given  way  to  the  concrete  culvert  because  the  latter  is 
stronger  and  more  durable.  Our  experience  with  corru- 
gated wrought  iron  pipe  agrees  with  that  of  Major  Crosby. 

Drainage  requires  great  attention  everywhere  in  New 
Jersey  because  even  in  sandy  soU  we  find  occasional  clay 
pockets  that  must  be  drained  in  order  to  draw  the  water 
from  the  soil  as  quickly  as  possible.  We  use  unglazed, 
porous  tile,  4  ins.  or  6  ins.  in  diameter,  with  open  Joints, 
and  backfill  with  some  pervious  material  such  as  cinders, 
gravel,  crushed  stone  or  oyster  shells  when  we  can  get 
them.  By  this  means  our  underdrains  work  throughout 
every  inch  of  their  length.  Underdrains  should  be  installed 
as  soon  as  the  rough  grading  is  done,  or  much  time  and 
money  will  be  wasted.  If  the  subgrade  is  thoroughly  under- 
drained  no  other  preparation  is  required  except  in  very 
sandy  soil,  where  we  sometimes  use  a  layer  of  slabs,  2%-in. 
stone  or  brickbats,  our  aim  being  to  use  material  of  as 
nearly  uniform  size  as  possible.  In  very  wet  soil  we  some- 
times use  telford,  our  whole  aim  in  every  case  being  to 
secure  a  thoroughly  drained  earth  foundation  for  our  pave- 
ment, for,  as  Major  Crosby  says,  even  concrete  is  valueless 
on  a  wet  foundation.  It  makes  no  difference  whether 
your  surface  consists  of  granite  blocks,  bricks  or  crushed 
stone,  it  will  give  way  if  the  soil  beneath  it  is  not  well 
drained. 

The  breaking  up  of  an  old  stone  road  is  one  of  the  pieces 
of  work  that  provokes  more  hostile  criticism  in  the  neigh- 
borhood than  anything  a  road  builder  can  do,  but  it  must 
be  done  if  we  wish  to  obtain  good  results,  for  even  two 
inches  of  sheet  asphalt  will  disintegrate  if  laid  On  Belgian 
block,  and  more  quickly  still  if  Jaid  over  an  old  flag  cross- 
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the  level  as  It  can  up  the  hill.  If  the  driver  has  to  throw 
off  half  of  his  load  after  traveling  two-thirds  of  his  way, 
and  then,  after  reaching  his  destination,  must  return  and 
pick  it  up,  much  of  the  value  of  the  improvement  is  lost. 
Therefore,  we  should  say,  if  you  don't  do  anything  else, 
grade,  cut  down  the  hills  and  fill  up  the  hollows.  This 
maxim  is  so  old  that  it  is  new.  Nearly  2,700  years  ago 
Isaiah  said,  "Every  valley  shall  be  exalted  and  every  moun- 
tain and  hill  brought  Jow,  and  the  crooked  shall  be  made 
straight  and  the  rough  places  plain."  Who  today  can  give 
a  better  description  of  an  ideal  improved  road? 

After  the  road  is  graded  and  drained  the  surfacing  must 
be  applied.  What  this  shall  be  depends  upon  the  class  of 
traffic  and  upon  the  material  that  can  be  most  cheaply 
obtained.  In  New  Jersey  trap  rock  is  the  hardest  and 
toughest  stone  that  we  have  and  is  adapted  to  heavy 
travel.  Dolomite  ranks  next  in  the  scale  of  hardness  and 
is  excellent  for  lighter  travel,  but  both  become  dusty  in  dry 
weather;  hence  bituminous  binders  have  been  used.  When 
the  bitumen  has  been  mixed  with  the  stone  before  it  is 
placed  on  the  road  the  results,  thus  far,  have  been  good. 
But  when  it  has  been  applied  to  the  material  after  it  is  de- 
posited on  the  road,  the  results  have  been  lacking  in  uni- 
formity. We  supposed  at  first  that  this  was  due  to  an  uneven 
distribution  of  the  liquid,  but  later  investigations  have 
shown  us  that  the  failure  was  due  to  a  lack  of  homo- 
geneity in  the  stone  surface.  Where  the  percentage  of 
voids  was  low  the  bitumen  remained  on  or  near  the  sur- 
face; where  the  structure  was  more  open  the  bitumen 
almost  dfsappeared,  yet  upon  analysis  each  section  showed 
the  same  quantity  of  bitumen  in  a  1-ft.  slab  three  inches 
thick.  From  this  we  deduce  that  it  is  necessary  to  bring 
the  road  surface  to  a  uniform  density  if  we  wish  to  obtain 
good  results.  My  friend,  Charles  Ross,  attains  this  end  by 
grouting  with  Portland  cement,  and  his  roads  speak  for 
themselves.  President  Parker  lets  the  travel  thoroughly 
consolidate  the  roads  in  his  commonwealth  before  he  ap- 
plies the  bitumen.  Thus  the  practice  of  both  of  these  ex- 
perts agrees  with  the  findings  of  our  tests.  We,  there- 
fore, must  return  to  our  former  practice  of  thoroughly 
rolling  and  puddling  our  roads  before  we  apply  any  bitumen 
to  their  surface  if  we  would  obtain  satisfactory  results 
from  surface  application. 
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In  the  southern  portion  of  our  state  we  have  deposits  of 
clay  gravel  that  make  the  very  finest  surface  to  drive  over 
for  nine  months  in  the  year,  but  which  soften  in  the  spring. 
These  roads  are  admirably  adapted  to  automobile  traffic, 
but  give  way  under  heavy  loads.  Considering,  however, 
that  their  cost  is  from  one-third  to  one-fourth  that  of  stone 
roads,  they  will  be  used  for  years  to  come  in  the  less 
densely  settled  sections  of  New  Jersey. 

In  brief,  alignment,  gradei  drainage  and  pavement  must 
be  carefully  studied  for  each  road  before  one  stroke  of 
actual  work  is  done,  for  if  you  have  not  determined  exactly 
what  you  are  going  to  do  on  every  rod  of  road  you  will 
receive  more  advice  and  instruction  on  what  to  do  and  what 
not  to  do  than  upon  any  other  class  of  public  work,  and 
should  you  perchance  make  one  mistake  in  either  design  or 
execution,  your  shortcomings  will  be  heralded  from  end 
to  end  of  the  community.     (Applause.) 

PRESIDENT  PARKER:  The  last  of  the  set  speeches 
for  the  afternoon  will  be  by  Mr.  Charles  Ross,  Street  Com- 
missioner of  Newton,  Mass.  Mr.  Ross,  whether  he  deserves  ' 
it  or  not,  has  the  reputation  of  being  the  best  street  super- 
intendent in  New  England.  I  will  not  tell  you  what  I  think 
of  it.  It  he  does  not  make  good  this  afternoon  it  is  up  to 
him.      (Laughter.) 

'  MR.  ROSS:  In  addressing  you  this  afternoon,  gentle- 
men, I  will  address  you  as  brother  road  builders  and  not 
as  brother  highwaymen. 

The  first  thing  I  want  to  speak  about  is  the  location  of 
the  road.  That  is  something  that  should  be  carefuUy 
studied  and  is  the  first  principle  to  be  taken  into  account. 
We  have  all  seen  roads  located  over  one  very  sharp  grade, 
but  where  you  might  travel  for  miles  and  not  encounter 
another  except  in  one  or  two  places.  In  many  cases  it 
would  have  been  as  easy  to  go  around  as  to  go  over,  and 
the  work  of  teams  is  limited  to  the  amount  which  can  be 
hauled  on  the  one  or  two  heavy  grades.  A  road  built  with 
grades  of  not  more  than  four  or  five  per  cent,  is  much 
easier  for  traffic.  I  still  love  a  horse,  although  the  auto- 
mobile is  faster,  and  I  think  we  still  have  to  built  roads  for 
horses. 

In  building  a  road  the  first  thing  which  should  be 
studied,  as  has  been  told  you  before,  is  the  question  of 
drainage.     That  Is  the  principal  thing.     I  think  Mr.  Lyon 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

said  this  morning  that  he  would  rather  have  a  good  dirt 
road  on  a  well  drained  foundation  than  to  have  a  macadam 
road  on  a  poorly  drained  foundation.  There  is  nothing  like 
taking  care  of  the  water,  and  it  is  a  very  easy  matter  to 
put  In  drains. 

Our  city  is  five  miles  from  Boston  and  we  have  175 
miles  of  street.  The  surface  water  is  taken  into  the  natural 
water  courses  by  way  of  drains  and  catch-basins.  I  should 
advise  that,  as  far  as  possible,  all  sewer,  gas  and  water 
pipes  be  laid,  and  aJl  connections  be  made  before  the  street 
is  surfaced.  This  would  obviate  the  necessity  of  opening 
the  street  for  every  pipe  connection  made.  The  surfaces  of 
many  of  the  streets  have  been  ruined  by  the  continuous 
openings  made  by  the  different  corporations  for  laying 
conduits,  water,  sewer  and  gas  pipcis  and  telephone  wires. 
Each  corporation  promises  to  resurface  the  street  and  leave 
it  as  good  as  before,  but  we  know  that  this  is  impossible. 

I  recommend  that  corporations  obtaining  locations  should 
not  be  allowed  to  replace  the  surface  of  the  street.  They 
could  backfill  up  to  within  six  or  eight  inches  of  the  sur- 
face and  be  required  to  bear  the  expense  of  having  the 
street  surface  relaid  by  the  city.  In  this  way  you  can  main- 
tain good  surfaces  on  your  streets;  otherwise  it  will  be 
impossible  to  do  so. 

Now  as  to  the  difTerent  kinds  of  material  that  we  can 
use  for  street  surfaces:  The  conditions  should  be  changed 
for  the  suburban  city.  I  do  not  think  I  shall  touch  on  wood 
block  or  any  other  kind  of  permanent  paving,  as  we  have 
very  little  in  our  city.  What  we  have  is  almost  wholly 
macadam  surfaces,  treated  with  the  different  bituminous 
preparations.  The  old  fashioned  water  bound  macadam 
was  formerly  considered  one  of  the  best  streets  that  could 
be  built,  but  in  the  last  five  or  six  years  conditions  have 
changed.  We  now  have  the  automobile  to  contend  with, 
and  from  six  months'  to  a  year's  automobile  travel  will 
destroy  the  best  water  bound  macadam  road.  Using  any 
of  the  bituminous  methods  on  the  market  the  expense  of 
putting  on  the  surface  would  be  but  a  few  cents  per  square 
yard  more  than  it  would  be  to  put  on  the  old  water  bound 
surface. 

In  building  the  state  highways  across  the  country  it  is 
almost  impossible  to  get  water.  Tou  have  to  set  up  an 
engine  and  pump  to  obtain  water  for  the  macadam.    Tou 
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have  to  roll  it  thoroughly  to  make  a  good  water  bound 
street,  and  after  it  is  built  you  put  on  the  2-in.  stone,  and 
then  the  oil  or  the  Tarvia,  or  any  of  the  bituminous  prepa- 
rations, about  three-quarters  of  a  gallon  to  the  square 
yard.  You  can  put  on  a  preparation,  and  it  penetrates 
and  does  not  fill  the  voids,  but  coats  every  stone.  Then  you 
put  on  the  stone  screenings,  three-quarter  inch  in  size,  roU 
it  again,  then  apply  a  second  coat  of  the  bituminous  mix- 
ture, say  one-quarter  of  a  gallon  to  the  square  yard,  for 
a  finishing  coat. 

You  have  a  surface  that  is  waterproof.  If  the  street  sur- 
face is  kept  clean  you  can  cross  the  street  at  any  point, 
thus  doing  away  with  the  necessity  of  crossings.  The 
streets  should  be  swept  as  often  as  necessary.  In  some 
sections  of  the  city  section  men  are  employed  gathering 
up  the  refuse;  in  other  places  horse  sweepers  are  used.  I 
think  the  surface  of  a  street  properly  cared  for  will  last 
much  longer  if  kept  clean. 

By  paying  careful  attention  to  these  things  the  road  is 
kept  in  order  and  lasts  much  longer.  Fill  all  the  little 
depressions  as  fast  as  they  appear  on  the  surface  ot  cne 
road.  Any  road  in  time  will  show  breaks  in  the  surface  in 
places.  If  the  spot  is  leveled  the  danger  is  removed,  but  if 
it  is  not  leveled  and  an  automobile  comes  along  at  a  high 
rate  of  speed  and  strikes  the  depression,  the  automobile 
gets  a  jolt  and  it  is  surprising  what  damage  this  causes 
to  the  road,  besides  being  dangerous  to  the  occupant  of  the 
automobile. 

In  patching  streets  we  take  a  preparation  of  Tarvia, 
Texas  asphalt  or  a  heavy  asphaltic  oil,  about  65  per  cent., 
and  mix  it  with  a  fine  materi&l,  either  crushed  stone  or 
screened  gravel,  about  %-in.  in  size,  putting  in  one  gallon 
of  the  mixture  to  a  cubic  foot  of  sand  or  coarse  screened 
gravel.  The  stone,  sand  or  gravel  should  be  heated  before 
the  mixture  is  applied.  By  filling  the  depressions  on  a 
rainy  day  the  bad  places  are  easily  located,  and  the  mixture 
applied.  We  have  patched  many  miles  of  streets  in  this 
way.  This  constant  care  of  your  roads,  keeping  them 
clean  and  patching  them  is  what  you  will  find  most  needed. 

Regarding  the  building  of  state  roads,  I  know  Mr.  Parker 
has  been  on  the  State  Highway  Commission  and  that  he  will 
agree  with  me.  If  you  strike  a  curve  and  try  to  turn  out 
on  a  state  road  15  or  18  feet  wide,  with  a  macadam  sur- 
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face  covered  with  any  of  these  bituminous  materials,  es- 
pecially down  on  the  Cap.e,  where  it  is  all  sand»  your  wheel 
gets  off  the  hard  surface  and  into  the  sandi  and  you 
are  headed  for  a  board  fence  or  a  telegraph  pole.  This  ia 
often  the  cause  of  accidents.  Every  road  should  be  broad 
enough  to  permit  a  team  to  turn  out  without  danger  of 
dropping  into  the  sand  at  the  side  of  the  roadway.  A  little 
careful  study  of  the  necessity  for  making  the  surface  a 
litUe  wider  in  the  beginning  is  something  that  will  cost 
a  little  more  at  the  start,  but  that  will  pay  in  the  end. 

It  is  advisable  for  us  to  get  some  idea  of  the  number  of 
miles  of  road  we  can  build  with  the  money  we  are  to  get. 
The  state  should  not  get  an  extravagant  idea  that  it  costs 
$10,000  or  $15,000  a  mile  to  build  roads.  It  does  not.  In 
our  Berkshire  hills  you  strike  the  hardest  kind  of  digging. 
Down  on  Cape  Cod,  however,  you  can  make  an  elegant  sand 
road,  as  Mr.  Parker  told  you  the  other  day,  at  less  than 
one-half  the  expense.  So  it  is  impossible  to  have  a  hard 
and  fast  rule  as  to  what  shall  constitute  your  road  in  every 
instance.  That  is  where  these  discussions,  conventions  and 
conferences  of  road  builders  are  useful  to  us,  in  bringing 
out  points  that  will  be  of  behefit  to  the  whole  country.  I 
will  not  take  any  further  time  now,  but  if  any  of  you  wish 
to  ask  me  any  questions  I  shall  be  glad  to  answer  them 
if  I  can. 

MATTHEW  McBVOY  (County  Superintendent,  Tates 
County,  N.  T. ) :  I  would  like  to  ask  the  thickness  of  your 
macadam  when  completed. 

MR.  ROSS:  That  varies  very  much.  It  depends  on  what 
kind  of  a  foundation  we  have  underneath.  If  we  have  a 
soft  foundation,  that  is  a  yielding  one,  we  would  probably 
put  on  from  six  to  eight  inches  of  stone.  With  a  good, 
hard  gravel,  three  inches  is  Just  as  good  as  more,  and 
some  of  our  best  streets  have  traffic  of  ten  or  twelve  tons 
going  over  them  in  loads  every  day  with  only  three  inches 
of  macadam  on  the  road. 

MR.  McEVOT:     Do  you  use  field  stone  in  any  instance? 

MR.  ROSS:  Yes,  sir.  I  think  the  day  has  gone  by  when 
we  must  have  trap  rock  only.  Now  we  use  almost  any 
stone  that  is  available.  I  do  not  say  that  we  prefer  it  to 
trap  rock,  but  we  have  in  our  city  both  trap  rock  and  a 
soft  conglomerate  stone,  a  very  soft  stone.  We  have  a 
natural  water  washed  gravel,  full  of  cobbles  from  the  size 
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of.  your  head  down  to  the  size  of  a  hen's  egg.  Since  we 
have  adopted  the  use  of  bituminous  materials  we  find  they 
adhere  to  the  soft  stone  as  well  as  to  hard  stone,  and  that 
the  wear  comes  on  the  bituminous  material  and  not  on  the 
stone,  so  that  it  is  not  necessary  to  use  trap  rock.  You 
can  use  any  stone,  granite,  cobblestone,  limestone  or  any 
kind  of  stone  if  you  use  bituminous  materials  with  them. 
We  take  the  gravel  right  from  the  gravel  bank,  and  run  it 
through  the  crusher.  We  have  a  portable  crusher  for  this 
purpose,  size  12  by  20,  which  crushes  and  screens  the  ma- 
terial into  four  difTerent  sizes.  This  is  the  cheapest  way 
to  obtain  the  screened  material.  The  stone  is  not  more 
than  two  inches  in  size.  In  building,  we  put  on  the  2-in. 
stone,  then  the  1^-in.  stone,  and  then  the  bituminous 
material  on  top,  at  the  rate  of  about  three-quarters  of  a 
gallon  to  the  square  yard — not  over  a  gallon.  If  you  put 
on  too  much  your  road  will  be  wavy.  We  use  a  light 
coating,  one-eighth  of  a  gallon  to  the  square  yard,  and  the 
fine  screened  stone  or  gravel  for  a  top  coat.  This  should 
not  be  over  one-quarter  of  an  inch  in  thickness,  and  does 
not  cost  more  than  the  usual  water  bound  macadam. 

MR.  O'BRIEN:  Tou  spoke,  Mr.  Ross,  about  patching, 
and  said  that  you  preferred  to  have  it  done  in  wet  weather. 
Will  it  adhere  in  wet  weather  as  in  dry  weather? 

MR.  ROSS:  Tes,  sir;  the  tar,  or  any  of  these  bitumi- 
nous materials,  is  mixed  at  the  pit  and  a  store  pile  kept 
there,  and  we  take  that  material  in  rainy  weather  and 
throw  it  right  into  the  water  in  these  small  pools.  It  ad- 
heres as  soon  as  the  water  dries  out  and  adheres  readily 
to  the  foundation. 

G.  HENRY  ROBERTS  (Superintendent  of  Public  Works, 
Elmlra,  N.  Y. ) :  I  am  following  the  same  plan  with  regard 
to  filling  depressions.  The  Chemung  river  flows  through 
our  city,  and  I  have  a  number  of  macadam  roads  made  with 
broken  stone  provided  by  the  inmates  of  the  jail.  In  our 
river,  however,  I  could  set  up  a  screen  *like  a  coal  screen, 
screen  oft  the  rough  stones  and  get  little  stones  about  the 
size  of  a  pea,  and  from  that  up  to  the  size  of  a  hickory  nut 
or  even  to  walnut  size.  Now,  putting  this  material  on  the 
road  and  rolling  it,  it  will  not  look  as  firm  as  other  kinds 
of  gravel.  From  your  talk  I  expect  that  I  could  mac- 
adamize the  road  by  using  the  larger  material  and  then 
putting  on  screenings  for  the  small  material.  Am  I  right 
In  thinking  that  I  can  do  that? 
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MR.  ROSS:     You  are  right 

MR.  ROBERTS:  If  this  plan  would  work  it  would  be 
much  cheaper  for  our  city. 

BffR.  ROSS:  Tou  do  not  need  to  run  the  gravel  through  a 
crusher  unless  you  want  to  get  it  below  two  inches  in  size. 
We  screen  a  lot  of  it  by  hand.  We  have  from  150  to  200 
yards  of  material  piled  up  that  way  in  a  yard.  We  have 
tar  and  asphaltic  oil  and  we  mix  it  in  this  way:  We  have 
a  two-horse  load  of  sand,  which  is  about  52  cubic  feet, 
and  we  use  a  barrel  of  oil  with  that  amount  of  sand,  which 
makes  about  a  gallon  to  every  cubic  foot  of  sand.  The 
sand  is  heated  on  sand  heaters  built  for  the  purpose.  When 
the  sand  is  hot  the  oil  is  mixed  with  it.  It  is  not  neces- 
sary to  mix  it  by  hand;  it  can  be  run  through  a  revolving 
mixer.  We  heat  the  sand  and  pour  the  oil  on  it  and  then 
dump  it  into  a  mixer,  and  then  put  it  in  the  store  pile  ready 
for  use.  It  does  not  deteriorate  if  it  is  mixed  in  the  fail  or 
during  the  winter. 

MR.  ROBERTS:  I  have  been  interested  in  hearing  this 
talk  about  the  streets,  and  it  has  been  a  new  thing  in  the 
city  of  Elmira.  We  have  one  street  that  is  called  a  gravel 
street.  They  were  building  an  expensive  dike  in  the  city 
and  had  to  draw  heavy  loads  over  this  street.  Before  they 
drew  them  I  filled  the  depressions  in  the  road  with  gravel 
and  rolled  it  down.  It  has  had  a  coating  of  oil,  and  it  has 
passed  through  all  of  the  rainy  weather  and  the  heavy 
traffic  and  it  is  one  of  the  best  streets  in  the  city  today. 

We  have  another  street  that  is  practically  a  clay  street. 
Next  year  I  expect  to  put  it  in  shape  and  roll  it.  It  is  what 
you  might  call  a  clay  road.  What  effect  would  the  oil 
have  on  such  a  street  as  that? 

MR.  ROSS:  How  much  frost  do  you  get  in  the  winter 
time? 

MR.  ROBERTS:     It  freezes  pretty  deeply. 

MR.  ROSS:  Then  I  would  use  oil  and  not  tar.  Tar  be- 
ginsl  to  heave  and  break  and  go  to  pieces  if  you  have  a 
great  deal  of  frost.  The  road  oils — ^any  of  them — ^will  be 
good  for  the  work.  They  are  all  right.  When  the  ground 
heaves  and  the  frost  is  breaking  out,  the  tar  breaks.  We 
had  a  road  in  our  city  that  was  of  Just  the  same  kind  that 
you  spoke  of  at  first — ^not  a  clay  road,  but  one  of  soft  loam 
and  gravel  mixed.  In  the  spring  we  had  from  four  to  six 
inches  of  mud  on  that  street    Two  years  ago  it  was  treated 
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with  asphaltic  oil,  about  sixty-five  per  cent.,  spread  on 
the  road  hot,  a  little  over  a  quarter  of  a  gallon  to  the  yard. 
Then  we  took  what  the  farmers  call  a  brush-harrow  made 
of  white  birches  and  drawn  by  horses  so  that  the  brooms 
did  the  sweeping  and  the  best  material  was  on  the  surface 
of  the  road.  The  oil  adhered  to  the  fine  gravel  on  the  road 
and  made  an  elegant  surface  which  has  been  there  bow 
for  nearly  three  years. 

MR.  ROBERTS:  I  use  the  road  hone,  but  in  such  a  case 
as  you  say,  I  would  not 

MR.  McEVOT:  What  is  the  cost  per  mile  of  fixing  a 
road  in  that  way,  Mr.  Ross? 

MR.  ROSS:  From  three  to  four  cents  per  square  yard. 
You  can  figure  the  expense  of  resurfacing  pretty  easily.  I 
have  been  in  the  business  about  twenty-five  years  and  have 
kept  figures  every  year.  In  our  city,  or  in  almost  any  city, 
a  good  safe  figure  is  ten  cents  for  every  inch  in  thickness 
that  you  put  on.  Two  inches  of  stone  will  cost  twenty 
cents;  six  inches  will  cost  sixty  cents.  This  includes  spik- 
ing up  the  roadbed  and  resurfacing.  This  figure  makes  a 
good,  safe  figure  for  an  approximate  estimate  to  work  on. 
If  you  take  a  square  yard  and  put  a  coating  two  inches  in 
thickness  on  the  surface  it  will  cost  you  twenty  cents  a 
square  yard.     That  is  my  experience. 

I  thank  you.  gentlemen.     (Applause.) 

MR.  LYON:  Mr.  President,  I  desire  to  correct  the  im- 
pression, or  rather  to  change  the  impression  that  entered 
the  mind  of  our  worthy  representative  from  the  state  of 
New  Jersey — that  I  had  made  a  statement  that  an  engineer 
is  no  good  in  the  construction  or  building  of  public  high- 
ways. Very  far  from  that  is  my  opinion.  I  did  make  a 
statement  that  from  65  to  85  per  cent,  of  the  state  high- 
ways in  the  state  of  New  York,  both  state  and  county  high- 
ways, were  on  easy  grades,  and  that  an  experienced  eye 
might  be  sufficient  to  do  all  that  was  necessary  for  proper 
alignment. 

I  did  not  say  that  it  was  not  necessary  to  have  engineers 
to  take  care  of  the  other  fifteen,  twenty-five  or  thirty-five 
per  cent. — especially  In  reducing  grades.  I  want  to  cor- 
rect that  impression  if  that  is  in  anybody's  mind. 

Another  point  is  one  that  was  advanced  this  afternoon 
by  the  gentleman  from  Maryland,  Major  Crosby.  I  trust 
the  representatives  of  New  York  towns  will  not  carry  away 


Digitized  by 


Google 


CONVEN^riON  PROCEEDINGS 

the  thought  that  because  the  commissioner  of  highways  in 
Maryland  permitted  the  use  of  tile  for  culverts,  that  we 
would  do  it  in  the  state  of  New  York.  In  the  state  of 
New  York  it  is  absolutely  taboo.     (Applause.) 

The  science  of  road  building  consists  of  getting  the  best 
results  and  the  greatest  number  of  miles  constructed  for 
the  least  money.  Now  the  question  of  drainage  is  the  all 
absorbing  problem  to  start  with.  The  gentleman  who  pre- 
ceded me  was  speaking  of  putting  in  tile  for  drainage,  and 
the  point  he  made  was  that  it  is  necessary  to  lay  the  tile 
carefully  to  grade,  and  then  fill  in  with  gravel  or  broken 
stone  or  similar  material.  I  maintain,  Mr.  President — 
and  my  old  friend  from  Canada,  Mr.  Campbell,  will  back 
that  up — that  a  tile  properly  laid  at  proper  depth,  and 
covered  with  the  very  material  taken  from  the  ditch,  will 
perform  all  the  necessary  functions.  A  tile  drain,  there- 
fore, if  put  in  an  upper  ditch,  or  both  ditches,  is  for  the 
purpose  of  intercepting  the  water  and  keeping  it  from  un- 
der the  road.  It  becomes  the  waterway  and  takes  the  wa- 
ter away.  The  water  seeks  its  level  and  it  passes  out  and 
down  to  a  lower  water  level.  It  is  taken  up  by  the  tile  and 
carried  away.  I  would  like  to  hear  from  Mr.  Buck  or 
Mr.  Blair  on  that. 

MR.  BLAIR:  There  are  one  or  two  points  that  I  want  to 
make:  First,  everything  that  Major  Crosby  said,  I  endorse. 
But  there  was  one  thing  I  would  like  to  have  him  say  that 
he  did  not  say.  In  describing  the  foundation  and  prepara- 
tion for  any  road,  if  he  had  just  added  that  that  founda- 
tion should  be  made  smooth  in  every  case,  he  would  then 
have  supplied  what  I  think  he  omitted.  As  to  the  rest  of 
his  statements  I  heartily  agree. 

Now,  one  of  the  gentlemen  who  followed  in  the  discus- 
sion made  a  statement  to  which  I  take  serious  exception. 
It  was  his  suggestion  that  the  use  of  porous  tile  added  to 
the  efficiency  of  the  drainage.  I  undertake  to  say  that  not 
a  drop  of  water  gets  through  the  pores  of  the  tile;  it  al- 
ways goes  in  through  the  ends,  whether  it  is  vitrified  or 
porous  tile,  and  if  his  tile  is  laid  right  he  will  get  the 
drainage. 

Now,  the  chief  thing  in  the  matter  of  drainage  is  that 
the  tile  be  laid  so  that  it  shall  take  oft  the  water  in  the 
quickest  possible  manner.  In  many  Instances  all  over  the 
country  I  have  seen  a  longitudinal  tile,  laid  to  grade  of 

87 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'  ASSOCIATION 

the  street,  and  the  water  drained  Inta  the  main  pipe.  And 
while  it  does  no  damage  in  a  warm  climate,  the  moisture 
will  exude  and  get  into  the  foundation  underneath  and  then 
the  heaving  action  of  the  frost  in  the  northern  climate 
win  raise  that  up. 

Now,  what  you  have  to  do  is  to  lay  your  drains  alter- 
nately from  center  to  side,  for  what  you  want  is  to  keep 
the  roadhed  dry.  When  you  do  that  no  injury  to  the  pave- 
ment will  follow. 

I  want  to  allude  a  moment  to  the  engineering  proposi- 
tion. We  need  the  engineers  and  we  need  them  hadly  in 
all  kinds  of  road  and  street  construction,  and  I  do  not  want 
the  inference  to  go  out,  even  from  an  engineer,  that  his 
services  end  with  his  plans  and  specifications.  They  should 
extend  to  the  supervision  of  the  work  itself,  and  he  should 
understand  it  from  beginning  to  end.     (Applause.) 

Now,  just  one  thought  more,  and  that  is  this:  I  think 
that  Major  Crosby  pretty  nearly  answered  all  the  questions. 

It  is  not  so  much  that  we  do  not  know  how  to  build  a 
road,  but  it  is  a  thousand  times  more  that  we  do  not  do 
it  as  we  now  know  how;  and  that  is  why  roads  of  almost 
every  character  fail  in  this  country.  From  the  King  log 
drag  even  to  bituminous  construction,  and  then  to  the 
brick  road,  they  fail  because  we  haven't  the  disposition 
and  the  determination  to  see  that  each  character  of  road 
is  built  at  its  best.  When  that  is  done,  it  matters  not 
what  character  or  plan  of  road  we  have,  whether  water 
bound  macadam  or  brick,  the  careful  construction  of  that 
road  adds  to  its  value  more  than  fifty  per  cent. 

I  know  that  if  the  ideas  of  construction  that  are  well 
known  in  this  country  are  adhered  to  in  the  matter  of  the 
construction  of  a  brick  road,  the  maintenance  proposition 
will  never  be  known  to  you,  Mr.  President.  And  the  same 
thought  applies,  to  a  certain  extent,  to  all  classes  of  roads. 
We  must  adapt  ourselves  to  local  conditions  and  usages. 

PRESIDENT  PARKER:  Mr.  Blair,  I  think  we  are  alll 
getting  pretty  interested  in  the  discussion,  and  I  would 
entertain  a  motion  for  prolonging  this  for  one  hour,  if 
there  is  no  objection  on  the  part  of  the  house,  and  the 
business  meeting  can  be  deferred  for  one  hour  beyond  the 
period  we  set,  namely,  four  o'clock. 

[It  was  moved  and  seconded  that  the  discussion  be  con- 
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tinned  for  one  hour  and  the  business  meeting  be  delayed 
for  that  time.     The  motion  was  put  and  carried.] 

PRESIDENT  PARKER:  Tou  may  proceed  now,  gentle- 
men. 

MR.  OWEN:  I  did  not  expect  to  say  anything  in  re- 
gard to  this  part  of  the  proposition,  but  I  want  to  remind 
this  gathering  that  it  is  a  national  gathering — that  we  run 
from  Maine  to  Washington  and  from  California  to  Florida, 
and  that  the  exponents  of  one  principle  in  one  section  of 
the  country  will  fail  in  utilizing  it  in  another.  I  remember 
very  well  that  Mr.  Campbell,  Mr.  McLean's  predecessor, 
made  an  address  in  which  he  laid  down  three  principles: 
first  drainage,  second  drainage  and  third  drainage.  I 
asked  him  what  he  would  do  in  Arizona  where  they  had  no 
rain  at  all.  So,  you  see,  gentlemen,  it  brings  the  matter 
to  this  very  point,  that  we  cannot  lay  down  a  fundamental 
principle  of  road  construction  for  the  whole  of  this  coun- 
try. What  is  good  in  the  state  of  New  York  and  in  Florida 
and  Alabama  may  be  a  total  failure  in  California  and  Ari- 
zona. We  should  take  a  broad  view  of  this  whole  prob- 
lem. We  can  recite  our  experiences  in  the  different  locali- 
ties, but  we  do  not  want  to  say  to  the  rest:  We  do  so  and 
so,  and  you  should  do  likewise. 

Now,  in  the  details  of  this  question  of  drainage,  I  differ 
a  little  with  Mr.  Lyon.  The  first  point  to  my  mind  in  the 
drainage  of  a  road,  is  to  get  a  grade  such  that  water  will 
run  off  from  the  surface,  and  ofT  the  subgrade,  and  you 
have  90  per  cent,  of  your  drainage  taken  care  of. 

Now  when  you  find  places  where  you  want  to  have  special 
provisions  for  drainage,  it  is  time  to  modify  the  foregoing 
principle.  These  matters  must  be  handled  according  to  the 
peculiar  conditions  of  such  cases.  There  is  no  objection  to 
tile  drainage,  as  that  is  about  as  efficacious  as  any.  With 
tile  drainage  the  water  comes  in  at  the  bottom  of  the  tile 
and  mot  at  the  top.  The  function  of  tile  drainage  is  to 
lower  the  water  table,  and  then  when  you  have  done  that, 
you  have  all  the  drainage  you  want. 

Now,  whether  you  put  stone  on  top  or  brush  on  top,  or 
filling  on  top,  is  a  matter  of  expediency.  My  practice  is  to 
put  in  a  foot  of  stone  and  a  lot  of  brush,  and  then  I  put  the 
filling  in.  It  prevents  the  tendency  of  the  pipe  to  clog.  If 
you  have  loose  stone,  the  old  fashioned  blind  drain  is  as 
good  as  any. 
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MR.  BLAIR:  Mr.  Owen,  with  that  kind  of  a  drain,  1 
want  you  to  tell  me  how  you  will  get  your  water  off,  be- 
cause you  have  already  stated,  as  is  true,  that  the  drainage 
getfi  in  at  the  bottom,  and  that  there  lies  the  volume  of 
water  that  is  passing  off? 

MR    OWEN:     Yes,  sir. 

MR.  BLAIR:  Now,  when  that  water  collects,  evaporation 
takes  place,  and  if  it  is  not  passed  off  quickly,  that  evap- 
oration will  pass  up  into  the  structure  above  the  drainage, 
and  when  it  freezes,  what  is  the  result?  I  say  that  that 
kind  of  drainage  for  a  road  is  not  worth  anything  in  a 
northern  climate. 

MR.  OWEN:     As  I  say,  I  have  built  miles  and  miles  of  it. 

MR.  BLAIR:  I  have  been  over  your  roads  and  I  have 
found  cracks  in  them. 

MR.  OWEN:  I  have  never  had  but  five  places  in  150 
miles  of  road  that  blew  up,  in  ten  years.  In  the  first  place, 
evaporation  does  not  enter  into  the  question.  You  must 
put  your  drain  below  the  frost  line,  then  if  you  find  that 
there  are  local  pockets,  you  must  take  care  of  them.  You 
may  have  capillary  attraction,  but  there  is  no  evaporation. 
Get  your  fall  outboard,  get  your  provisions  to  get  your 
water  into  your  drain,  and  you  will  have  no  trouble. 

MR.  ROGERS:  (Deputy  Highway  Commissioner  of  Mich- 
igan) :  I  would  like  to  get  straightened  out  a  little  in  re- 
gard to  the  method  of  applying  bituminous  top.  Mr.  Meek- 
er says  that  he  makes  a  water  bound  macadam,  and  tamps 
it  thoroughly  before  he  puts  on  his  bituminous  top.  Mr. 
Ross,  I  understand,  puts  his  on  No.  2  stone,  but  he  ap- 
plies no  binder. 

PRESIDENT  PARKER:  Mr.  Meeker,  will  you  explain 
your  method? 

MR.  MEEKER:  Mr.  Blair  may  have  some  kind  of  tile 
that  is  different  from  ours,  but  our  porous  tile  admits  the 
passage  of  water.  He  may  have  a  different  kind  of  porous 
tile.     But  that  is  the  way  ours  works  as  I  have  seen  It. 

Now,  in  reference  to  the  bituminous  binder.  We  had  a 
great  deal  of  trouble  in  the  early  days  through  lack  of  uni- 
formity in  the  surface,  and  to  overcome  that  we  tried  to 
make  the  material  as  homogeneous  as  possible,  and  to 
reduce  the  percentage  of  voids,  or  make  them  the  same  in 
every  portion  of  the  road.  If  you  choose  to  reduce  the  per- 
centage of  voids  with  bitumen,  well  and  good.     We  think 
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It  is  too  expensivd,  as  we  have  other  material  for  that  pur- 
pose. I  am  speaking  now  of  country  highways,  roads  lead- 
ing out  in  the  country. 

Mr.  Ross  has  a  different  condition  and  his  streets  are 
beautiful.  On  country  roads  we  cannot  go  to  that  ex- 
pense, and,  therefore,  we  do  not 'use  a  bituminous  binder  on 
two  and  a  half  inch  stone.  Tou  can  compact  your  road 
with  bitumen  if  you  want  to,  but  we  do  not  think  it  pays. 

PRESIDENT  PARKER:  Have  you  all  you  want  out  of 
Mr.  Meeker? 

MR.    ROGERS:      Yes.  sir. 

PRESIDENT  PARKER:     Now,  Mr.  Ross. 

MR.  ROSS:  I  will  try  to  answer  any  question.  I  do  not 
know  whether  the  question  has  been  made  plain  or  not. 

MR.  ROGERS:  I  understand  you  apply  the  bituminous 
binder  before  you  put  any  filler  on  the  No.  2  stone? 

MR.  ROSS:  Not  in  all  cases,  we  employ  a  mixing  method 
by  mixing  the  bituminous  matter  with  the  broken  stone. 
But  we  use  the  penetration  method  largely.  We  have  used 
both  methods. 

While  I  am  on  my  feet  I  will  say  something  about  a  point 
Mr.  Meeker  touched  upon,  and  that  is  on  the  method  of 
applying  bituminous  material.  I  know  many  people  get  the 
Idea  that  the  hard  and  the  soft  places  In  the  road  are  due 
to  unequal  mixture  of  the  preparation  that  Is  sold  to  us. 
I  think  that  Is  not  always  so.  It  may  be  so  In  some  cases, 
but  I  find  if  you  take  the  stone  and  screen  It  Into  different 
sizes,  keeping  each  layer  separate,  the  mixture,  when  ap- 
plied, win  penetrate  evenly;  If  not,  there  will  be  hard  and 
soft  places  here  and  there.  If  you  are  careful  with  your 
stone  screening,  I  do  not  think  you  will  have  that  trouble. 

Now,  there  Is  another  reason  for  many  Inequalities  In  tho 
surface  of  the  road.  The  average  road  builder  formerly 
took  a  two-horse  load  of  gravel  or  stone,  dumped  It  down 
and  then  took  shovels  and  leveled  it  off.  There  Is  always 
a  hard  core  at  the  center  of  such  places,  where  It  was 
driven  down  when  dumped.  When  a  wheel  goes  over  these 
places,  there  Is  the  hard  center,  and  I  have  seen  roads 
where  I  could  count  every  load  of  material  that  had  been 
dumped  on  the  road,  even  one  year  after  the  road  was 
built.  The  material  should  be  dumped  on  a  platform 
Instead  of  on  the  ground,  .unless  turned  over  with  shovels. 
It  is  spread  evenly  from  the  platform.  I  think  that  pays 
whether  It  Is  gravel  or  stone. 
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Now,  as  to  the  question  of  drainage:  We  used  to  US43  soft 
tile  on  a  farm  for  draining  land.  As  I  understand  Mr. 
Blair's  statement,  all  the  water  goes  in  at  the  Joint,  and 
nothing  percolates  the  pipe? 

MR.  BLAIR:      That  is  it  absolutely. 

MR.  ROSS:  In  our  city  we  use  a  hard  brick  for  sewers 
and  eliminate  ground  water  and  we  find  that  a  soft  brick 
will  take  up  from  20  to  30  per  cent,  of  water.  You  can  take 
a  soft  tile  and  cement  every  joint  as  tightly  as  possible, 
and  water  will  go  through  it.  It  will  not  do  that  with  a 
vitrified  brick  or  a  vitrified  pipe. 

MR.  BLAIR:    It  will  fill  up  all  the  pores  of  the  brick. 

MR.  ROSS:  Yes,  sir;  it  will  go  through  the  brick  and 
drip  down. 

PRESIDENT  PARKER:  Any  questions  anybody  would 
like  to  ask  now? 

MR.  DINGMAN,  (County  Engineer,  Wayne  County, 
Mich.):  I  would  make  a  motion,  Mr.  President,  that  it  is 
the  sense  of  the  congress  assembled  here  that  we  give  an 
expression  of  thanks  to  Mr.  Meeker  for  the  appreciation 
which  he  gave  to  the  engineering  profession. 

PRESIDENT  PARKER:     Is  that  motion  seconded? 

(Motion  seconded.) 

PRESIDENT  PARKER:  I  take  it  to  be  a  matter  which 
we  will  refer  to  the  committee  on  resolutions,  as  a  pro- 
posed resolution.      (So   ordered.) 

MR.  RUGGLES:  Mr.  Chairman  and  Gentlemen: — I 
would  like  to  speak  a  moment  on  this  question  of  bitumi- 
nous macadam.  I  think  that  if  we  compare  this  with  the 
methods  of  laying  concrete,  we  will  get  some  ideas  which 
may  be  of  value.  In  preparing  concrete  we  find  the  voids 
in  the  stone,  and  fill  them  with  sand,  we  also  find  the 
voids  in  the  sand  and  fill  these  with  Portland  cement.  The 
mass  then  gives  the  strongest  results. 

Suppose  that,  if  in  working  with  concrete  we  had  a  fioor 
or  a  sidewalk  to  lay,  who  would  think  of  putting  down 
the  stone  and  sand  and  pouring  the  grout  over  it  and  expect 
to  get  a  good  result?  Now,  how  much  worse  it  would 
be  if  the  stone  and  sand  ^vere  150 "^  below  the  temperature 
of  the  grout?  This  is  not  an  exaggerated  comparison, 
but  is  exactly  what  happens  when  you  pour  melted  asphalt 
over  cold  stone.  When  the  asphalt  is  melted  at  210'*  and 
the  stone  is  at  60°,  there  is  150 "*  difference  between  the 
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temperature  of  the  base  and  that  of  the  binder.     Freezing 
results,  and  you  get  no  practical  penetration. 

It  occurred  to  me  about  two  years  ago  that  if  asphalt 
could  be  pulverized  and  shipped  to  the  work  in  bags,  it 
would  be  possible  to  heat  the  stone,  mix  the  pulrerized 
asphalt  with  it,  and  get  the  same  results  as  if  the  asphalt 
were  heated  on  the  ground. 

I  do  not  want  to  take  credit  for  the  idea  of  pulverized 
asphalt;  Mr.  Clifford  Richardson  had  experimented  with 
this  before  it  occurred  to  me.  In  conjunction  with  Mr. 
Richardson,  we  had  a  section  of  road  laid  in  New  Jersey. 
There  was  one  section  laid  with  pulverized  asphalt,  mixed 
with  hot  stone,  and  another  laid  with  the  so-called  pene- 
tration method.  The  road  laid  with  the  pulverized  asphalt 
and  stone  is  a  good  road  today,  although  covered  over  with 
dirt.  And  the  other  could  not  be  distinguished  from  the 
old  dirt  road  after  the  first  winter.  This  was  two  years  ago. 
We  then  laid  a  section  of  city  street  200  feet  long  on 
Bergen  Ave.,  near  149th  St.,  New  York,  a  street  that  has 
as  much  traffic  as  any  street  in  New  York  except  Broadway. 
This  was  laid  in  the  same  manner,  and  it  is  in  perfect  con- 
dition today. 

Anyone  driving  over  the  roads  today  in  a  touring  car 
must  think  the  authorities  have  the  same  idea  that  the 
Irishman  had,  when  he  gave  a  note  in  payment  of  an  in- 
debtedness, and  said  "Thank  God,  that  bill  is  paid."  A  road 
18  entirely  worn  out  now  before  they  begin  to  repair  it. 

It  was  my  privilege  last  year  to-  make  a  tour  through 
southern  Germany,  where  day  after  day  we  went  over  roads 
as  smooth  as  a  fioor.  It  seems  that  sections  of  the  road  are 
given  out  to  old  incapacitated  men  who  otherwise  would 
be  in  the  poorhouse.  With  a  wheelbarrow  and  some  simple 
tools,  the  holes  are  filled  up  as  fast  as  they  are  made  and 
the  roads  are  kept  in  perfect  condition. 

There  is  another  point  that  I  notice,  and  that  is  that 
most  motors  will  drive  in  the  center  of  a  road,  and  form 
two  tracks,  one  on  each  side  of  the  center,  even  though 
you  have  signs  up  asking  them  not  to  drive  in  one  track. 
Most  motor  drivers  will  do  that,  and  all  cart  drivers.  In 
Germany,  they  put  up»  about  150  yards  apart,  barriers  like 
sawhorses  that  run  from  the  center  of  the  road  to  the  out- 
side,  on  the  right  side  first,  and  then  on  the  left,  so  that 
every  vehicle  has  to  pass  the  ends  of  these  barriers.     After 
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a  few  days  these  are  moved  about  25  feet  away  from 
where  they  were  first  placed,  and  in  that  way  every  foot 
of  the  road  gets  equal  wear.  Now  this  would  be  an  object- 
tion  In  this  country  from  the  viewpoint  of  those  who  want 
to  run  their  cars  at  sixty  miles  an  hour;  but  you  can  see 
that  in  that  way  you  can  get  the  full  wear  out  of  the  road. 

I  thank  you.     (Applause.) 

MR.  OWEN:  That  brings  up  a  point  which  is  pertinent 
to  the  whole  question  of  road  construction.  If  the  presi- 
dent of  a  railroad  says  that  he  wants  his  tracks  to  bear  a 
120-ton  locomotive,  and  the  road  supervisor  says  "This  track 
won't  stand  it,"  it  seems  to  me  that  the  president  would  say 
in  that  case,  "Make  a  track  to  take  the  travel."  That  is 
the  principle  I  want  to  inculcate  in  this  question.  The 
question  of  narrow  tires,  and  the  question  of  the  winding 
of  traffic  around  barriers,  are  things  I  do  not  think  the 
American  people  will  stand  for.  Take  Brother  Lyon's 
proposition  of  limiting  the  load  on  a  wheel.  We  have  a 
load  of  25  to  30  tons  on  four  wheels  sometimes.  Why 
should  we  stop  those  people  and  say:  "We  have  not  built 
this  road  to  suit  your  particular  purpose?"  My  theory  is 
this:  That  you  build  your  road  to  stand  your  travel. 
Whether  it  is  automobile  or  heavy  road  travel  makes  no 
difference.  It  is  the  business  of  the  people  to  build  roads, 
and  in  building  roads  they  should  build  roads  that  will 
accommodate  the  travel  or  traffic  over  them. 

PRESIDENT  PARKER:  I  hope  some  of  you  gentlemen 
have  still  something  left  to  say.  When  I  look  at  these  up- 
turned faces  in  the  audience,  it  seems  to  me  that  we  should 
get  a  lot  of  good  suggestions  which  will  be  of  assistance  to 
us  all. 

H.  G.  SHIRLEY,  (Roads  Engineer,  Baltimore  County, 
Md.):  All  railroads  have  branch  lines  and  bridges  that  will 
not  carry  their  heaviest  engines,  and  there  is  not  a  railroad 
engineer  but  who  knows  this.  I  maintain  also  that  the 
limit  has  been  reached  in  the  amount  of  load  put  on  wagons 
and  other  hauling  equipment,  and  that  there  should  be 
some  legislation  regarding  it.  You  can  see  a  heavy  automo- 
bile truck,  carrying  from  ten  to  twelve  tons,  or  a  traction 
engine  pulling  a  number  of  heavily  loaded  cars,  passing 
daily  over  the  roads,  the  wheels  of  the  engines  being 
equipped  with  sharp  cleats  so  as  to  enable  the  engine  to 
draw  the  load.     The  weight  of  the  engine  and  the  small 
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bearing  surface  of  the  cleats,  along  with  the  tractive  force 
required  to  draw  the  load,  strains  the  macadam  surface  to 
the  utmost,  often  breaking  the  bond  and  finally  wearing  it 
Into  deep  ruts. 

These  conditions  have  come  on  the  counties  and  states  in 
the  i>ast  five  years,  and  many  miles  of  roads,  and  a  number 
of  bridges  were  built  before  these  conditions  existed.  Now 
should  these  roads  be  torn  up  and  the  bridges  destroyed 
because  of  this  new  traffic? 

What  I  desire  to  especially  call  your  attention  to,  is  this: 
There  are  certain  months  in  the  year  when  large  loads  can 
be  hauled  without  serious  damage  to  the  roads,  and  there 
are  other  months  when  the  load  should  be  limited.  In 
our  state,  from  the  last  part  of  February  to  the  first  part 
of  May,  each  year,  the  earth  is  frozen  at  night  and  thaws 
during  the  day.  The  entire  earth  is  saturated  with  mois- 
ture, and,  at  times,  the  fog  is  so  dense  you  can  see  but  a 
short  distance.  The  speaker,  therefore,  believes  it  is  un- 
fair to  our  county  and  state  not  to  limit  the  loads  that  go 
over  our  roads  at  this  season  of  the  year. 

I  for  one  would  like  to  see  a  law  passed  limiting  the 
loads  to  a  point  where  the  roads  can  safely  bear  them.  In 
the  engineering  profession  there  are  men  who  can  build 
roads  to  stand  almost  any  load,  but  what  is  to  be  done  with 
the  roads  and  bridges  that  have  already  been  built? 

The  cry  is  now  heard  that  roads  are  costing  too  much, 
and  I  maintain  that  it  would  be  more  economical  and  a 
wiser  policy  to  build  roads  that  will  stand  the  ordinary 
heavy  traffic  at  a  reasonable  cost,  than  to  try  and  build 
roads  at  an  exorbitant  cost  for  one  special  class  of  traffic, 
for  if  there  is  not  some  restriction  placed  on  the  loads,  the 
roads  and  bridges  built  today  will  not  be  suitable  to  cany 
the  loads  of  tomorrow.     (Applause.) 

MR.  BLAIR:  Of  course,  it  is  understood  by  those  who 
build  roads  that  they  must  cost  something.  But  there  is 
this  thing  which  the  American  people  will  demand — and 
nothing  short  of  it  will  satisfy  them — and  that  is  that  the 
roads  must  be  built  for  the  loads — loads  such  as  are  devel- 
oped en  route.  The  kind  of  road  we  must  have  in  the  state 
of  Illinois  must  be  a  road  that  we  can  use,  and  I  undertake 
to  say  that  if  the  community  and  the  farmers  do  not  build 
roads  they  can  use  when  they  need  them — that  is,  at  all 
times,  including  the  time  between  February  and  May — then 
they  are  back  numbers. 
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In  the  state  of  Illinois  and  the  state  of  Indiana,  the  roads 
break  up  unless  you  build  them  properly.  And  unless  you 
have  a  road  that  will  stand  at  all  times  of  the  year,  you 
cannot  use  it  satisfactorily.  Those  are  the  very  months  of 
the  year  when  the  farmers  demand  good  roads — from  Feb- 
ruary to  May — ^and  they  are  of  no  use  if  they  cannot  be 
used  when  they  are  needed. 

PRESIDENT  PARKER:  Is  there  any  other  gentleman 
who  wants  to  say  something? 

MR.  HOYER  (State  Highway  Inspector,  Rochester, 
N.  Y.):'  I  wish  to  review  some  of  the  remarks  made  here 
in  reference  to  making  the  load  according  to  the  road.  I 
have  been  in  the  construction  division  of  the  department  of 
highways  for  six  years,  and  am  now  in  the  maintenance  de- 
partment. My  observation  is  that  a  well  built  6-in.  road  of 
limestone  or  trap  rock  will  stand  any  traffic  that  can  be 
put  upon  it.  But  my  observation  is,  also,  that  nine-tenths 
of  the  roads  are  not  well  constructed.  In  the  first  place, 
the  smaller  stone  in  the  bottom  course  are,  not  swept  in 
thoroughly  and  rolled  properly,  and  for  that  reason  the  top 
course  gives  way,  and  the  failure  is  laid  to  the  traffic.  The 
men  who  have  charge  of  the  construction  do  not  always  do 
their  duty.  When  you  build  roads  according  to  specifica- 
tions and  do  the  work  properly  probably  any  6-in.  road 
will,  as  I  have  stated,  stand  any  traffic  put  upon  it  under 
ordinary  condition  of  the  subgrade. 

During  the  past  season  I  have  been  examining  the  roads 
in  Genesee  county,  and  I  found  I  had  one  road  that  had  worn 
down  to  the  bottom  course  of  stones.  It  was  so  rough  that 
the  public  drove  on  the  shoulder  of  the  road  instead  of  on 
the  macadam.  I  treated  this  road,  which  is  a  16-ft.  water 
bound  macadam,  with  a  65  per  cent,  asphaltic  oil,  applied 
hot,  and  then  covered  it  with  one-third  of  %-in.  limestone, 
which,  in  turn,  I  covered  with  No.  1-A,  or  dustless  screen- 
ings. The  traffic  wore  down  this  covering  to  a  perfect, 
smooth  surface.  Soon  after  finishing  this  oiling  an  im- 
mense automobile  truck  came  along  and  I  stopped  it  and 
said  to  the  driver,  "Neighbor,  how  much  load  have  you  on. 
besides  the  truck?"  He  said,  *'Six  tons  besides  the  truck." 
I  said,  "What  does  the  truck  weigh?"  He  said,  "Three 
tons."  That  was  nine  tons.  He  went  over  this  newly 
oiled  road,  and  you  could  not  see  where  he  passed. 

Now,  in  regard  to  resurfacing  or  oiling,  my  experience  is 
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there  i&  nothing  better  than  water  bound  macadam,  well 
rolled  and  well  oiled  or  water  bound  macadam  resurfaced 
with  oil. 

The  road  just  referred  to  had  been  worn  to  the  bottom 
course,  and  I  wish  to  extend  a  general  invitation  to  any- 
body that  wants  to  see  this  road,  to  go  out  and  see  it,  as  it 
is  well  worth  seeing. 

There  has  been  an  assertion  made  in  this  convention  that 
it  costs  too  much  money  to  keep  our  roads  in  repair.  I 
agree  with  that.  But  why  is  it  so?  State  roads  have  been 
built  in  the  state  of  New  York  for  the  last  ten  years,  but 
the  maintenance  department  was  organized  only  three  years 
ago,  80  you  see  for  the  first  seven  years  of  the  life  of  these 
roads,  there  were  no  repairs  made  on  them.  For  the  past 
three  years  we  have  been  getting  the  roads  back  into  shape. 
They  are  not  all  in  shape  yet,  but  we  are  getting  them 
there.  We  are  coming.  I  would  like  you  to  have  seen 
some  of  our  roads  when  they  were  in  miserable  condition, 
and  then  see  them  now.  It  takes  practical  knowledge  and 
experience  to  get  them  back  into  shape.  We  do  not  want 
engineering  work  on  them  now,  but  only  practical  knowl- 
edge. 

A  DELEGATE:  Will  you  describe  in  more  detail,  your 
method  of  handling  these  old  roads? 

MR.  HOYER:  Yes,  sir.  This  road  is  five  and  a  half 
miles  long,  and  the  cost  was  $3,387.34.  Figures  down  to 
six  and  a  half  cents  per  square  yard.  I  used  $1,856  worth 
of  stone,  $467  worth  of  labor,  and  $20  worth  of  incidentals. 
The  oil  cost  $1,083.34.  That  covered  the  five  miles  and  a 
half,  and  I  will  guarantee  it  will  last  three  years,  as  the 
bottoih  is^  as  good  now  as  it  was  in  the  beginning. 

I  apply  the  oil  hot,  keeping  steam  up  in  a  tank  car  from 
early  in  the  morning  until  I  am  through  for  the  day.  I 
believe  the  hot  application  is  better  than  the  cold. 

MR.  BLAIR:  What  do  you  do  with  the  oil  to  make  it 
penetrate  into  the  road? 

MR.  HOYER:  I  swept  the  road  clean  of  everything, 
with  a  horse  broom,  and  in  addition  used  a  hand  broom  if 
necessary.  Then  on  the  sprinkling  wagons  I  used  a  sheet. 
That  sheet  leads  from  one  end  to  the  other  and  the  oil  runs 
on  the  sheet  and  spreads  out  more  evenly.  Immediately 
after  the  oil  was  put  on,  I  followed  it  up  with  the  stone  and 
screenings,  for  which  I  used  a  spreader  wagon.     I  covered 
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the  road  first  with  No.  2  stone  and  afterwards  applied 
screenings,  using  about  twice  as  much  as  of  the  No.  2  stone. 
We  did  not  use  any  roller;  the  traffic  wore  the  road  smooth. 

MR.  BLAIR:  Did  you  make  the  change  from  No.  2  to 
the  smaller  stone  because  you  found  it  was  better? 

MR.  HOYER:  I  found  it  was  too  rough,  and  I  found  it 
filled  voids  better  on  the  coarse  stone.  But  I  would  ad- 
vocate the  use,  where  the  road  is  not  too  rough,  of  1-A  only. 
But  I  believe  that  a  water  bound  macadam  road  resurfaced 
with  bituminous  oil  will  be  the  best  kind  of  a  road. 

I  would  like  to  add  that  you  must  be  careful  to  see  that 
your  contractors  do  their  work  thoroughly,  from  the  bottom 
up.  Drain  your  road  first,  put  in  your  bottom  stones,  and 
fill  your  voids  thoroughly,  as  there  is  wliere  your  trouble 
lies.  If  you  do  not  fill  the  voids  in  the  bottom  stone  the 
road  will  not  stand — the  weather  and  the  traffic  will  put 
holes  in  any  road.  My  idea  is  to  commence  at  the  bottom, 
and  to  get  a  good  foundation  for  a  road,  so  that  it  will 
stand  up  well  under  the  traffic  load  that  is  put  upon  it. 

MR.  HILL:  Gentlemen.  I  will  detain  you  but  a  moment 
I  want  to  take  issue  with  Mr.  Hoyer  about  a  water  bound 
macadam  road.  I  think  there  is  a  better  road  than  that. 
If  you  will  be  kind  enough  to  get  the  current  number  of 
''Good  Roads,''  on  page  246,  you  will  get  my  idea  of  what 
a  road  should  be.  [*'An  Asphaltic  Macadam  Road  at  Mary- 
hill,  Washington."  "Good  Roads,"  Nov.  4,  1911,  p.  245.] 
I  presented  the  state  of  Washington  with  ten  miles  of  this 
road. 

Some  few  years  ago  your  president  and  myself  were  in 
England,  and  we  examined  with  some  care  the  roads  in 
London  and  surrounding  towns.  They  had  a  machine  at 
one  of  those  places  which  kept  the  hot  tar  at  200**  F.  It 
moved  along  probably  at  the  rate  of  four  miles  an  hour 
and  worked  at  a  pressure  of  300  pounds  per  square  inch. 
The  preparation  was  forced  in  from  1^  to  2  ins.,  and  one 
application  lasted  for  a  year. 

Out  in  the  state  of  Washington,  we  run  the  machine  over 
the  road  and  we  use  an  oil  which  costs  us  6  cents  per  gal. 
We  cover  six  square  yards  with  that  gallon,  so  it  costs  about 
a  cent  a  yard  to  fix  this  road  in  that  way.  That  works  very 
well,  too. 

In  this  article  in  ''Good  Roads,"  this  month,  you  will  find 
the  best  type  of  road  that  I  know  of  described. 
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There  is  a  road  built  by  our  friend  Mr.  Brodie,  of  Liver- 
pool, with  square  blocks,  which  sustains  high  class  travel 
very  well.  All  the  trucking  over  these  four-inch  cubes — 
and  it  is  very  heavy  in  places — is  very  satisfactory.  I  also 
want  to  raise  a  protest  against  the  Belgian  block. 

MR.  BLAIR:      How  are  these  Liverpool  blocks  laid? 

MR.  HILL:      On  a  concrete  base.  | 

MR.  BLAIR:     What  cushion? 

MR.  HILL:  I  think  it  varies  from  three-quarters  of  an? 
inch  to  one  inch. 

I  also  agree  with  our  distinguished  friend  from  New 
York  in  regard  to  wooden  pavements.  In  Germany  they 
Ukd  these  blocks  almost  as  strong  as  lignum  vitae,  but  they 
were  so  hard  that  that  feature  became  an  objection.  They 
are  now  using  wooden  blocks  of  Norway  pine»  partly  creo- 
Boted. 

Gentlemen,  I  have  detained  you  a  long  time  with  what 
I  had  to  say,  and  I  will  close  by  simply  inviting  your  at* 
tention  to  the  article  in  "Good  Roads."  The  method  is  not 
a  patented  process;  my  interest  in  roads  is  because  I  love 
the  cause.     I  thank  you.      (Applause.) 

MR.  DANPORTH,  (Rochester):  I  do  not  know  whether 
my  remarks  would  be  in  place  at  this  time  or  not,  Mr.  Presi- 
dent, but  I  have  listened  with  much  interest  to  the  discus- 
sion of  drainage,  and  durability  of  pavements,  and  I  learned 
with  pleasure  from  the  remarks  of  the  gentleman  from  New 
Jersey,  that  it  was  the  business  of  the  experts  to  build  roads 
that  would  sustain  heavy  loads. 

Then  I  say  it  is  their  business  to  provide  grades  which 
will  give  the  least  possible  wear  and  tear  to  the  horses  and 
the  engines. 

MR.  BRAYER:  I  want  to  say  a  few  words  in  regard  to 
pavements.  My  business  is  that  of  a  contractor,  and  to  my 
mind  the  macadam  pavements  are  as  far  out  of  date  as  the 
canal  boat  or  the  stage  coach  would  be  in  comparison  with 
the  railroad.  It  seems  to  me  that  we  can  build  more  per- 
manent pavements  with  a  little  more  money,  and  obtain 
better  results.  Our  macadam  pavements  cost  $1.50  per  sq. 
yd.,  where  a  permanent  pavement  would  cost  only  $2.00, 
and  the  life  of  them  is  about  three  years.  There  is  not  a. 
pavement  in  this  city  which  has  not  stood  over  ten  yeara 
of  wear,  and  some  of  them  as  high  as  twenty  and  thirty 
years.     It  seems  to  me  to  be  penny  wise  and  pound  foolisli 
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to  pay  a  dollar  and  a  half  a  yard  for  a  road  that  will  wear 
out  in  two  or  three  years,  where,  by  paying  two  dollars  a 
yard,  you  can  get  one  that  will  last  twenty  years. 

PRESIDENT  PARKER:  Does  any  one  else  wish  to  say 
anything?  If  not,  I  will  declare  this  session  closed,  and  the 
business  meeting  of  the  members  of  the  association  which 
was  to  take  place  at  four  o'clock  will  now  take  place.  I  ask 
all  of  you  who  are  members  to  come  a  little  nearer  to  the 
front,  so  that  we  will  be  in  closer  touch  with  each  other. 


ASSOCIATION  MEETINO 
ResolutioiiB 

PRESIDENT  PARKER:  The  committee  on  resolutions 
is  required  to  report,  and  a  committee  will  be  appointed  for 
the  nomination  of  officers.  Those  who  are  to  take  part  in 
this  meeting  will  please  come  forward  and  take  the  front 
seats. 

This  meeting  is  now  declared  open.  We  will  hear  first 
the  report  of  the  committee  on  resolutions. 

MR.  TERRACE:  Mr.  President,  I  would  like  to  present 
this  resolution  at  this  time — I  will  not  detain  the  conven- 
tion very  long. 

''Be  it  Resolved,  That  this  convention  regrets  the  absence 
of  its  distinguished  ex-President,  James  H.  MacDonald» 
State  Highway  Commissioner  of  Connecticut,  and  under- 
standing that  his  absence  is  occasioned  by  family  affliction, 
it  extends  to  him  heartfelt  sympathy  in  his  bereavement 
and  expresses  regret  that  he  is  not  with  us. 

''Be  it  Further  liesolved.  That  a  copy  of  this  resolution  be 
spread  on  the  minutes,  and  another  copy  sent  to  Commis- 
sioner MacDonald." 

MR.  OWEN:  I  move  the  adoption  of  the  resolution,  Mr. 
President. 

PRESIDENT  PARKER:  If  there  is  any  objection  to  the 
adoption  of  the  resolution  as  offered,  I  should  like  to  hear 
it  now.  Otherwise  we  will  consider  that  the  matter  is 
closed;  and  we  will  give  the  standing  vote  on  it  which  Mr. 
Terrace  asked  for. 

(Rising  vote;  unanimous.) 

The  next  matter  before  the  association  is  the  report  of 
the  committee  on  resolutions.  Mr.  Nelson  P.  Lewis  is  the 
chairman  of  the  committee. 
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MR.  LEWIS:  Mr.  President  and  (Gentlemen:  The  com- 
mittee on  resolutions  to  which  was  referred  the  resolution 
offered  by  Mr.  Samuel  Hill  begs  to  submit  the  following 
report: 

"First:  We  believe  that  the  first  paragraph  of  the  reso- 
lution should  be  adopted  with  slight  modification.  The 
adoption  of  the  second  and  third  paragraphs  we  deem  in- 
expedient in  view  of  the  fact  that  they  call  for  an  investi- 
gation of  departments  or  bureaus  of  the  federal  govern- 
ment, a  function  which  belongs  exclusively  to  the  congress 
or  to  the  chief  executive. 

"The  fourth  section  would  be  unnecessary  in  view  of  the 
elimination  of  paragraphs  two  and  three,  although  we 
recommend  that  its  concluding  words  be  added  to  para- 
graph 1." 

A  resolution  embodying  the  recommendation  of  your 
committee  is  herewith  submitted  for  the  favorable  consid- 
eration of  the  convention: 

"Be  it  resolved  by  the  American  Road  Builders'  Associa- 
tion, that  this  Association  believes  that  the  matter  of  edu- 
cation in  road  building  is  of  primary  importance,  and  to 
that  end  it  hereby  appoints  a  committee  of  three  to  be 
designated  by  the  Chair,  whose  duty  it  shall  be  to  lay  be- 
fore the  President  of  the  United  States,  the  Congress,  the 
appropriate  heads  of  federal  departments,  and  the  chief 
executive  of  each  state,  the'  recommendations  of  this  asso- 
ciation, urging  the  importance  of  establishing  in  the  sev- 
eral state  universities  and  technical  schools  throughout  the 
United  States,  chairs  of  highway  engineering,  to  be  occu- 
pied by  men  versed  in  the  art  of  scientific  road  building: 
to  use  all  reasonable  endeavors  to  have  the  intent  of  this 
resolution  carried  into  effect  in  the  manner  above  desig- 
nated, and  to  stimulate  as  tfi.T  as  possible  the  cause  of  high- 
way improvement." 

PRESIDENT  PARKER:  What  do  you  say  as  to  this  re- 
port, gentlemen? 

[After  considerable  discussion  as  to  the  expediency  of 
adopting  the  original  resolution  submitted  by  Mr.  Hill  or 
the  substitute  proposed  by  the  committee  on  resolutions, 
Mr.  Hill  withdrew  the  resolution  submitted  by  him.] 

MR.  LEWIS:  Then  I  take  it,  Mr.  Chairman,  there  is  no 
necessity  on  the  part  of  the  committee  on  resolutions  to 
submit  a  substitute? 
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PRESIDENT  PARKER:      There  is  not. 

MR.  LEWIS:  The  committee  submits  a  resolution  ex- 
pressing the  appreciation  of  the  association  of  the  various 
courtesies  shown  to  it,  as  follows: 

''Be  it  Resolved,  That  the  Association  deeply  appreciates 
the  valuable  assistance  and  cooperation  of  the  state,  coun- 
ty, town  and  city  officers,  who  have  so  substantially  con- 
tributed to  the  success  of  the  convention;  the  gracious 
hospitality  of  the  citizens  of  Rochester,  both  individually 
and  through  their  various  bodies;  the  courtesies  of  the 
press,  which  has  given  such  generous  space  to  the  report 
of  our  meetings,  and  cooperation  of  the  manufacturers 
whose  exhibits  have  added  so  materially  to  the  educa- 
tional value  of  the  convention;  to  all  of  whom  our  sin- 
cere thanks  are  tendered." 

PRESIDENT  PARKER:  What  do  you  wish  to  do  with 
this  resolution,  gentlemen? 

COLONEL  NELSON:  I  move  the  adoption  of  the  resolu- 
tion presented  by  the  committee. 

(Motion  seconded,  stated  and  unanimously  carried.) 

MR.  LEWIS:  Mr.  President,  the  committee  submits  an- 
other resolution: 

''Resolved  by  the  American  Road  Builders'  Association, 
that  the  officers  and  directors  of  the  association  be  request- 
ed to  extend  the  greetings  and  cordial  best  wishes  of  this 
association  to  the  American  Association  for  Highway  Im- 
provement, which  is  about  to  hold  its  convention  in  Rich- 
mond, Va.,  and  to  express  to  it  the  hope  that  its  educational 
campaign  in  behalf  of  better  highways  may  meet  with 
abundant  success." 

MR.  HILL:      I  move  the  adoption  of  that  resolution. 

(Motion  seconded,  stated  and^carried.) 

MR.  LEWIS:  Mr.  President,*  as  to  the  last  resolution 
referred  to  the  committee,  we  have  not  had  time  or  oppor- 
tunity to  prepare  a  formal  report.  I  refer  to  the  resolu- 
tion offered  by  the  gentleman,  expressing  our  appreciation 
of  the  tribute  to  "The  Engineer,"  made  by  Mr.  Dingman.  It 
is  the  unanimous  feeling  of  the  committee  on  resolutions, 
that  this  is  a  meeting  of  road  builders;  it  is  not  a  meeting 
of  engineers  or  contractors  or  manufacturers.  It  is  a  meet- 
ing of  the  road  builders.  We  want  to  meet  here  on  terms 
of  perfect  equality,   and   discuss  our  problems  with  each 
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other.     And  uone  of  us  is  looking  for  compliments.     The 
comjmittee  recommends  that  the  resolution  be  not  adopted. 
PRESIDENT  PARKER:     Gentlemen,  what  is  your  pleas- 
ure? 

(It  was  moved,  seconded,  stated  and  carried  that  the 
recommendation  of  the  committee  be  adopted.) 

AppointmeiMi  of  Noniinating  Comiiiittee 

PRESIDENT  PARKER:  Now,  gentlemen,  there  Is  an- 
other thing  you  must  do  before  you  go,  and  that  is  to  select 
a  nominating  committee  to  choose  nominees  for  office  for 
the  coming  year.  This  committee  is  to  submit  the  names 
of  candidates  to  the  secretary  within  three  weeks.  Now, 
gentlemen,  what  is  your  pleasure? 

MR.  CONNELL:  Are  nominations  in  order,  Mr.  Presi- 
dent? 

PRESIDENT  PARKER:      Yes,  sir. 

MR.  CONNELL:  I  would  like  to  offer  the  following 
names:  W.  H.  Fulweiler,  of  Philadelphia,  Pa.;  H.  G.  Shir- 
ley, of  Baltimore,  Md.;  C.  W.  Ross,  of  Newton,  Mass.;  C.  H. 
Moon,  of  Butts  County,  Pa.,  and  Prevost  Hubbard,  of  Wash- 
ington, D.  C,  as  members  of  the  nominating  committee. 

(Nominations  seconded.) 

PRESIDENT  PARKER:  Are  there  any  further  nomina- 
tions? 

If  there  are  no  other  nominees  to  be  presented,  and  the 
motion  to  accept  the  committee  is  seconded, — as  I  under- 
stand It  was, — I  will  state  the  question.  It  is  moved  and 
seconded  that  the  gentlemen  named  act  as  members  of  the 
nominating  committee.  As  many  as  are  in  favor  of  this 
choice  will  indicate  by  raising  their  right  hand.  It  ap- 
pears to  be  a  vote,  and  I  declare  that  committee  appointed. 

I  think  that  is  all  that  is  to  come  before  this  meeting, 
gentlemen.     A  motion  to  adjourn  is  in  order. 

(Motion  made,  seconded,  stated  and  carried,  and  ad- 
journment taken  until  Thursday  morning  at  ten  o'clock.) 


On  Wednesday  evening  at  eight  o'clock  a  smoker  and 
entertainment  was  tendered  to  the  delegates  by  the  citi- 
zens of  Rochester.  It  was  held  in  Masonic  Temple  and 
was  attended  by  about  a  thousand. 
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FIFTH  SESSION 
Thursday  Forenoon,  November  16 

PRESIDENT  PARKER:  Gentlemen,  this  meeting  is  now 
in  order. 

Now,  gentlemen,  today  I  take  it  that  one  of  the  most 
interesting  discussions  of  the  entire  congress  will  be  held, 
that  is,  on  the  question  of  the  problems  which  disturb 
the  contractor.  That  is  one  of  the  most  essential  things 
we  have  to  deal  with  in  this  matter,  and  Mr.  C.  A.  Crane, 
Secretary  of  the  General  Contractors'  Association,  is  going 
to  give  you  his  point  of  view.  I  am  perfectly  satisfied  that 
it  will  interest  every  one  of  you. 

He  is  to  be  followed  by  a  formal  paper  discussing  the 
subject,  by  Mr.  F.  E.  Ellis,  of  Melrose,  Mass.  He  is  a 
coiltractor,  and  hUs  found  that  we  do  our  business  in  too 
small  a  way,  so  had  to  come  over  to  New  York  for  con- 
tracts; and  I  understand  he  is  making  a  large  amount  of 
money  out  of  your  state  roads  in  New  York.     (Laughter.) 

The  next  formal  paper  in  the  discussion  will  be  by  Mr. 
E.  F.  Van  Hoesen,  Secretary  of  the  New  York  Road  Build- 
ers' Association,  and  a  man  whom  you  all  know. 

That  is  all  the  introduction  these  gentlemen  need,  and 
I  will  let  them  speak  for  themselves.  Mr.  Crane,  Gentle- 
men.     (Applause.) 


CONTRACTORS'  CRITICISMS  OF  ROAD  CONTRACTS 

By  C.  A.  CRANE 

Secretary,  General  Contractors*  AModation 

The  deliberations  of  a  convention  of  road  builders 
ought  not  to  be  complete  without  participation  by  the 
contractors,  who  are,  literally,  the  road  builders.  Yet 
it  is  the  exception  when  the  views  of  a  contractor  are 
heard,  and  the  discussions  are  usually  carried  on  by  the 
engineers  and  officials  who  design  and  authorize  the  work. 
It  is  a  mistake  that  such  a  condition  exists,  and  in  re- 
questing that  a  paper  expressing  the  contractors'  views 
be  presented,  your  executive  committee  has  shown  that 
there  is  a  growing  disposition  that  cannot  fail  of  good 
results — ^the  disposition  for  the  man  who  plans  and  the 
man  who  builds,  to  get  together  and  resolve  upon  a  mu- 
tually agreeable  proposition. 
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Two  beads  are  not  always  better  tban  one.  If  tbey 
be  on  tbe  sboulders  of  two  engineers,  tbere  is  apt  to  ensue 
a  wrangle  over  technicalities,  and  tbe  subject-matter  is 
likely  to  suffer.  But  if  one  bead  be  that  of  a  contractor 
and  tbe  otber  of  an  engineer,  eacb  equally  mindful  of  bis 
reputation,  tbe  result  will  invariably  prove  tbe  wisdom 
of  tbe  adage. 

Tbere  are  undoubtedly  some  minds  tbat  would  regard 
witb  suspicion  tbe  suggestions  of  a  contractor  relative 
to  work  on  wbicb  be  intended  to  bid,  but  tbis  attitude  is 
passing  away,  and  among  broad  gauge  engineers  tbe  ad- 
visability of  sucb  consultation  is  being  more  and  more 
recognized  and  tbe  practice  adopted.  It  is  unfortunate 
that  tbere  is  a  more  or  less  prevalent  tendency  to  asso- 
ciate contractors  on  public  work  witb  politics  and  graft. 
This  paper  is  not  designed  as  a  defense  of  contractors, 
nor  an  apology — tbey  need  none.  And  you  men  who 
plan  and  supervise  tbe  work  know  tbat,  in  tbe  main,  tbe 
contractor  gives  full  value  for  money  received,  and  tbat 
the  exceptions  are  no  more  frequent  in  tbe  contracting 
than  in  any  otber  business.  Tbe  exceptions  are  pub- 
lished broadcast  and  tbe  impression  is  created  tbat  tbey 
are  typical  of  all  contractors,  regardless  of  the  vast  ma- 
jority of  contracts  tbat  are  satisfactorily  completed,  often 
at  a  loss  to  the  contractor,  and  accepted  without  comment. 

And  these  exceptions  are  not  always  due  to  corruption 
or  graft.  Tbe  unsuccessful  contract  is  often  due  quite  as 
much  to  tbe  system  adopted  for  t>reparing  and  letting  tbe 
work  as  to  any  fault  of  the  contractor.  The  contractor's 
plaint  is  tbat  while  tbe  cost  of  labor  and  living,  generally, 
are  increasing,  contract  prices  are  going  lower.  And  the 
lower  prices  are  not  producing  better  work.  Granted 
that  witb  tbe  introduction  of  special  machinery  to  sup- 
plant manual  labor,  the  prices  should  be  lower,  on  tbe 
other  band,  tbere  has  been  a  more  than  compensating  in- 
crease in  other  elements  of  the  cost.  Tbe  success  of  a 
road  is  not  based  solely  on  its  cost — ^we  read  tbat  good 
dirt  roads  may  be  constructed  for  $2,000  per  mile.  And 
there  may  be  more  profit  to  a  contractor  on  sucb  a  road 
at  tbat  price  tban  in  paving  a  highway  witb  gold  brick — 
not  tbe  bunco  variety,  but  18-karat  quality — at  a  figure 
tbat  would  bankrupt  a  community. 

As   tbe   discussion   here   is   to   include   remarks   on   the 
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system  of  unit  price  bids  and  the  percentage  system  of 
bidding,  the  contractors'  views  on  the  form  of  proposal 
under  which  they  are  now  working  in  this  state  Ynay  not 
be  amiss. 

Since  this  paper  was  prepared,  the  old  form  has  been 
revised,  and  some  objectionable  features  which  are  here 
criticised  have  been  eliminated,  largely  due  to  the  efforts 
of  the  Association  of  Road  Contractors  in  this  stat/e. 

In  its  anxiety  to  secure  a  low  price  and  encourage  com- 
petition, the  New  York  Highway  Commission  adopted  a 
sjrstem  for  letting  its  road  work,  which  was  calculated  to 
attract  inexperienced  and  irresponsible  bidders  and  to  re- 
pel those  who  had  made  such  work  tlfeir  life  business, 
and  who  realized  the  futility  of  competing  on  such  a  basis. 
There  is  a  great  deal  of  truth  in  the  saying,  "A  little 
knowledge  is  a  dangerous  thing,"  and  it  was  exemplified 
In  this  form  of  proposal  which  furnished  to  the  intending 
bidders  the  estimated  cost  of  each  item  of  work  entering 
Into  thie  contract.  These  costs  are  necessarily  based  on 
former  work,  and  more  often  than  not  are  applied  to  new 
work  in  very  different  localities  and  under  totally  different 
conditions.  They  supply  that  little  knowledge  which  may 
be  dangerous  to  the  success  of  the  undertaking,  in  pre- 
senting what  appears  to  be  sufficient  data  to  a  class  of 
bidders  who  otherwise  would  not  know  how  to  figure  an 
estimate.  With  all  due  deference  to  engineers,  until  they 
become  contractors  themselves,  or  work  for  a  contractor, 
it  is  a  rare  exception  to  find  one  who  has  any  real  knowl- 
edge of  cost.  In  determining  the  amount  of  appropria- 
tion necessary  for  a  piece  of  work,  the  engineer  must  un- 
deniably be  governed  by  past  performance,  but  if  he  be 
shrewd  he  will  also  consult  with  his  contractor  friends  on 
the  important  items.  Having  decided  upon  a  sufficient 
figure  to  cover  the  contract  work  and  administration  ex- 
penses, the  appropriation  is  made  to  meet  that  amount, 
and  itemized  costs  can  have  no  interest  for  the  public 
which  is  concerned  only  in  the  performance,  or  for  con- 
tractors who  have,  or  ought  to  have,  more  knowledge  on 
that  subject  than  the  engineer. 

Such  information,  however,  tends  to  careless  figuring 
even  on  the  part  of  otherwise  careful  contractors.  The 
contractor  may  calculate  closely  on  the  important  items 
and  accept  the  engineer's  price  on  such  items  as  appear 
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to  have  but  an  incidental  place  in  the  work.  It,  subse- 
quently, the  quantities  of  these  items  are  increased,  and 
the  price  were  insufficient,  the  contractor  Is  apt  to  feel 
that  the  engineer  misled  him,  and  to  seek  an  opportunity 
to  take  it  out  on  some  part  of  the  work,  which  perhaps 
can  least  aftord  it.  If  he  had  prepared  his  own  flsrures, 
he  could  blame  no  one  but  himself. 

The  adoption  of  this  practice  of  inserting  In  the  pro- 
posal an  itemized  estimate  of  cost,  together  with  the  pro- 
vision that  any  bid  which  deviates  more  than  15  per  cent, 
from  such  estimate  may  be  informal,  is  a  scheme  to  pre- 
vent unbalanced  bidding.  Full  and  complete  informa- 
tion as  to  quantities  and  conditions — no  more — is  all  a 
good  contractor  requires  to  make  up  his  figure.  If  these 
be  accurately  determined,  there  need  be  no  fear  of  an 
unbalanced  bid.  There  are  only  two  reasons  for  the  un- 
balanced bid,  collusion  with  the  engineer  or  lack  of  faith 
in  his  Judgment  of  quantities  and  conditions.  If  the  first 
situation  exists,  no  known  form  of  proposal  can  prevent 
fraud,  but  happily  such  occurrences  are  rare  in  the  en- 
gineering profession.  The  second  situation,  though,  is  a 
common  one.  A  contractor  may  have  knowledge  of  cer- 
tain conditions  unknown  to  the  engineer  or  to  his  com- 
petitors, and  the  courts  have  held  that  he  has  the  right 
to  benefit  by  such  knowledge,  even  though  his  bid  were 
unbalanced  with  the  intent  to  profit  by  the  mistake  of  the 
engineer.  He  may  conclude  that  certain  materials  speci- 
fied will  not  be  required  or  that  others  will  be  required  in 
larger  quantity  than  estimated.  In  all  this  he  is  merely 
putting  his  judgment  against  the  engineer's,  and  any  re- 
striction on  the  exercise  of  such  Judgment  is  not  meting 
full  justice  to  the  contractor. 

The  clause  providing  that,  if  any  bid  price  varies  more 
than  16  per  cent,  from  the  engineer's  estimate,  the  pro- 
posal may  be  deemed  informal,  is  tantamount  to  a  con- 
fession of  fear  on  the  engineer's  part  that  his  quantities 
are  not  correct  and  he  wishes  to  avoid  the  consequences 
of  an  unbalanced  bid.  Tet  this  same  proposal  calls  specific 
attention  to  the  clause  in  the  contract  which  debars  a 
contractor  from  pleading  misunderstanding  or  decep- 
tion because  of  estimates  of  quantities,  character,  location 
or  other  conditions.  The  contract  clause  alluded  to  pro- 
vides that  the  contractor  agrees  that  his  information  was 
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secured  by  personal  investigation  and  research  and  not 
from  the  estimates  of  the  state  commission.  Is  not  this 
an  absurdity?  Is  there  a  man  present  who  belieyes  that 
in  the  short  interval  between  advertising  and  opening  bids, 
a  contractor  can  accomplish  work  which  the  engineers 
were  months  in  preparing?  Such  a  clause  is  designed 
more  for  the  protection  of  incompetent  preparation  than 
in  the  taxpayers'  interests. 

A  suggestion  was  made  some  time  ago  in  a  discussion 
by  Mr.  George  C.  Warren,  of  Boston,  on  unbalanced  bids 
and  estimated  quantities,  to  the  effect  that  if  any  i^tem  in 
the  contract  exceeded  the  estimated  quantity  by  more  than 
20  per  cent.,  the  excess  should  be  done  at  the  cost  of  labor 
and  material,  plus  15  per  cent.,  regardless  of  the  bid  price 
for  the  item.  Mr.  Warren  expressed  the  opinion  that  if 
it  were  understood  by  the  engineer  that  any  increase  over 
20  per  cent,  would  be  regarded  as  incompetence,  and  con- 
stitute grounds  for  removal,  the  intentional  unbalancing 
of  bids  and  estimates  would  materially  decrease,  and  engi- 
neers would  exercise  more  care  in  preparing  their  esti- 
mates. 

In  an  action  brought  by  a  contractor  in  Connecticut,  in- 
volving a  similar  clause  in  the  contract,  the  court  ruled  in 
favor  of  the  contractor,  and  the  opinion  stated  that  "the 
facts  represented  in  the  proposal  were  such  as  not  to  be 
equally  available  for  both  parties;  they  involved  investiga- 
tions for  which  expert  technical  knowledge  was  required; 
they  were  made  by  a  party  in  a  position  to  have  and  who 
assumed  to  have  not  only  a  superior  knowledge  but  a 
knowledge  based  on  expert  examination  and  study,  and 
they  were  made  for  the  purpose  of  being  acted  upon  and 
promptly  acted  upon."  In  justice  to  the  contractor,  the 
state  should  assume  responsibility  for  its  estimates,  or  at 
least  provide  for  some  equitable  arrangement  by  which  a 
contractor  is  not  saddled  with  it. 

The  present  form  of  proposal  contains  this  clause,  which 
is  distinctly  unfair: 

"The  Commission  expressly  reserves  the  right  to  change 
the  plans  or  specifications  during  the  progress  of  the  work, 
which  may  result  in  an  increase  or  decrease  of  quantities, 
in  which  case  such  additions  or  reductions  will  be  paid  for 
at  the  item  prices  in  such  proposal." 
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This  clause  seems  to  apply  particularly  to  a  decrease  of 
quantities,  since  another  paragraph  further  along  in  the 
proposal  reads  thus: 

"Wherever  an  increase  of  quantity  from  the  approxi- 
mate estimate,  whether  called  for  by  a  change  in  the  plans 
and  specifications  or  due  to  more  accurate  measurement, 
occurs,  then  such  excess  must  be  agreed  upon  in  writing, 
as  provided  in  chapter  30  of  the  laws  of  1909/' 

Provisions  should  be  made  that  if  any  change  mate- 
rially affected  the  cost  of  the  work,  such  change  could  only 
be  effected  by  written  agreement  between  both  parties.  As 
it  reads  now,  a  contractor  would  have  no  right  to  re- 
covery for  materials  purchased  for  the  work,  if  the  state 
should  decide  on  a  change  which  obviated  the  use  of  such 
materials. 

There  appears  to  be  some  ambiguity  not  only  in  the  two 
paragraphs  Just  cited,  but  in  another  which  provides  that 
no  allowance  will  be  made  for  any  work  or  material  be- 
yond the  lines  shown  on  the  plans  or  fixed  by  the  com- 
mission, when  read  with  the  specifications  which  provide 
in  several  instances  that  certain  work  shall  be  done  or  ma- 
terials furnished,  "where  shown  on  the  plan,  or  where 
ordered  by  the  engineer."  Under  the  section  of  the  high- 
way law  referred  to  as  chapter  30,  laws  of  1909,  anything 
not  on  the  plan  must  be  contracted  for  in  writing  with 
the  state  commission,  and  the  engineer  has  no  authority 
to  order  any  work  not  shown  on  the  plan,  nor  would  the 
contractor  be  legally  entitled  to  recovery  for  such  work, 
since  it  was  performed  contrary  to  the  statute.  Many  a 
contractor  has  learned  this  too  late,  often  after  the  expense 
of  a  lawsuit,  and  there  can  be  no  Justification  for  leaving 
so  misleading  a  provision  in  the  specifications. 

Contractors  are  not  generally  versed  in  the  legal  aspects 
of  their  contracts — ^they  are  concerned  with  the  execution, 
and  they  look  to  the  engineer  for  directions.  As  a  rule, 
the  engineers  themselves  are  woefully  ignorant  of  the  laws 
and  ordinances  which  regulate  their  operations,  and  they 
often  arrogate  to  themselves  power,  and  issue  orders  which 
may  be  perfectly  good  from  an  engineering  standpoint,  but 
which  are  directly  contrary  to  the  law  on  which  the  con- 
tract is  based.  The  contractor  is  the  man  who  suffers,  and, 
for  this  reason,  the  contracts  and  specifications  should  be 
drawn  in  a  more  comprehensive  and  less  ambiguous  man- 
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ner,  as  much  for  the  sruidance  of  the  engineer  in  the  field 
as  for  the  contractor. 

Legislative  enactments  must  naturally  have  great  bear- 
ing on  contracts  and  in  this  state  the  contractors  are  face 
to  face  with  two  mandates  of  the  labor  law,  which  affect 
their  work,  be  it  road  or  any  other  construction. 

First,  the  employment  of  any  laborer  unless  he  be  a 
citizen  of  the  United  States  is  absolutely  prohibited,  the 
penalty  for  violation  being  twofold,  fine  or  imprisonment, 
or  both,  as  provided  in  the  penal  code,  coupled  with  for- 
feiture of  contract  and  all  moneys  earned  thereunder  as 
provided  in  both  the  labor  law  and  the  penal  code.  This 
question  is  now  being  argued  to  a  final  settlement  in  the 
courts,  and  since  arriving  in  Rochester,  I  have  learned 
that  the  county  court  in  Orleans  county  has  refused  to  sus- 
tain the  demurrer  to  the  indictment  entered  on  behalf  of 
a  contractor  on  the  Barge  Canal,  who  has  been  indicted 
for  employing  alien  labor.  The  highest  courts  must  pass 
upon  this  question  before  contractors  can  safely  go  ahead 
with  their  work,  for  if  it  be  a  valid  prohibition,  public 
work  must  cease  in  this  state,  as  there  is  not  enough  citi- 
len  l^bor  available  to  do  the  work  required. 

Second,  the  contractor  must  pay  the  prevailing  rate  of 
wages  or  suffer  the  penalty  of  forfeiture  of  contract,  and 
what  determines  the  prevailing  rate  of  wages  is  a  conun- 
drum that  even  the  state  labor  commissioner  has  not  yet 
been  able  to  decide.  Is  it  the  rate  paid  to  the  majority 
in  a  locality  at  the  time  a  contract  begins?  Or,  does  it 
fluctuate  as  demand  and  supply  fluctuate?  And  is  a  man 
a  violator  who  continues  to  pay  the  same  rate  after  other 
and  perhaps  larger  contracts  are  let  in  his  vicinity,  which 
employ  the  same  class  of  labor  at  higher  pay?  This  is  a 
perplexing  question,  which  the  legislature  should  settle, 
and  not  leave  for  the  determination  of  the  courts  after 
expensive  litigation. 

It  has  been  stated  In  many  discussions  similar  to  this 
that  legislation  does  not  promote  honesty  but  is  rather 
for  the  purpose  of  punishing  dishonesty  when  detected. 
I  believe  that  engineers  and  public  officials  will  agree  with 
me  that  if  their  hands  were  not  so  tied  by  the  statutes  in 
their  relations  with  contractors,  they  would  be  able  to 
secure  more  satisfactory  performance. 

Treat  a  man  fairly  and  nine  times  out  of  ten  he  will 
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not  try  to  take  unfair  advantage  himself,  but  it  is  inherent 
in  human  nature  for  a  man  to  attempt  to  beat  a  game 
which  is  evidently  framed  up  to  beat  him,  and  instead  of 
recognizing  that  the  contracting  business  today  Is  predom- 
inated by  men  of  intelligence  and  practical  training,  the 
majority  of  contracts  prepared  by  the  state  and  its  muni- 
cipalities would  imply  that  the  expected  bidders  were  all 
rogues  or  ignoramuses. 

It  is  impossible  by  such  a  policy  to  secure  healthy  com- 
petition. The  proposal  states  that  the  contract  can  be 
awarded  only  to  the  lowest  responsible  bidder.  Respon- 
sible for  what?  If  he  refuses  to  execute  the  contract  after 
it  is  awarded,  he  is  responsible  for  the  amount  of  his  de- 
posit. If  he  fails  to  complete  the  work,  his  bondsman  is 
responsible  for  its  completion.  Every  bidder  from  the 
highest  to  the  lowest  is  responsible  to  that  extent  and  no 
more — therefore,  why  not  say  the  contract  shall  be  awarded 
to  the  lowest  bidder,  and  be  done  with  it. 

It  is  true,  the  proposal  also  states  that  the  bidder,  if 
requested  to  do  so,  must  present  evidence  of  hid  experi- 
ence, ability,  financial  standing,  etc.,  but  instead  of  being 
optional,  this  should  be  a  mandatory  provision,  and  fail- 
ure to  offer  satisfactory  evidence  of  that  nature  should 
be  absolute  ground  for  rejection. 

A  contract  clause  which  would  permit  the  commission 
to  select  the  bid  which  in  its  judgment  would  best  secure 
the  efficient  performance  of  the  work,  coupled  with  the 
requirement  that  the  contractor  must  furnish  the  evidence 
erf  ability  just  alluded  to,  would  seem  to  be  the  better  way 
to  award  contracts.  It  has  been  successfully  demonstrated 
for  years  by  the  Croton  and  Catskill  Aqueduct  commissions' 
in  New  York  City,  and  it  was  only  on  rare  occasions  that 
the  lowest  bidder  was  unable  to  meet  the  requirements. 
The  adoption  of  that  method  succeeded  in  attracting  the 
best  contractors  in  the  country,  knowing  that  they  were 
Coflipeting  with  their  equals  in  skill  and  that  the  inexperi- 
enced "gambler"  was  eliminated. 

Now  one  more  very  essential  requisite  for  successful 
contract  work  is  competent  supervision.  It  is  the  bane  of 
a  contractor's  existence  to  be  "bullyragged"  by  an  inex- 
perienced engineer  whose  sole  knowledge  is  confined  to 
his  technical  training  and  a  copy  of  the  specifications. 
And  it  is  often  because  of  his  inexperience  that  he  occu" 
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pies  his  position — an  experienced  man  wouldn't  take  the 
Job  at  the  salary  paid.  Is  it  economy  to  place  such  men 
in  positions  of  responsibility?  To  spend  millions  on  public 
improvements,  and  not  pay  the  men  who  supervise  them 
much  more  than  a  contractor  pays  his  timekeeper?  The 
reason  for  much  of  the  trouble  on  public  work  is  found  in 
the  niggardly  policy  of  employing  cheap  men  to  do  expert 
work. 

Not  alone  contracts,  but  public  office  as  well,  should  be 
made  more  attractive  to  men  of  high  caliber,  and  in  the 
long  run  such  a  policy  would  prove  more  economical  than 
the  attempt  to  secure  cheap  contract  work  under  cheap 
supervision.     (Applause.) 


PRESIDENT  PARKER:  Gentlemen,  I  see  most  of  you 
agree  with  Mr.  Crane's  sentiments.  He  has  shown  you, 
I  think,  he  is  well  able  to  deal  with  the  subject. 

Mr.  Ellis  will  now  give  you  his  point  of  view. 

P.  E.  ELLIS  (Melrose,  Mass.). — Mr.  President:  I  would 
like  to  call  the  attention  of  this  convention  to  some  of  the 
clauses  in  the  specification  upon  which  Mr.  Crane  has 
touched,  by  making  some  practical  applications  of  these 
clauses. 

There  is  a  clause  in  the  New  York  specifications  which 
reads  as  follows: 

"The  right  is  reserved  by  the  State  Commission  of  High- 
ways to  make  such  changes  in  the  plans  and  specifications 
as  may,  from  time  to  time,  appear  to  it  to  be  necessary  or 
desirable,  and  such  changes  shall  in  no  wise  invalidate  this 
contract." 

To  illustrate  how  this  clause  may  cause  a  loss  to  the 
contractor  I  will  cite  the  following  case:  The  preliminary 
plans  and  specifications  and  the  estimate  of  the  quantities 
for  a  road  showed  that  upon  that  road  there  was  a  surplus 
of  excavated  material,  which,  according  to  the  contract,  the 
contractor  was  supposed  to  dispose  of.  The  contractor  in 
making  his  estimate  upon  the  work  found  that  he  could 
dispose  of  this  surplus  material  at  a  profit  in  filling  in  some 
adjacent  land.  He  made  a  reduction  in  the  price  to  the 
state  in  amount  nearly  equal  to  the  amount  he  was  to  re- 
ceive for  the  material  which  he  disposed  of.  The  contract 
was   awarded   and   after  the  work   had   been  started  the 
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location  of  the  road  or  the  grades  were  changed  so  that 
there  would  be  no  surplus  material. 

I  think  the  contractors  as  a  rule  are  perfectly  willing  to 
have  minor  changes  made  and  they  expect  such  changes  in 
a  road.  But  it  is  unfair  to  the  contractor  to  make  changes, 
after  the  contract  is  awarded,  which  materially  alter  the 
conditions  which  existed  before  bids  were  received.  If  the 
last  part  of  this  clause  were  omitted,  that  is,  **and  such 
changes  shall  in  no  wise  invalidate  this  contract/'  the  con- 
tractor would  enter  into  a  contract  with  a  feeling  that  he 
would  be  consulted  before  any  great  changes  were  made  in 
the  plans. 

I  call  attention  to  another  matter  which  appears  on  the 
same  page  in  these  specifications  which  shows  the  lack  of 
confidence  the  specification  writer  has  in  the  contractor. 
This  reads  as  follows:  '*The  Improvement  shall  be  started 
at  the  part  of  the  road  farthest  from  the  source  of  supply 
of  broken  stone,  and  the  entire  work  shall  be  conducted 
and  completed  under  the  supervision  and  to  the  satisfac- 
tion of  the  State  Commissioner  of  Highways.^' 

It  is  customary  to  start  macadam  at  the  farthest  end 
from  the  source  of  supply  of  stone  but  it  is  not  always 
necessary  or  desirable  to  start  the  grading  at  the  farthest 
end,  and  in  some  cases  it  is  neither  desirable  nor  econom- 
ical even  to  start  the  broken  stone  as  specified.  To  con- 
struct roads  strictly  in  accordance  with  these  specifications 
would,  in  a  great  many  cases,  add  largely  to  the  expense  of 
the  road  without  bettering  the  construction  or  the  results 
which  are  desired.  I  have  seen  roads  on  which,  in  order 
to  start  at  the  farthest  end,  stone  would  have  to  be  hauled 
a  very  much  longer  distance  than  if  the  road  were  first 
graded  between  the  source  of  supply  and  the  farthest  end. 
This  clause  also  puts  the  supervising  of  the  work  in  the 
hands  of  the  engineer,  and,  if  interpreted  literally,  would 
take  away  many  of  the  rights  which  a  contractor  is  sup- 
posed to  have,  and  make  him  nothing  more  than  a  pay- 
master. 

I  will  call  your  attention  to  two  conflicting  clauses  in 
regard  to  excavating.     One  reads  as  follows: 

"Excavation  will  include  the  grading  of  the  roadway, 
ditches  and  side  slopes  the  entire  length  of  the  highway 
to  conform  to  the  width,  lines  and  grades  shown  on  the 
plans,  or  as  fixed  from  time  to  time  by  the  commission, 
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also  the  digging  of  foundation  pits  for  all  structures,  the 
cleaning  out  of  waterways  anci  old  culverts,  the  digging  of 
all  necessary  outlet  ditches,  where  right  of  way  has  been 
secured  and  the  grading  of  all  highway  intersections.  Un- 
less such  work  is  ordered  by  the  commission  in  writing, 
no  allowance  will  be  made  for  extra  excavation  beyond  or 
below  the  widths,  lines  and  grades  shown  on  the  plans  or 
as  fixed  by  the  commission.  All  ditches  must  be  dug  be- 
fore any  rolling  will  be  allowed." 

The  next  paragraph  reads  as  follows: 

"All  muck,  quicksand,  soft  clay  and  spongy  material 
which  will  not  consolidate  under  the  roller  shall  be  re- 
moved to  a  depth  to  be  determined  by  the  engineer  and 
paid  for  as  'excavation';  anl  the  space  thus  made  shall  be 
filled  with  sub-base  material  acceptable  to  the  engineer  and 
paid  for  as  sub-base." 

The  first  paragraph  says  that  no  allowance  shall  be  made 
for  excavation  beyond  or  below  lines  fixed  by  the  Commis- 
sion or  shown  on  plans.  The  second  paragraph  gives  the 
engineer  the 'right  to  order  work  done  below  lines  shown 
on  the  plans.  It  is  seldom  that  any  work  necessary  under 
the  latter  clause  is  shown  on  the  plans  and  work  of  this 
kind  is  necessary  from  time  to  time  on  most  all  roads.  It 
is  ofter  necessary  to  do  the  work  specified  in  the  last  para- 
graph quickly  so  that  other  work  may  progress. 

Resident  engineers  are  instructed  not  to  overrun  the  esti- 
mated quantities  and  in  order  to  do  so  they  take  a  great 
many  chances  on  the  subgrade  by  not  excavating  soft  ma- 
terial and  filling  in  with  sub-base  as  called  for  in  the  sec- 
ond "paragraph.  Trying  to  build  a  road  upon  a  soft  sub- 
grade  is  very  unsatisfactory  to  the  engineer  in  charge  and 
is  also  unsatisfactory  and  expensive  to  the  contractor. 

I  think  a  great  deal  of  difllculty  could  be  avoided  if  the 
commission  had  a  little  more  confidence  in  the  engineers, 
especially  the  resident  engineers,  and  also  a  little  more 
confidence  in  the  contractors.  If  the  specifications  could 
be  drawn  so  that  when  a  contractor  had  finished  reading 
them  he  would  have  every  confidence  in  the  engineers' 
Judgment  and  would  feel  that  the  engineers  were  placing 
some  confidence  in  him  and  his  ability  to  manage  his  own 
work  we  would  have  better  roads  at  a  much  less  cost 
per  mile  than  that  for  which  they  are  now  being  con- 
structed.    As  it  is  now,  the  contractor  is  constantly  run- 
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ning  up  against  clauses  in  the  specifications  which  if  in- 
terpreted literally  would  cause  a  great  loss  or  a  largely 
increased  price  for  the  roads. 

I  do  not  like  to  publicly  criticise  these  specifications 
thoroughly;  in  fact,  I  did  not  know  until  very  recently 
that  the  subject  of  Mr.  Crane's  paper  was  to  be  the  New 
York  state  specifications.  If  I  had  known  in  time  I  might 
have  declined,  as  I  am  doing  work  for  the  commission 
and  am  placed  in  the  position  of  criticising  the  work  of 
engineers  under  whom  I  am  working. 

PRESIDENT  PARKER:  Mr.  Ellis  wants  you  gentlemen 
to  think  that  on  account  of  it  being  a  delicate  situation,  he 
did  not  want  to  discuss  these  specifications.  As  a  matter 
of  fact,  he  was  only  too  anxious  to  get  the  opportunity; 
and  I  hope  that  in  the  discussion  which  will  take  place 
this  morning  and  this  afternoon,  he  will  have  a  chance  to 
say  what  is  in  his  mind. 

Mr.  Van  Hoesen  will  now  give  you  his  learned  dis- 
cussion. 

E.  F.  VAN  HOESEN,  (Secretary  New  York  Road  Build- 
ers* Association) :  Mr.  President  and  Gentlemen  of  the  Con- 
vention: I  have  listened  with  a  great  deal  of  atten- 
tion to  the  paper  Just  presented  to  you  by  Mr.  Crane,  and 
I  have  been  interested  and  pleased  at  the  able  manner  in 
which  he  has  called  some  things  to  our  attention — some 
of  the  trials  and  tribulations  of  the  contractor  due  to  the 
interpretation  of  the  specifications  and  the  inspection  given 
by  the  man  in  charge  of  the  work  called  for  by  the  con- 
tract. 

As  this  is  "Contractors'  Day,"  and  there  are  a  large 
number  of  contractors  here,  many  of  whom  I  hope  will 
enter  into  this  discussion,  I  do  not  propose  to  take  up 
much  of  your  time  by  presenting  my  views  of  this  subject. 
I  am  not  here  as  a  defender  of  the  contractor.  I  think 
the  average  New  York  road  contractor  needs  no  defender. 
I  believe  he  can  rest  his  defense  upon  the  roads  he  has 
built  in  the  past  few  years  for  the  state  of  New  York. 
There  is  no  doubt  that  there  have  been  failures  in  some 
roads  which  have  been  built  in  this  state  in  the  last  few 
years,  but  if  you  will  carefully  investigate  the  causes  of 
these  failures,  you  will  find  that  in  a  majority  of  cases 
the  failure  is  due  more  to  the  man  who  planned  the  road — 
who  may  have  used  material  not  proper  to  be  used  there — 
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and  that  the  failure  is  due  to  this  fact  more  than  to  the 
fact  that  the  contractor  has  not  given  the  contract  the 
necessary  attention,  or  that  he  has  been  dishonest. 

I  have  been  engaged  as  an  engineer  for  many  years  on 
Construction  work,  and  much  of  that  work  has  been  done 
tinder  contract.  For  the  last  two  years  I  have  looked 
at  it  more  from  the  contractor's  standpoint;  so  what  I 
have  to  say  about  contracts,  specifications  and  inspection 
will,  I  hope,  be  approached  in  a  fair  way,  as  I  have  been 
on  both  sides  of  the  fence.  The  perfect  specifications  in 
the  minds  of  most  contractors  and  some  engineers  must 
still  be  looked  for.  I  think  we  have  all  worked  under  the 
voluminous  type  of  specifications,  where  an  attempt  has 
been  made  to  cover  each  and  every  item  of  work  which 
the  man  who  drew  up  the  specifications  supposed  might 
be  called  for  on  that  contract,  and  afterward  it  is  found 
that  many  of  the  conditions  which  were  assumed  are  not 
correct.  We  have  also  had  that  shorter  form  of  specifica- 
tions, with  not  so  many  words  in  it,  in  which  nearly  every 
sentence  or  paragraph  ends  with  the  words,  '*or  as  directed 
by  the  engineer";  and  I  think  we  must  admit  that  those 
few  words  sometimes  covered  a  multitude  of  sins. 

The  specifications  should  be  carefully  considered  and 
they  should  be  free  from  ambiguity.  There  should  be  no 
Clauses  in  the  specifications  which  in  the  opinion  of  the 
man  who  draws  them  up  are  never  going  to  be  insisted 
upon.  They  should  contain  no  unfair  clauses  or  clauses 
of  doubtful  legality.  Referring  to  Mr.  Crane's  paper  and 
Mr.  Ellis'  discussion,  and  their  contentions  that  there  are 
in  the  state  specifications  covering  state  highway  work 
several  clauses  which  conflict  with,  each  other,  makes  me 
think  of  the  inspector  I  knew  many  years  ago,  who  had 
charge  of  some  contract  work  on  which  the  contractor  was 
an  acquaintance  of  mine.  The  inspector  called  the  atten- 
tion of  the  contractor  to  a  clause  in  the  specification  and 
said,  "Tou  want  to  do  your  work  in  accordance  with  that 
clause."  The  contractor  turned  to  the  preceding  page 
and  showed  him  a  clause  which  seemed  to  indicate  that  the 
work  should  be  done  in  an  entirely  different  manner.  The 
inspector  said  it  didn't  make  any.  difference  to  him  what 
the  boss  thought  when  he  wrote  those  specifications  on  that 
page,  for  he  evidently  changed  his  mind  when  he  got  over 
to  the  next  page. 
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Contractors  do  not  want  such  speciflcationB  that  a  ma^^ 
will  change  his  opinion  after  reading  each  clause,  "^hi^) 
danses  should  not  conflict. 

I  cannot  agree  with  the  suggestion  made  by  Mr.  Cran^; 
that  it  would  be  well  to  state  that  the  contract  will  be 
awarded  to  the  lowest  bidder  and  to  strike  out  the  word- 
"responsible."  I  believe  that  "responsible'*  does  not  alone, 
mean  the  ability  of  a  man  to  secure  a  certified  check  a^d 
put  it  in  with  his  proposal.  I  do  not  believQ  it  alone> 
means  the  ability  of  a  contractor  to  secure  a  bond  for  the 
faithful  performance  of  his  work,  but  I  think  "responsible'% 
also  means  that  the  contractor  is  responsible  when  he  Is^ 
weighed  up  against  his  past  performances  as  a  contractor,, 
and  the  quality  of  his  work.  Therefore  ^I  think  that  word 
should  be  left  in. 

I  do  not  think  many  contractors  would  agree  that  any 
commission  should  have  the  power  to  select  the  man  best 
fitted  in  the  opinion  of  the  commission  to  carry  out  that 
particular  contract.  That  may  be  entirely  right  on  9, 
large  piece  of  work  which  costs  several  millions  of  dol^^ 
lars,  and  where  considerable  care  can  be  given  to  the  sub- 
ject, but  in  road  work,  where  there  are  many  small  con-, 
tracts,  and  where  there  are  possibly  from  twenty  to  thirty 
contracts  signed  up  and  let  in  the  course  of  an  afternoon,  it 
might  mean  that  a  few  contractors  would  be  selected,  and^ 
the  work  could  be  parceled  out  to  them.  ; 

This  would  lead  to  endless  complications,  and  I  doubt 
very  much  if  any  commission  would  like  to  let  work  in 
that  way.  I  think  if  that  part  of  the  specifications  is  en- 
forced, and  instead  of  saying  that  the  commission  may 
require  a  contractor  to  present  satisfactory  evidence  as  to 
his  contracting  ability,  his  financial  standing,  and  the 
amount  of  plant  he  possesses,  if  it  said  that  they  shall 
insist — make  it  compulsory — so  that  a  man  who  is  asked 
to  do  that,  will  not  feel  that  he  is  singled  out  as  a  doubt- 
ful character,  they  would  get  a  better  class  of  contractors. 
If  that  were  done,  there  would  be  no  further  effort  needed 
to  give  this  work  to  the  right  kind  of  man. 

Referring  to  the  state  specification  covering  road  work, 
it  may  be  true  that  all  men  are  bom  gamblers,  but  I  do 
not  think  that  when  it  comes  to  building  roads  they  should 
be  called  upon  to  take  chances  in  the  specifications.     I  do- 
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not  propose  to  go  over  the  BpecificatlonB  and  call  attention 
to  the  clauses  which  might  be  called  "gambles." 

But  there  is  one  matter  which  I  wish  to  take  up,  and 
that  is  the  stone  question.  Where  local  stone  is  speci- 
fied, the  contractor  is  told  where  that  stone  can  be  ob- 
tained* where  the  ledge  or  quarry  is  situated.  The  de- 
partment has  already  taken  samples  from  that  quarry  and 
ledge,  they  have  been  tested,  and  the  contractor  has  been 
told  that  the  stone  is  satisfactory.  In  the  present  speci- 
fications it  reads,  "It  shall  be  satisfactory  to  the  chief  en- 
gineer." Now,  after  the  contractor  gets  to  work  and  erects 
|iis  crusher,  and  starts  in  good  faith  to  crush  that  stone, 
which,  in  his  opinion,  is  all  right,  it  is  quite  possible  that 
in  a  few  days  the  same  official  who  approved  the  stone 
will  say  that  he  is  not  satisfied  with  the  stone — that  the 
supply  is  not  satisfactory.  Then  the  contractor  must  go 
and  get  a  new  source  of  stone  supply,  as  the  specifications 
state:  "All  stone  is  to  be  approved  by  the  chief  engineer 
before  being  used.  If  after  trial  it  is  found  that  partially 
developed  quarries,  ledges  or  other  sources  of  supply  do 
not  furnish  a  uniform  product,  or  if  for  any  reason  the 
product  from  any  source  at  any  time  proves  to  be  un- 
satisfactory to  the  chief  engineer,  he  may  decline  to  con- 
tinue its  use,  and  may  require  the  development  of  other 
quarries,  or  the  Commission  may  require  the  contractor 
to  furnish  other  sources  of  supply;  and  the  contractor  will 
have  no  claim  for  increased  payment  on  account  of  such 
requirement." 

Under  that  clause,  it  would  seem,  if  there  were  no  suit- 
able stone  in  the  locality,  that  the  contractor  must  go  out 
and  bring  in  imported  stone  at  the  same  cost  as  the  local 
stone  which  he  was  expecting  to  use. 

Where  imported  stone  is  to  be  used,  the  contractor  can 
protect  himself  against  loss,  as  he  can  require  the  quarry 
or  the  stone  company  to  furnish  stone  in  accordance  with 
the  state  requirements  and  specifications.  But  with  a 
local  stone  road  there  is  always  a  gamble  on  the  part  of 
the  contractor  as  to  whether  he  can  use  that  local  stone. 
One  contractor  I  know  of,  after  erecting  his  stone  crusher 
and  preparing  to  start  work,  was  told  that  he  could  not 
use  the  stone,  and  was  sent  elsewhere  to  get  it.  It  seems 
to   me  that  the   department  has  plenty  of  time   between 
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starting  the  preparation  of  plans  and  the  day  the  contract 
is  let  to  make  a  careful  investigation  of  the  sources  of 
supply  to  determine  whether  there  is  sufficient  stone 
and  whether  it  is  of  good  quality — in  other  words,  to  de- 
termine whether  there  is  a  good  supply.  The  contractor 
on  the  other  hand,  has  about  two  weeks,  during  which 
time  he  looks  over  a  great  many  roads,  and  it  would  be 
impossible  for  him  to  satisfy  himself  as  to  a  stone  supply, 
chiefly  because  of  the  time  of  year.  The  ground  is  gen- 
erally covered  with  snow  when  the  contractor  is  called 
upon  to  present  his  proposals  for  roads,  and  the  contrac- 
tor would  get  the  same  results  as  the  state  even  if  he  had 
Samples  tested,  as  there  is  no  question  or  doubt  that  the 
tests  of  the  state  are  correct.  But  there  is  a  doubt  as 
to  whether  the  supply  would  run  uniformly,  and  the  state 
should  take  this  chance  rather  than  the  contractor. 

I  agree  entirely  with  Mr.  Crane  when  he  says  there 
should  be  more  competent  supervision  of  the  roads  on  the 
part  of  the  state.  I  do  not  mean  to  say  that  all,  or  the 
greater  part,  of  the  inspectors  in  the  employ  of  the  state 
are  not  competent.  I  know  that  is  not  true.  I  know  a 
great  many  of  them,  and  I  know  they  are  men  of  gooa 
judgment,  capable  of  carrying  out  the  contract  speciflca- 
tions  in  a  proper  way.  But  we  also  know  there  are  some 
who  are  not  in  that  class,  and  if  the  contractor  happens 
to  draw  that  kind  of  a  man  on  his  contract  it  doesn't 
make  much  difference  to  him  if  they  have  the  best  men 
in  the  country  on  the  other  roads  under  contract;  as  far 
as  he  is  concerned,  they  are  poor  ones.  So,  a  man  should 
not  be  placed  in  the  hands  of  incompetent  supervision  or 
incompetent  men. 

It  may  be  difficult  to  get  a  sufficient  number  of  com- 
petent men  to  cover  all  the  roads  in  the  state,  particularly 
on  separate  contracts  made  in  large  numbers,  as  they 
are.  Even  if  we  do  not  consider  the  question  of  salary, 
it  is  not  always  possible  to  get  a  good  man  even 
though  the  salary  is  attractive.  The  number  of  experi- 
enced road  builders  in  the  country  is  small  as  compared 
with  experienced  engineers  in  other  lines  of  contract  work, 
and  until  a  man  has  had  that  experience  which  fits  him 
for  this  work,  he  is  not  a  proper  man  to  put  out  on  a  con- 
tract,  away   from   all  sources  of  information  except   that 
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which  18  contained  in  his  head,  to  tell  the  contractor  that  he 
must  do  this  and  he  must  not  do  that. 

Some  contractors  who  have  done  work  in  this  state  may 
have  had  good  men  to  supervise  their  work;  but  there  are 
other  inspectors  who  spend  the  greater  part  of  the  time 
sitting  on  the  top  rail  of  the  fence  with  a  set  of  specifica- 
tions in  their  hands,  seeing  if  they  cannot  find  some  clause 
which  will  require  the  contractor  to  do  his  work  in  a  way 
different  from  the  way  he  is  doing  it  and  in  a  more  expen- 
sive manner.  And  there  are  many  such  men  in  the  employ 
of  the  state.  I  would  suggest  if  it  is  not  possible  to  get  a 
supply  of  competent  men  for  each  contract  that  the  state 
should  supply  another  grade  of  men,  that  would  come  be- 
tween the  resident  engineer  and  the  man  on  the  road.  These 
men  could  be  selected  by  a  promotion  examination  in  which 
the  man's  rating  would  depend  not  only  on  his  ability  to  an- 
swer the  technical  and  the  practical  questions  that  are  put 
to  him,  but  would  depend  greatly'  upon  his  superior's  opin- 
ion of  his  ability,  his  opinion  of  him  as  a  man,  his  opinion 
of  him  as  an  inspector.  In  such  an  examination  attention 
should  be  given  to  a  man's  past  performances  in  the  de- 
partment, and  to  whether  or  not  he,i£f  a  broad  gauged,  level 
headed  man.  By  means  of  such  an  examination,  the  de- 
partment could  secure  from  its  present  force  a  sufficient 
number  of  experienced  men,  and  these  men  could  be  given 
a  number  of  roads,  the  number  depending  upon  their  loca 
tion. 

It  might  be  that  a  road  in  the  Adirondack  region  might 
require  one  man's  entire  time,  and  in  another  section,  a  man 
might  be  able  to  look  over  five  or  six  roads.  He  should 
look  over  them  every  two  or  three  days,  or  every  day,  if 
he  can.  And  it  would  act  as  a  balance  wheel  for  these 
inexperienced  men  who  are  always  on  the  work  to  see  that 
the  blocks  are  placed  for  the  proper  thickness  of  stone,  etc. 
Then,  if  the  men  on  the  work  made  a  wrong  ruling,  the 
contractor  would  find  it  easy  to  get  in  touch  with  the  com- 
petent man  who  understands  the  work  thoroughly,  and  he 
could  get  satisfaction. 

The  division  engineers  and  the  resident  engineers,  men 
who  are  selected  on  account  of  their  knowledge  of  the  work, 
and  on  account  of  their  being  Just  such  broad  gauged,  level 
headed  men,  as  Mr.  Crane  suggested,  are  too  busy,  and 
have  too  many  other  duties  to  perform  to  go  over  these 
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roads  as  often  as  they  may  desire  or  like.  It  is  a  difficult 
matter  for  the  contractor  to  get  in  touch  with  the  division 
engineer,  or  the  resident  engineer,  personally  or  by  tele- 
phone, as  he  may  be  out  of  the  office.  If  the  contractor 
writes  a  letter,  he  gets  an  answer  after  three  or  four  days' 
delay.  In  addition  to  that,  the  average  contractor  does  not 
want  to  be  classed  as  a  "kicker,"  and  he  shuts  his  eyes  and 
goes  ahead  to  find  at  the  end  of  the  season  that  he  is  out 
two  or  three  thousand  dollars,  not  because  he  has  made  any 
error  in  his  bid,  but  owing  to  the  fact  that  he  has  been 
hal^assed  and  annoyed  by  things  which  a  broad  gauged, 
competent  man  would  not  subject  him  to.  The  average 
contractor,  as  I  said,  does  not  want  to  be  called  a  "kicker," 
and  so  he  does  not  complain  as  often  as  he  should. 

One  contractor  told  me  about  a  man  who  was  an  inspec- 
tor on  his  road,  requiring  certain  things.  I  said,  "Why 
didn't  you  complain?"  He  said,  "I  would  not";  but,  he  said, 
"If  I  get  another  contract  and  they  put  that  man  on  it,  I 
will  throw  up  my  contract  and  forfeit  my  money." 

Mr.  Crane  said  he  thought  there  was  a  disposition  on  the 
part  of  the  men  engaged  in  this  work,  that  is,  on  the  part 
of  the  man  who  plans  and  the  man  who  carries  out  the 
work,  to  get  together  and  agree  upon  some  form  of  speci- 
fications which  will  be  agreeable  to  both  of  them.  I  think 
that  is  something  to  be  hoped  for. 

It  makes  no  difference  how  competent  is  the  engineer 
whose  duty  it  is  to  prepare  the  specifications,  it  won't  in- 
jure the  state  in  any  way,  nor  that  engineer's  reputation, 
if  he  calls  in  to  confer  with  him  some  of  the  practical  men, 
some  of  the  road  builders  who  have  been  engaged  in  road 
work  for  a  number  of  years.  Some  of  them  in  this  state 
have  been  engaged  in  this  class  of  work  for  ten  years,  and 
when  they  suggest  something  that  is  good,  It  will  harm 
neither  the  state  nor  the  engineer  to  incorporate  it  in  the 
specifications.  And  I  think  that  many  of  the  troubles  of 
the  contractor  would  be  eliminated  if  that  were  done.  Some 
engineers  may  think  that  if  they  do  a  thing  of  this  kind, 
they  are  not  as  big  as  they  are  supposed  to  be;  but  I  think 
the  big  man  who  fills  a  place  where  he  writes  specifications 
covering  several  million  dollars  of  work  would  do  well  be- 
fore he  sends  out  these  specifications  to  ask  the  experienced 
road  builders  what,  in  their  opinion,  should  be  eliminated 
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from  the  specifications,  or  what  added  to  them  in  order, to 
secure  the  best  possible  results. 

There  are  dishonest  contractors  just  as  there  are  dishon- 
est men  in  other  walks  of  life.  We  find  a  few  dishonest  en- 
gineers—-only  a  few — and  but  very  few  contractors.  I  be- 
lieve that  with  perfect  safety  we  can  pick  out  in  this  state 
a  number  of  road  builders  to  whom  it  would  be  entirely 
safe  to  hand  a  contract  with  the  specifications  and  the  plans, 
put  them  out,  tell  them  to  do  the  work  and  take  away  all 
supervision.  The  state  would  get  the  only  kind  of  a  road 
that  the  contractor  knows  how  to  build — ^that  is,  the  best 
road  of  that  type. 

I  do  not  know  that  this  would  be  a  good  thing  to  do,  but 
I  believe  those  men  who  have  been  in  the  road  business  for 
a  number  of  years,  value  their  business  reputation  for  hon- 
esty and  fairness  and  consider  it  as  much  of  an  asset  in 
conducting  their  business  as  they  do  their  contracting  plant, 
or  their  money  in  the  bank. 

As  I  have  said,  I  am  not  here  to  defend  the  contractor, 
yet  having  had  considerable  to  do  with  the  preparation  of 
specifications  such  as  I  have  been  criticising — although  I  do 
not  believe  that  I  placed  any  of  these  bad  features  in  them 
— I  desire  to  call  attention  to  the  fact  that  all  these  little 
things  are  annoying  to  the  contractor,  and  prevent  him 
from  doing  his  work  as  it  should  be  done.  They  are  an- 
noying to  the  man  In  charge  of  the  work,  as  they  cause 
friction  between  the  contractor  and  himself,  and  if  they 
could  be  avoided,  you  would  get  a  better  class  of  work  for 
the  state,  and  that  is  something  everybody  here  wishes. 

PRESIDENT  PARKER:  We  will  now  take  a  recess 
until  two  o'clock. 


SIXTH  SESSION 

Thursday  Afternoon,  November  16 

PRESIDENT  PARKER:  Gentlemen,  I  think  there  are 
enough  of  us  here  to  go  ahead  with  this  meeting.  I  will 
advise  you  that  I  am  to  leave  tonight,  and  will  surrender 
the  baton  of  office  to  Mr.  Owen. 

I  hope  you  will  start  in  and  discuss  the  questions  which 
have  been  presented  to  you  from  the  contractors'  point  of 
view  and  if  any  engineer  or  anybody  else  has  an  opinion  or 
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a  view  to  express  or  a  question  to  ask,  I  hope  he  will  ask  It, 
or  state  it. 

The  purpose  of  these  meetings  Is  discussion  and  the  ex- 
change of  views,  and  I  think  they  will  be  valuable  if  you 
only  let  yourselves  out,  even  though  it  is  harsh  criticism 
as  distinguished  from  praise.  I  think  harsh  criticism  will 
be  more  likely  to  arouse  discussion  than  unstinted  praise. 
Therefore,  I  hope  the  most  stringent  criticism  you  can 
bring  to  bear  will  be  made  upon  this  question,  whether  on 
th'e  contractor  or  on  the  engineer  or  on  the  superintendent 
or  on  the  commission.  I  hope  none  of  you  is  so  shy  that 
you  will  not  be  willing  to  start  it. 

I  would  like  to  say  that  the  meeting  tonight  in  this  hall 
Is  one  that  I  do  not  think  you  or  anybody  should  miss. 
The  stereopticon  views  and  the  lectures  to  be  given  are  of 
absorbing  Interest,  and  I  hope  all  of  you  will  come  and 
bring  your  friends,  so  that  this  place  will  be  filled.  It  is  to 
be  opened  at  eight  o'clock  in  this  hall. 

Mr.  Owen  will  start  this  thing  going,  but  I  hope  you  will 
all  take  part. 

(James  Owen,  Third  Vice  President  of  the  American 
Road  Builders'  Association,  takes  the  chair.) 

CHAIRMAN  OWEN:  As  this  is  "Contractors'  Day,"  it  is 
a  little  presumptive  for  an  engineer  to  "butt  in."  The  only 
thing  I  wish  to  suggest  to  the  contractors  on  this  road  busi- 
ness, as  well  as  contractors  on  other  work,  is,  whether  the 
future  practice  will  not  be  for  the  contractor  to  have  his 
own  engineer.  In  work  of  magnitude  that  practice  has  be- 
come almost  universal  at  jpresent,  and  the  contractor's  engi- 
neer and  the  principal's  .engineer  can  get  together  and 
arrange  things,  and  by  that  means  save  an  enormous 
amount  of  friction,  and  prevent,  in  most  cases,  any  possible 
error. 

I  bring  this  out,  as  I  think  it  is  a  thing  that  the  road 
contractors  have  not  taken  hold  of  as  they  should. 

In  most  of  the  work  that  I  design  now,  I  provide  posi- 
tively that  the  contractor  shall  have  his  own  engineer,  that 
is,  he  shall  have  the  control  of  the  work  and  also  the  control 
of  so  much  engineering  as  is  necessary  for  his  part  of  the 
work,  subject  to  the  revision  and  correction  of  the  engineer. 

Now,  there  is  another  point  I  want  to  bring  up,  which  Is 
more  pertinent  to  the  road  question,  and  it  is  a  matter  of 
considerable  importance  to  road  contractors  in  the  future. 
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The  construction  of  the  road  is  but  a  mere  incident  in  its 
life.  The  contractor  builds  it  and  he  leaves  it,  and  the  care 
or  maintenance  of  it  is  Tested  in  some  other  authority,  and 
consequently,  in  the  future,  the  work  of  maintenance  will  be 
greater  than  that  of  construction.  My  thought  about  that 
was  much  emphasized  some  years  ago  by  a  county  engineer 
from  England  who  was  inspecting  our  roads.  He  said  he 
had  500  miles  of  road  to  take  care  of  in  England,  but  he 
had  only  built  a  couple  of  miles.  In  the  old  sections  of 
New  Jersey  where  we  have  been  building  roads  for  twenty 
years,  the  construction  department  is  dwindling,  while  the 
maintenance  part  is  becoming  enormous. 

And  then  comes  the  question  of  how  much  of  this  should 
be  done  by  day's  work,  and  how  much  by  contract.  That  is 
a  matter  which  offers  considerable  difficulty,  and  I  would 
like  some  of  the  contractors  here,  and  gentlemen  who  have 
charge  of  roads  in  their  official  capacities,  to  bring  up  their 
experiences  before  us,  as  they  can  throw  considerable  light 
on  this  question. 

Will  you  say  something  on  this,  Mr.  Bristow,  and  open 
the  discussion? 

PRANK  W.  BRISTOW,  (Superintendent  of  Repairs,  New 
York  State  Highway  Department;  Rochester) :  It  is  a  rather 
broad  question  to  decide  in  regard  to  maintenance  work — 
whether*  it  should  be  carried  on  by  your  own  force  or 
•  whether  it  should  be  done  by  contract.  My  experience  is 
that  ordinary  surfacing  work,  including  minor  repairs,  can 
best  be  done  by  your  own  forces.  Surface  applications  of 
dust  layers  can  be  made  by  either  plan,  though  more  sat* 
isfactory  and  economical  results,  are  secured  by  your  own 
forces.  Resurfacing  or  reconstruction  is  properly  work  to 
be  done  by  contract. 

CHAIRMAN  OWEN:  What  is  the  experience  of  some 
other  members  on  that  point? 

MR.  COOLEY:  I  hail  from  a  portion  of  the  country 
where  conditions  are  different  from  those  in  the  eastern 
states.  I  am  from  Minnesota.  All  over  that  great  western 
country  you  find  roads  built  on  a  hit-or-miss,  patch-and- 
patch  plan  which  has  been  in  vogue  since  the  country  was 
first  settled.  And  it  presents  a  difficulty  that  you  people 
do  not  have  to  contend  with,  as  a  general  rule.  We  are 
in  favor  of  doing  our  work  by  contract,  but  only  when  we 
can  specify  precisely  what  we  require.     And  I  think  that  in 
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all  contracts  there  should  be  such  an  understanding  be- 
tween the  party  of  the  first  part  and  the  party  of  the  sec- 
ond part,  that  there  would  be  no  question  as  to  exactly 
what  is  to  be  done.  If  there  is  any  such  question,  the 
party  of  the  first  part,  or  the  owner,  as  the  case  may  be, 
must  pay  a  higher  price  for  his  work  than  if  the  specifica- 
tions were  drawn  precisely.  But  in  the  improvement  of 
our  highways,  of  which  we  have  80,000  miles  in  the  state 
of  Minnesota,  we  find  it  impossible  to  determine  exactly 
what  we  want,  and  that  has  led  us  into  a  great  deal  of 
trouble  with  the  taxpayers. 

In  every  contract  I  have  let  in  that  state  I  have  pre- 
pared for  extra  work,  or  work  not  contemplated  at  the 
time  the  contract  was  let.  As  I  stated,  most  of  bur  roaas 
have  been  built  in  the  neighborhood  of  fifty  years.  We 
built  on  the  hit-or-miss  plan,  and  we  did  not  know  whether 
the  foundation  of  the  road  would  carry  the  future  traffic 
over  it  or  not.  We  did  not  know  that,  so  we  were  required 
to  insert  a  clause  providing  that  in  case  of  any  unforeseen 
contingency  requiring  work  not  covered  in  the  contract,  the 
contractor  should  do  the  extra  work  under  the  supervision 
of  the  engineer,  and  receive  ten  to  fifteen  per  cent,  for  his 
work  and  the  use  of  his  plant,  over  and  above  his  pay-roll; 
and  we  required  that  we  be  notified  so  as  to  put  a  time- 
keeper on  the  Job  for  the  state. 

We  are  not  here  to  give  advice  or  instruction,  but  we  are 
trying  to  find  out  all  we  can.  We  are  building  ten  or  fif- 
teen stretches  of  macadam  road,  and  before  we  allow  any 
expenditure  for  the  metaling  on  top  we  require  that  a  firm 
foundation  shall  be  put  in.  We  occasionally  find  places 
where  the  ground  springs  under  the  impact  of  the  road 
roller,  showing  that  in  the  past  some  fool  of  a  road  over- 
seer has  built  that  road  by  raising  the  grade  with  any- 
thing he  could  get — sods,  stumps,  roots,  etc.,  and  prevent- 
ing it  from  becoming  a  firm  foundation  for  a  macadam 
road.  We  provide  in  such  cases  that  the  extra  work  shall 
be  done  under  the  supervision  of  the  engineer,  regardless 
of  the  contract,  and  paid  for  over  and  above  the  cost. 

We  have  another  difficulty  in  the  way  of  construction 
that  you  do  not  have,  and  that  is  with  the  material  of  which 
we  have  to  construct  our  roads.  We  have  in  our  state  many 
hundreds  of  square  miles  that  are  comprised  in  the  drain- 
age districts.    This  territory  is  partially  covered  with  water, 
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and  moss  and  peat  four  or  five  feet  deep.  We  have  to  build 
roads  of  the  material  we  have,  and  of  the  roads  which  we 
must  build  of  that  class  of  material,  some  will  become  com- 
pact under  our  drainage  system,  and  be  capable  of  carry- 
ing a  load  and  becoming  suitable  foundations  for  future 
improvement.  , 

Now,  it  is  not  advisable  that  the  engineer  be  at  odds  with 
the  contractor.  We  realize  the  fact  that  the  contractor 
who  is  making  a  good,  reasonable  profit  on  his  contract 
is  the  best  man  to  deal  with.  And  we  also  realize  that  if 
we  have  a  contractor  who  takes  a  contract  at  a  lower  sum 
than  he  should,  we  have  to  spend  more  money  watching 
his  work.  But  in  order  to  get  a  suitable  foundation  for 
our  system  of  roads,  we  have  got  to  provide  for  all  contin- 
gencies of  uncertainty  in  the  foundation. 

We  have  another  condition  that  calls  for  interference  on 
the  part  of  the  engineer.  In  many  of  our  marshes  you  may 
sound  for  ten  or  fifteen  feet,  and  get  to  what  is  apparently 
a  solid  bottom  of  hardpan  or  gravel,  but  by  careful  churn- 
ing you  will  break  through  it.  and  the  sounding  rod  will 
go  down  several  more  feet  of  its  own  weight.  That  is  one 
reason  why  we  have  to  make  this  clause  in  the  contract  to 
provide  for  such  contingencies.  In  Minnesota  we  have 
driven  piles  sixteen  or  eighteen  feet  long,  which  had  to  be 
lengthened  to  eighty  or  one  hundred  feet.  So  I  say  there 
should  be  a  certain  amount  of  flexibility  in  contracts  in 
order  to  do  justice  to  the  contractor  and  to  the  engineer. 
If  we  do  not  know  precisely  what  we  are  to  do,  we  must 
provide  for  contingencies. 

We  have  something  else  to  contend  with  there — that  is 
the  eight-hour  system.  In  the  legislature  a  few  years  ago 
there  was  passed  an  appropriation  of  $10,000,  to  be  ex- 
pended under  the  supervision  of  the  state  engineer  to  build 
a  road  at  Lake  Itasca.  I  was  talking  with  one  of  the  con- 
tractors, and  I  asked  what  he  paid  his  men,  and  he  said 
$1.75  a  day.  I  said,  *'What  are  they?"  He  said.  "Ital- 
ians.'' **Where  Is  your  padrone?"  I  said.  I  went  to  see 
the  padrone,  and  I  said,  "How  much  are  you  getting  for 
your  men?"  He  told  me  $1.75.  "How  much  do  you 
work?"  I  said.  He  said,  "Ten  hours."  I  said  to  him, 
"Will  you  take  $1.50  for  a  day  of  eight  hours?"  He 
said,  "No." 

Jhe  law  provides  that  no  man  working  on  public  works 
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shall  work  more  than  eight  hours.  You  cannot  get  ten 
hours'  work  a  day  and  pay  proportionately  for  it.  If  the 
laborers  work  over  eight  hours,  the  engineer  in  charge 
and  the  highway  commissioner  are  liable  for  heavy  penal- 
ties. So  we  could  not  get  this  work  done;  the  county  con- 
tractors got  it  and  paid  $1.75  for  ten  hours  instead  of 
paying  the  same  amount  of  mon^y  for  eight  hours,  as  we 
were  doing.  The  conditions  in  the  middle  and  far  West 
are  more  serious  than  anything  you  have  to  contend  with 
in  these  richer  states.  You  can  afford  to  build  roads  at 
110,000,  $15,000  or  $20,000  per  mile. 

We  are  subjected  to  difficulties  you  gentlemen  in  New 
York  have,  too,  and  we  have  also  occasional  difficulty  In 
harmonizing  matters  between  the  state  and  the  contractor. 
I  have  been  obliged  to  do  a  whole  lot  of  work  by  the  day, 
as  there  was  such  a  howl  raised  about  these  uncertainties 
in  the  contracts.  We  tried  to  build  a  piece  of  work  outside 
of  Minneapolis,  and  the  contract  did  not  specify  exactly 
what  was  wanted,  because  it  could  not  so  specify  unless 
we  dug  up  the  road  in  advance.  And  there  we  were.  We 
have  to  meet  such  conditions,  and  they  make  it  desirable 
that  there  be  more  harmony  between  the  engineer  and  the 
contractor.  Engineers  do  not  care  to  find  fault  with  the 
contractors  all  the  time — once  or  twice  is  enough.  But  if 
the  contractor  has  contingencies  to  meet  that  he  knows 
nothing  about,  differences  are  brought  up. 

Two  years  ago  I  was  called  on  to  superintend  a  contract 
for  two  or  three  miles  of  road.  The  lowest  bid  we  got 
was  $11,000;  our  estimate  was  $6,000.  I  went  to  see  the 
contractor  and  asked  him  why  he  would  not  make  a  rea- 
sonable bid.  He  said,  "Well,  I  am  afraid  of  the  engi- 
neers." They  had  a  copy  of  what  we  call  the  **Red  Book," 
which  provides  for  all  the  contingencies  we  could  imagine 
would  occur  in  road  contracting  work.  They  got  hold  ot 
that  and  they  were  afraid.  Under  the  heading  of  "Stone," 
it  said  that  no  stone  more  than  one  inch  in  diameter  should 
remain  on  the  surface  after  it  was  finished.  We  did  that 
work  by  day  labor  and  got  ten  hours  of  labor  for  $1.75, 
and  we  did  it  for  a  number  of  dollars  under  our  estimate. 
There  is  no  use  of  being  afraid  of  an  engineer  if  he  is 
fairly  honest  and  intelligent.  The  engineer  is  interested 
in  seeing  the  contractor  make  a  reasonable  profit  after 
fulfilling  the  terms  of  his  contract.     So  you  need  not  be 

127 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'  ASSOCIATION 

afraid  of  the  engineer  if  you  have  a  contract  that  properly 
specifies  the  work  to  be  done. 

CHAIRMAN  OWEN:  We  are  obliged  to  Mr.  Cooley  for 
his  statement. 

Mr.  Headley,  let  us  have  your  views  on  the  contractor's 
side. 

W.  T.  HEADLEY,  (President,  Headley  Good  Roads  Co., 
Philadelphia,  Pa.):    What  is  the  question,  Mr.  Chairman? 

CHAIRMAN  OWEN:  The  papers  this  morning  were  sup- 
posed to  be  written  by  contractors,  and  the  general  trend 
of  the  papers  was  seemingly  to  somewhat  criticise  the 
engineer,  not  only  in  his  methods,  but  in  his  manners  and 
also  in  the  treatment  of  the  subject  In  the  specifications. 
And  while  It  is  "Contractors'  Day,"  the  question  arises 
now  whether  your  experience  as  a  contractor  will  corrobo- 
rate what  Mr.  Crane  and  Mr.  Ellis  said  on  the  platform. 
Have  you  had  the  same  trouble  as  the  others? 

MR.  HEADLEY:  I  won't  say  that.  I  thought  the  ques- 
tion was  whether  repair  work  should  be  done  by  contract, 
or  whether  the  municipality  should  do  it  with  Its  own 
labor. 

My  experience  is  this:  If  the  work  is  to  be  done  by 
contract,  the  public  officials  let  It  go  too  long  because  their 
engineer  cannot  draw  a  specification  that  the  contractor 
can  follow.  They  do  not  fill  the  little  holes  until  they 
become  big  holes.  Then  they  Inspect  and  see  the  road 
when  it  Is  full  of  these  holes,  and  they  say  the  condition 
is  awful,  and  realize  that  something  must  be  done. 

My  idea  is  that  the  maintenance  of  a  road  should  be 
carried  on  by  the  municipality  or  the  county  or  some  head 
organization  which  can  go  ahead  with  the  little  repairs 
as  they  crop  up.  A  contractor  cannot  take  that  work 
unless  there  is  a  sufficient  amount  of  it  to  keep  a  force 
busy  for  a  reasonable  time.  If  he  can  get  enough  of  it, 
then  he  can  do  it  only  on  a  percentage  basis,  as  he  cannot 
tell  what  It  will  cost.  This  summer  I  had  a  little  experi- 
ence on  that  line.  There  were  ten  or  twelve  miles  of  bitu- 
minous road  which  had  been  down  three  or  four  years; 
in  some  parts  of  it  there  were  holes  and  other  imperfec- 
tions. An  estimate  for  its  repair  was  wanted.  I  had  been 
interested  In  the  construction,  but  I  could  not  tell  what 
it  would  cost  to  make  the  necessary  repairs.  They  told 
me  to  repair  the  road  on  a  percentage  basis.     This  I  did, 
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and  the  cost  was  about  |500  a  mile.  The  road  was  a  heav- 
ily traveled  road,  about  12  ft.  wide,  which  had  been  down 
four  seasons.  If  those  repairs  had  been  made  from  time 
to  time  they  would  not  have  cost  as  much  money.  But  in 
this  county  they  have  no  organization  for  repair  work.  It 
is  all  done  by  contract;  and  they  had  to  let  it  go  until  it 
was  big  enough  to  warrant  a  contractor  going  there  with 
a  force  of  men. 

My  opinion  is  that  every  county  should  have  an  organi- 
zation for  ordinary  repair  work.  When  it  comes  to  the 
larger  repairs,  the  engineer  can  draw  specifications  and 
say:  "I  want  this  made  in  such  and  such  a  manner,  and 
so  thick."  Then  contractors  can  bid  on  it,  and  get  results. 
Otherwise,  I  do  not  know  how  It  can  be  done.  If  it  is  to 
be  done  by  a  contractor,  I  say  It  should  be  done  on  a  per- 
centage basis. 

C.  A.  KENTON,  (President,  Indiana  Good  Roads  Associa- 
tion, Indianapolis,  Ind.):  This  is  a  broad  question,  gentle- 
men. I  have  a  feeling  of  hope  for  the  future,  more  than 
for  what  can  be  settled  just  now.  I  believe  that  as  time 
goes  along,  new  systems  and  methods  will  T>e  devised  which 
will  change  the  present  costly  ones.  I  believe  we  will 
have  big  automobile  trucks  in  which  we  can  carry  pre- 
pared material  and  hot  bitumen,  ready  to  spread,  where  a 
repair  is  to  be  made,  and  that  repair  can  then  be  made  in 
a  moment,  and  they  can  quickly  proceed  to  the  next.  I 
believe  that  it  will  be  possible  for  a  county  with  one  such 
single  machine  to  take  care  of  500  miles  of  road.  A  big 
part  of  all  the  present  cost  of  repairs  on  bituminous  roads 
is  the  assembling  of  material  and  labor.  How  to  get  them 
to  the  defect  in  an  economical  way  is  the  question.  But 
if  you  have  a  machine  that  will  take  the  material  and  the 
men  and  the  tools,  and  do  what  such  a  machine  can  do, 
with  its  complete  equipment,  you  have  made  much  for 
economy.  When  the  repair  is  made,  it  is  well  made,  and 
the  men  are  soon  on  their  way  to  the  next  place.  Instead 
of  dragging  along,  they  can  go  at  the  rate  of  fifteen  miles 
an  hour,  and  the  first  thing  you  know,  much  work  has  been 
done.  I  believe  that  a  machine  can  be  devised  such  that 
500  miles  of  road  can  be  taken  care  of  by  one  machine  and 
its  equipment.  If  you  can  do  that,  you  can  do  the  work 
in  less  time,  and  much  more  cheaply  than  by  any  other 
method.     Of  course  the  piles  of  stone  you  have  now  along 
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the  road  provide  a  very  fair  method,  but  you  do  not  get 
the  best  results  from  it  at  the  lowest  cost. 

In  the  west  of  England  they  have  a  way  of  taking  the 
ordinary  macadam  road,  and  by  the  use  of  what  they  call 
tarred  stone,  that  is,  stone  mixed  with  tar,  making  ordinary 
repairs.  It  comes  from  gas  works,  and  after  being  left  for 
three  weeks  with  sand  piled  up  over  it,  is  ready  for  use. 
The  patrolman  goes  along,  taking  it  in  his  cart,  and  places 
it  in  the  holes  in  the  road.  He  puts  it  into  the  rut  or  hole 
cold,  and  does  not  tamp  it.  I  said  to  him,  "My  idea  is 
that  it  should  be  tamped."  He  said,  "No,  the  traffic  will 
press  it  down.*'  And  sure  enough,  I  saw  where  the  traffic 
had  worn  it  down,  and  it  was  smooth  and  almost  as  hard 
as  an  asphaltum  road.  It  was  three  or  four  years  ago 
that  the  English  road  builders  found  that  they  had  dis- 
covered a  way  to  do  their  work  in  a  much  more  economical 
way  than  they  had  known  before. 

Now,  when  you  come  to  put  directions  for  repairs  into 
a  contract,  it  is,  as  the  last  speaker  said,  a  difficult  propo- 
sition to  specify  all  of  the  various  things.  It  is  a  prob- 
lem that  calls  for  the  ingenuity  of  a  fair  minded  attorney, 
an  engineer,  and  a  contractor,  combined. 

Most  engineers  have  been  so  afraid  of  their  reputation, 
or  ignorance,  that  they  wanted  to  be  sure  they  would  not 
be  subjected  to  criticism  in  the  execution  of  an  improve- 
ment contract;  and  they  sought  to  guard  against  it  by  put- 
ting all  sorts  of  tight  provisions  into  the  specifications  to 
hold  the  contractor  to  his  contract.  Then  they  can  say. 
If  there  is  any  criticism,  "Look  at  the  contract."  The 
result  is,  you  do  not  get  what  you  want.  We  lay  things 
on  contractors  that  they  ought  not  rightfully  to  bear. 
There  can  be  no  good  service  given  to  the  public  when  the 
contractor  is  bound  to  lose  money  on  the  work.  You 
can  almost  bet  the  public  will  get  the  small  end  of  it 
in  such  a  case;  even  with  a  good  engineer  and  a  good 
inspector,  the  contractor  will  find  some  way  to  beat  the 
engineer  and  the  inspector.  People  cannot  afford  to  have 
their  work  done  by  someone  contributing  out  of  his  own 
pocket  to  do  the  work  without  getting  any  compensa- 
tion for  it.  And  yet,  there  are  some  of  us  who  are 
perfectly  willing  to  do  it.  In  my  state,  there  were  a 
great  many  people  who  were,  when  we  had  a  contract  for 
a  state   house — a  two   million-dollar  contract  it  was,  and 
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a  great  big  contractor  got  the  work.  It  cost  him  $2,- 
400,000  to  build  that  state  house,  and  he  went  into  his 
pocket  for  the  excess  and  built  it,  out  of  pride,  and  since 
then  he  has  been  on  his  uppers,  and  many  people  in  Indi- 
ana were  glad  to  think  that  even  though  it  broke  the 
contractor,  they  got  the  state  house  at  the  contract  price. 
They  accepted  |400,000  of  his  money  to  carry  out  their 
work.  But  we  are  reaching  a  point  where  the  public 
says:  "Give  us  honest  material,  honest  work  and  good  con- 
struction, and  we  are  willing  to  pay  a  proper  price."  I 
believe  it  is  the  sentiment  of  the  engineering  public  to- 
day, and  as  far  as  I  know  the  contractors  feel  as  if  they 
would  like  to  do  the  same  thing,  to  give  honest  work  to  the 
public.     (Applause.) 

COL.  E.  A.  STEVENS,  (Commissioner  of  Public  Roads, 
New  Jersey) :  The  differences  between  the  road  building  au- 
thorities and  the  contractors  are  very  important  elements-  in 
road  construction.  As  the  last  speaker  said,  a  contract 
which  is  eminently  unfair  to  the  contractor,  while  it  may 
result  in  a  slight  profit  gained  on  that  one  job,  is  pretty  sure 
to  result  in  loss  to  the  public  that  is  willing  to  accept  that. 

One  of  the  first  questions  which  arises,  it  would  seem 
to  me,  is  that  of  proper  legal  safeguards;  but  in  these 
days  we  must  be  rather  careful  of  that.  The  best  method 
to  insure  responsible  bidders  is  the  method  that  prevails 
in  England  on  Admiralty  work,  where  the  names  of  con- 
tractors go  on  the  Admiralty  list.  I  want  to  ask  contractors 
here,  and,  if  possible,  I  want  to  get  their  views  as  to  the 
advisability  of  any  such  plan. 

My  short  experience  in  patrolling  New  Jersey  roads  has 
shown  me  that  one  of  the  matters  which  give  rise  to  con- 
siderable trouble  in  the  carrying  out  of  the  contract  is 
the  quality  of  material  which  is  to  be  used.  Reference 
was  made  to  that  this  morning  in  the  matter  of  stone, 
the  stone  varying  in  quality,  especially  in  undeveloped 
quarries.  The  same  is  true  of  our  Jersey  quarries.  If 
you  go  down  into  a  gravel  pit  you  will  strike  sand,  which 
is,  of  course,  unfit  for  gravel  roads.  Besides  that,  the 
bituminous  materials  to  be  used  require  careful  inspec- 
tion, and  should  be  subject  to  careful  inspection.  I  think 
all  these  materials  should  be  submitted  and  Judged  by 
samples,  and  should  be  tested  before  the  bids  are  opened. 
I  want  to  submit  this  to  the  contractors  present  and  get 
their  views  on  that  subject. 
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It  was  pleasant  to  me  to  hear  that  some  road  depart- 
ments had  time  to  make  the  necessary  examinations — 
more  time,  in  fact  than  the  contractors  had.  My  experi- 
ence is  quite  the  reverse.  Our  department  is  so  com* 
pletely  overloaded  that  it  is  out  of  the  question  to  expect 
It  to  make  a  thorough  examination  before  a  contract  is 
put  out.  That  is  a  question  of  restrictions  on  the  depart- 
ment. I  think  personally — and  this  I  want  to  submit  also 
to  the  contractors — that  most  of  the  road  contracts  I  have 
seen,  both  in  New  Jersey  and  other  states,  are  deficient  in 
their  engineering  features.  That  is,  the  plans  are  not 
such  plans  as  show  clearly  a  great  many  details  of  cost 
which  enter  as  important  items  into  the  total  cost  of  the 
road. 

I  want  also  to  put  in  my  expression  of  approval  to  the 
statement  of  dissent  from  that  usual  clause  ''as  directed  by 
the  engineer.*' 

There  are  some  places  where  that  clause  must  go  in, 
but  its  general  use  in  our  road  work  is  a  sign  of  slovenly 
engineering.  I  want  to  add  that  I  am  not  in  this  point 
criticising  the  engineer.  I  want  to  say  that  my  experi- 
ence shows  that  the  engineer  is  not  given  the  proper  time, 
the  proper  facilities  nor  the  proper  force  for  making  the 
examination  necessary  to  draw  a  clear  specification. 

There  is  another  point  which  I  want  to  say  a  word  on, 
and  that  is  this:  My  own  experience,  which  has  been  short, 
has  been  that  the  worst  inspector  for  a  contractor  to  have, 
is  a  good-natured  fellow  who  sits  by  and  lets  everything 
pass  him.  He  will  cost  the  contractor  more  money  than 
any  other.  I  have  on  my  hands  today  two  sections  of 
good  road,  both  built  by  the  same  contractor,  one  of  which 
was  laid  approximately  one  year  after  the  other.  That 
second  section  has  been  completed  and  accepted.  The 
first  section  is  not  yet  accepted.  My  last  inspection,  ten 
days  ago,  revealed  the  fact  that  it  was  not  yet  in  proper 
condition.  The  same  conditions  prevailed  on  the  two 
roads  and  the  only  difference  was  the  inspector.  One 
inspector  was  lax  and  allowed  the  contractor  to  do  what- 
ever he  pleased.  There  are  numerous  defective  fills  in 
different  parts  of  the  road  due  to  the  hurry  of  the  foreman 
who  was  trying  to  cover  a  given  number  of  feet  each  day, 
and  those  defects  must  now  be  corrected  with  large  ex- 
pense to  the  contractor  and  with  the  result  that  the  road 
will  not  be  as  good  as  if  properly  built  at  first. 
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I  favor  yery  strongly  the  system  of  having  someone 
besides  the  inspectors  on  the  Job.  In  New  Jersey  our 
inspectors  are  not  engineers,  but  very  often  farmers,  and 
sometimes  mechanics,  generally  men  of  some  intelligence 
and  some  little  experience  in  the  work,  but  in  no  sense 
of  the  word  engineers.  These  men  are  having  inspec- 
tions as  frequently  as  possible  by  men  who  are  skilled 
and  who  go  over  the  road  as  it  progresses.  It  seems  to 
me  we  will  get  better  results  in  this  way  than  by  turning 
it  over  entirely  to  the  engineer,  who  cannot  afford  to  take 
the  work  at  the  price  which  the  public  is  willing  to  pay 
for  inspection.  Another  thing  is  that  the  men  you  can 
get  for  that  work  are  either  unskilled  or  without  experi- 
ence. 

MR.  ROBERTS,  (State  Highway  Commissioner  of  Wash- 
ington ) :  As  an  engineer  of  twenty-five  years'  experience 
I  will  plead  guilty^  to  the  indictment.  The  speaker  wha 
Just  took  his  seat,  after  saying  that  the  clause  in  the  specifi- 
cations, "and  it  shall  be  done  according  to  the  approval  of 
the  engineer,*'  denotes  slovenly  engineering,  made  a  just 
accusation.  The  man  who  puts  it  in  a  contract  is  a  slo- 
venly engineer.  It  is  to  cover  his  defects,  or  the  defects 
of  investigations.  I  have  been  on  work  for  contractors 
and  municipalities  and  public  service  corporations,  and 
contractors  are  all  alike  the  world  over  and  engineers 
the  world  over  are  alike.  The  engineer  is  in  it  to  make 
a  reputation,  or  his  salary  or  to  hold  his  Job.  The  con- 
tractor is  in  it  to  make  a  profit,  and  the  minute  you  cut 
that  profit,  he  will  squeal  or  shirk  his  work. 

The  first  specifications  I  ever  wrote  were  written  after 
I  had  been  engaged  as  a  city  engineer  in  a  small  western 
town,  and  I  think  I  included  in  every  clause  those  words 
that  were  quoted  today:  "The  work  shall  be  done  to  the 
satisfaction    of   the   engineer.''      I    did    not   know    better. 

The  statute  covering  road  work  in  Washington  pro- 
vides that  the  work  shall  be  accepted  by  the  State  High- 
way Commissioner,  or  by  the  Chief  Engineer  or  some  other 
authorized  person;  hence  inserting  such  words  is  but  a 
waste  of  time  and  printer's  ink.  1  am  glad  to  say 
we  have  intelligent  men  in  the  State  Highway  Depart- 
ment in  Washington.  One  of  our  men  was  educated  in 
New  York,  then  he  went  into  railroad  work,  which  is 
splendid  training  for  road  work  such  as  ours,  and  now 
he  is  working  with  us  on  bituminous  macadam. 
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The  state  of  Washington,  which  I  represent,  is  really  an 
unknown  land.  I  dare  say  that  if  you  were  asked  what 
the  rainfall  is,  you  would  say  it  is  twice  what  it  is  at 
Rochester.  That  may  be  true  in  some  places  where  we 
have  100  inches  of  rainfall  annually;  but  we  have  an 
area  there  where  we  have  only  seven  inches  annual  rain- 
fall, and  that  area  is  as  large  as  the  state  of  Massachusetts. 
The  mileage  there  would  not  permit,  nor  would  they  want 
in  that  section,  such  expensive  roads  as  have  been  de- 
scribed. 

We  have  another  section,  the  Olympic  area,  150  miles 
north  and  south,  and  60  east  and  west.  A  state  road 
through  that  district  cost  1 600  to  locate,  and  it  was 
done  very  reasonably.  One  of  my  first  undertakings  in 
the  department  was  to  investigate  a  contractor's  claim 
for  more  work  than  he  had  been  allowed.  He  had  been 
paid  for  grubbing  by  the  square  rod.  The  unit  system 
prevails.  He  had  one  price  for  light  clearing  and  an- 
other for  heavy  clearing.  You  have  seen  trunks  of  trees 
and  slabs  of  stone  that  a  contractor  had  to  remove,  but 
think  of  going  up  to  a  tree,  eight  feet  in  diameter,  and 
300  feet  tall  and  cutting  it  down  and  taking  the  stump 
out.  One  of  the  foremen  of  the  contractor  said,  "We 
consider  that  one  box  of  powder  will  loosen  it,  two  will 
shake  it,  three  will  bring  it  down  and  four  will  blow  It 
from  the  right  of  way;  but  powder  is  cheaper  than  man 
labor." 

The  unit  price  system  is  the  only  fair  one  between  the 
municipality  and  the  contractor.  But  do  not  expect,  you 
efngineers  who  are  younger  or  older  than  I  am,  to  be  able 
to  continue  the  process  of  writing  specifications  without 
conferring  with  contractors.  The  best  specifications  I 
ever  wrote  were  made  in  conjunction  with  the  contractor. 
I  asked:  "Does  this  clause  appear  fair  to  you?"  Then  I 
went  to  another  and  asked  him,  and  he  said:  "It  does." 
Then  I  took  it  to  a  third  one,  and  said,  "I>oes  this  appear 
fair  to  you?"  "Yes,"  he  said.  Then  I  said,  "Submit  to  it, 
and  hold  your  peace." 

The  next  party  to  take  into  your  confidence  is  the  at- 
torney— in  our  state  the  Attorney  General  of  the  state  Is 
the  man.  Washington  is  a  new  state,  only  twenty-two  years 
old,  and  our  law  is  not  crystallized  as  it  is  in  New  York. 

Finally,  the  fourth  party  is  the  man  who  pays  the  bill, 
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in  our  state,  the  State  Highway  Board,  composed  of  the 
Governor,  the  Auditor,  the  Treasurer,  a  member  of  the 
Public  Service  Commission,  and  the  Highway  Commis- 
sioner. Those  five  men  pass  on  all  contracts,  and  they 
must  be  satisfied.  If  you  omit  any  one  of  them  you  will 
get  into  trouble. 

It  was  said  this  morning,  and  it  is  true,  that  if  the  engi- 
neer is  incompetent,  there  will  be  a  failure;  if  the  con- 
tractor is  a  man  of  inexperience,  there  will  be  a  failure. 
There  must  be  coordination  and  cooperation.  Don't  be- 
lieve that  a  college  education  wiH  equip  a  man  to  do  con- 
tract work.  For  every  problem  in  calculus  I  have  for- 
gotten, I  have  learned  a  new  lesson  from  a  contractor. 

All  of  this  is  valuable  discussion  for  all  of  us,  and  the 
object  of  this  convention  will  be  attained  if  we  take  these, 
lessons  home  with  us.  I  hope  there  are  also  lawyers  and 
business  men  and  bankers  who  come  here.  They  pay  for 
what  we  are  indulging  in. 

I  thank  yoi|  for  your  attention.     (Applause.) 

A.  J.  ROCKWOOD,  (Rochester,  N.  Y.):  Mr.  Chairman 
and  Gentlemen: — I  am  not  a  public  speaker.  I  have  been 
on  both  sides,  however.  I  have  been  connected  with  the 
improved  roads  since  they  started,  either  as  an  engineer  or 
as  a  contractor.  I  was  a  little  put  out  when  I  read  in  this 
morning's  paper,  that  owing  to  a  political  fiip-flop,  all  the 
work  in  this  state  has  been  of  no  value.  We  built  good 
roads — water  bound  macadam  roads.  We  had  the  same 
experience  as  in  other  states  and  in  foreign  countries.  But 
the  automobile  has  changed  the  conditions.  I  will  not  talk 
on  the  engineering  side.  The  most  surprising  thing  to  me 
is  that  no  one  has  said  a  word  about  the  deferred  pay- 
ments to  contractors  for  work  which  they  have  already 
done. 

Five  years  ago,  when  politics  changed,  I  went  on  the  con- 
tractor's side  of  the  game,  and  some  of  these  things  came 
closer  home  than  before.  We  started  to  build  roads  with 
specifications  covering  only  four  pages  of  foolscap  paper, 
and  we  built  better  roads  and  made  better  plans  than  there 
are  today.  The  contractor  has  nothing  but  figures,  he  has 
paid  out  a  lot  for  bonds  that  he  need  not  have  paid,  and  he 
is  in  trouble  with  the  engineer,  as  he  thinks  he  has  done 
more  work  than  they  measure.  He  does  not  know  who 
will  accept  his  work,  at  the  present  time,  and  it  usually 
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takes  him  longer  to  get  his  money  than  it  does  to  build  his 
road.  There  are  engineers  who  will  tell  you  that  in  this 
past  summer  I  built  eight  miles  of  road  in  less  time  than 
they  have  taken  to  pay  me.  The  road  has  been  inspected 
by  three  different  sets  of  officials,  and  I  have  done  work 
that  was  no  part  of  my  contract.  I  assume  there  are  many 
contractors,  who,  like  myself,  have  to  discount  their  notes 
and  pay  interest  for  it,  and  I  think  In  those  cases  that  the 
contractor  should  be  paid  interest  on  deferred  payments. 
There  are  times  when  the  engineer  forces  on  the  contractor 
things  not  included  in  the  contract.  The  trouble  today  is 
that  nothing  is  shown  on  the  plans.  Take  such  things  as 
fencing,  for  instance.  The  engineer  wants  to  save  four  or 
five  rods  of  fence,  and  he  won't  give  you  a  "bill  of  mate- 
rials." If  you  buy  as  much  material  as  is  called  for  in  the 
contract,  you  will  have  some  of  it  left  on  your  hands.  I  am 
one  of  the  smallest  road  contractors  in  the  state,  and  I  have 
fifteen  carloads  of  junk. 

The  trouble  with  the  specifications  is  that  they  are  too 
verbose.  The  engineer  does  not  want  to  take  any  respon- 
sibility,  he  wants  to  have  it  so  that  if  he  gets  a  contractor 
who  has  no  pride  in  his  work,  he  can  hold  him  up. 

The  trouble  with  the  specifications  is  they  say  too  much. 
They  contain  a  lot  of  stuff  that  is  not  expected  to  be  used, 
and  they  are  put  into  the  hands  of  young  engineers  just  out 
of  college,  with  no  experience  and  hence  unable  to  properly 
interpret  the  specifications,  and  one  man  has  it  interpreted 
one  way  and  another  five  miles  away  has  a  different  inter- 
pretation. The  difference  in  those  interpretations  is  the 
profit.  The  engineer  has  ample  time  so  that  he  can  get 
out  and  look  up  the  stone,  and  he  should  know  what  he 
wants.  A  little  experience  I  had  a  few  years  ago  was  this: 
1  bought  the  stone  that  the  engineers  said  they  wanted  to 
use,  and  I  got  out  1,500  yards.  Then  the  resident  engineer 
informed  me  that  I  could  not  use  it.  Fortunately,  I  had  an 
acceptance  of  that  stone  in  writing,  and  I  did  use  it. 

I  bid  on  a  road  last  spring  under  specifications  in  which 
the  engineer  called  for  that  same  stone,  and  after  I  had  built 
the  road,  they  held  me  up  on  my  pay  for  six  months  because 
I  had  insisted  on  using  the  stone  which  they  had  approved 
The  engineers  who  had  charge  of  that  road  are  in  the  room! 
and  they  can  tell  you  the  facts.  I  am  unfortunate  in  ex- 
pressing my  opinions  right  out  loud. 
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Your  specifications  are  not  complete,  you;*  plans  are 
worse,  and  they  show  nothing,  and  they  are  put  in  the  hands 
of  young  .hoys  just  out  of  school  who  think  they  are  hired 
to  "bust  the  contractor.*'  That  is  plain  language,  but  it  is 
fact. 

I  did  not  realize  these  things  when  I  was  on  the  other 
side  of  the  game,  but  still  I  was  always  fighting  to  get  a  lot 
of  this  stuff  out  of  the  contract  and  the  specifications.  I 
do  not  think  there  is  any  engineer  or  contractor  in  this 
room  but  will  say  that  any  set  of  specifications  they  use 
would  "bust"  a  contractor  if  the  specifications  were  lived 
up  to.  If  I  go  out  and  attempt  to  do  engineering,  I  am  told 
that  I  am  not  an  engineer;  and  I  frequently  serve  under 
engineers  who  were  taught  all  they  know  of  engineering 
under  me  and  by  me. 

MR.  PARKER:  If  the  engineer  referred  to  by  Mr.  Rock- 
wood  is  present  in  the  room,  we  should  be  delighted  to  hear 
from  him. 

CHAIRMAN  OWEN:  The  Chair  will  endorse  that  sugges- 
tion. I  wish  to  say  here  that  this  meeting  is  a  matter  of  rec- 
ord in  the  history  of  the  United  States.  I  think  it  is  the  first 
time  the  contractors  of  this  country  have  had  a  chance  to 
heckle  the  engineer,  and  they  have  done  it,  and  I  do  not 
know  but  that  it  has  done  them  good. 

CHAS.  A.  CARRUTH,  (State  Highway  Department, 
Rochester,  N.  Y.):  I  think  Mr.  Rock  wood  should  classify 
the  engineers.  We  know  there  are  many  engineers  who  like 
to  do  what  is  right,  but  there  is  a  system  behind  them, 
and  they  cannot.  I  am  not  knocking  the  state  commis- 
sion, but  there  is  so  much  red  tape  that  a  man  desir- 
ing to  do  what  is  right,  cannot  do  it.  A  man  is  sent  out 
on  a  road  with  a  set  of  plans  and  specifications,  and  he  is 
practically  given  no  chance  to  use  his  own  judgment.  There 
was  an  order  issued  that  no  change  should  be  made  or  al- 
lowed without  the  personal  signature  of  the  state  and  di- 
vision engineer.  I  made  a  change  at  one  time  and  I  did  not 
tell  Mr.  Rockwood  about  it  immediately;  but  when  I  did, 
he  told  me  many  things.  I  think  the  state  authorities 
should  give  the  man  out  on  the  road  more  license.  I  was  a 
contractor  for  two  years,  and  I  was  up  against  the  engi- 
neering department.  There  was  a  man  there  who  was  a 
good  fellow,  but  he  did  not  come  often,  and  when  he  was 
around,  you  knew  he  was  around.     I  had  lo  do  ninety  per 
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cent,  of  the  engineering  on  that  road,  staking  and  keeping 
track  of  his  force;  and  yet  he  rubbed  it  into  me  as  often 
as  he  could.  I  think  the  state  officials  should  give  the  man 
on  the  road  a  little  more  control  of  the  work. 

J.  W.  BRENNAN,  (County  Superintendent  of  Niagara 
County) :  Mr.  Chairman  and  Gentlemen  of  the  convention: 
— ^I  did  not  come  here  with  any  expectation  of  taking  part  in 
the  discussion.  I  am  a  great  believer  in  fair  play.  I  believe 
the  contractor  should  have  his  day,  and  he  seems  to  be  hav- 
ing it  here;  but  I  should  like  to  see  the  other  fellows  have, 
not  a  day,  but  a  minute. 

Now,  they  haven't  a  *'minut«"  here  today.  I  am  here, 
but  I  am  not  prepared  to  subscribe  to  the  doctrine  promul- 
gated here  that  a  college  education — something  which  I 
have  not  had — is  incompatible  with  the  common  sense  so 
much  talked  of.  It  is  my  experience  in  dealing  with  people 
throughout  our  county — ^and  I  presume  it  is  the  same 
throughout  the  state — that  every  man  has  a  good  educa- 
tion or  common  sense,  but  that  no  man  has  both  of  them. 
I  do  not  think  if  a  boy  is  endowed  with  common  sense,  that 
a  college  education  and  an  engineer's  diploma  will  deprive 
him  of  it.  I  believe  there  are  many  men  in  the  highway 
department  of  the  state  today,  that  have  the  college  educa- 
tion and  the  engineer's  diploma,  and  a  large  amount  of 
common  sense.  I  know  of  no  class  of  men  more  possessed 
of  the  latter  than  the  engineers  in  the  highway  department. 
We  have  heard  them  criticised  here  very  severely  and  per- 
haps in  some  cases  Justly.  My  experience  during  the  past 
two  and  a  half  years  has  thrown  me  into  contact  with  prob- 
ably fifteen  or  twenty  of  these  young  men  with  nothing  but 
a  college  education — without  experience,  lacking  commoo 
sense,  and  possessed  of  all  the  faults  that  the  contractors 
complain  of.  But  without  exception  I  have  found  them  to 
be  pretty  bright,  intelligent,  conscientious,  upright,  honest 
young  men.  You  demand  experienced  men.  Where  are  you 
to  get  them?  We  have  not  got  the  experienced  men.  Will 
it  take  a  man  of  twenty-flve  any  longer  to  get  experience 
than  it  will  take  a  man  of  sixty.  Will  a  few  gray  hairb 
on  a  man's  head  qualify  him  to  work  more  smoothly  with  a 
contractor  than  an  abundance  of  knowledge? 

Another  thing  I  would  like  to  say  a  few  words  on,  and 
that  is  in  defense  of  the  specifications  of  the  state  of  New 
York.     They  say  we  put  too  much  in  the  specifications. 

138 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

The  contractors  object  to  the  clause  relative  to  perform 
ing  the  work  to  the  satisfaction  of  the  engineer.  They  want 
to  do  away  with  that  and  leave  everything  to  the  engineer. 
They  say  there  has  not  been  engineering  enough.  The  en* 
gineers  are  doing  all  the  work  they  can  do.  If  you  have 
more  engineers,  there  will  be  a  howl  that  there  are  too 
many  employes  of  the  state.  If  the  engineer  makes  the 
examination  so  that  he  can  make  absolutely  accurate  speci- 
fications, he  must  make  engineering  so  much  more  expen- 
sive that  the  people  will  object  to  it.  That  clause,  as  it  has 
been  applied  in  our  county,  has  been  for  the  purpose  of 
providing  for  such  small  contingencies  as  may  arise  in  the 
construction  of  a  road,  for  which  the  necessary  investiga- 
tion to  determine  the  necessity  of  doing  it  would  cost  more 
than  its  actual  performance. 

One  such  instance  came  up  in  our  county.  One  of  the 
state  highways  was  surveyed  and  we  expected  to  acquire  a 
right  of  way  and  make  a  straighter  and  shorter  course  than 
the  old  one.  Owing  to  a  difficulty  in  getting  a  right  of  way, 
we  decided  to  follow  around  on  the  old  highway  route, 
which  necessitated  some  more  material  of  one  kind  and  less 
of  another.  But  if  that  clause  had  been  taken  out  of  the 
specifications,  what  could  we  have  done  in  such  a  case?  We 
would  have  had  to  readvertise  and  enter  into  an  entirely 
new  contract. 

It  is  exceedingly  easy  for  anybody  to  criticise  any  speci- 
fications or  any  method  of  doing  certain  things,  without 
suggesting  or  providing  a  substitute.  I  would  like  to  know 
what  we  are  to  do? 

We  heard  yesterday  that  there  was  too  much  engineer- 
ing; today  it  is  more  engineering  that  is  wanted  in  order 
to  make  those  specifications  so  definite  that  a  man  knows 
how  many  wheelbarrows  of  dirt  and  mortar  he  is  to  use. 
How  can  you  reconcile  those  two  things?  How  get  your 
definite  specifications  without  a  greater  force  of  engineers? 

It  was  brought  out  that  the  contractor  agrees  that  he 
takes  the  contract  after  investigations  made  by  himself,  and 
is  not  depending  upon  the  estimate  of  the  engineer.  They 
say  the  engineers  have  ample  time  to  make  those  investiga- 
tions, but  that  is  not  my  experience.  The  engineer  has  not 
so  much  time  as  the  contractor,  although  It  seems  to  be 

assumed  that  he  has.     It  is  not  the  case  in  this  state the 

contractor  does  not  wait  for  the  job  to  be  advertised.  There 
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are  men  poking  around  on  our  county  roads,  making  in- 
vestigations today  as  to  where  they  can  board  the  men  on 
work  that  will  not  come  up  for  five  years. 

I  maintain  that  it  is  a  perfectly  fair  and  reasonable  pro- 
vision. 

R.  HOPKINS,  (Troy,  N.  Y.):  I  want  to  pour  a  little  oil 
on  the  troubled  waters.  As  a  contractor.  Brother  Rockwood 
has  seen  fit  to  talk  on  the  faults  of  the  engineer,  and  I,  as 
a  contractor,  will  tell  a  few  of  the  faults  of  the  contractor. 

The  old  saying  is  that  the  world  loves  a  good  fighter  but 
it  does  not  loVe  a  constant  fighter.  The  world  has  a  lot 
of  respect  for  a  peaceable  citizen  who  can  fight  hard  when 
occasion  requires,  and  the  trouble  with  too  many  of  our 
contractors  is  that  we  are  looking  for  fiaws  too  often.  Now, 
the  biggest  thing  a  contractor  can  have  in  any  way,  shape 
or  manner  is  his  reputation.  If  he  keeps  that  clean  all  the 
time,  he  can  get  along  with  almost  anybody.  The  talks  this 
morning  were  on  the  problems  of  the  contractor,  and  my 
point  of  view  is  that  the  problems  of  the  contractor  would 
be  fewer  if  he  did  not  worry  about  the  small  things  too 
much.  If  an  engineer  asks  the  contractor  to  do  some  work 
which  the  contractor  thinks  is  extra  work,  and  which  ap- 
proximates %2S  to  |50  in  value,  the  contractor  is  foolish 
not  to  do  it  and  smile.  If  he  is  asked  to  do  $500  or  $1,000 
worth,  he  is  foolish  if  he  does  not  fight.  The  main  thing 
is  to  know  when  to  smile  and  when  to  fight.  These  things 
can  be  handled  by  diplomacy  and  by  courtesy. 

An  ordinary  contractor  on  a  large  piece  of  work,  is  in  a 
complicated  business  and  an  isolated  position;  while  a  road 
contractor  is  going  through  a  country  where  every  farmer 
is  supposed  to  know  all  about  road  building  and  where  the 
contractor  has  to  use  a  lot  of  diplomacy  and  courtesy  all 
along  the  road.  And  they  are  the  best  two  things  that  a 
contractor  can  have  for  getting  rid  of  a  lot  of  little  worries 
that  will  otherwise  cause  him  a  good  deal  of  trouble. 

CHAIRMAN  OWEN:  There  is  another  point  on  the  pro- 
gram which  is  important.  It  is  a  matter  that  affects  the 
contractors  pretty  seriously  under  the  procedure  under 
which  they  are  acting.  That  is  the  question  of  bonds;  and 
included  in  that  question  of  bonds  is  the  question  of  the 
maintenance  proposition,  for  a  period  long  or  short,  after 
the  presumed  completion  of  the  work.  I  will  state  very  posi- 
tively — and  I  state  it  often — that  if  you  had  a  perfect  engi- 
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neer  and  perfect  specificationB  and  plans,  a  bond  for  main- 
tenance would  be  ridiculous.  An  architect  designs  a  house 
and  the  builder  builds  it,  and  he  does  not  give  a  mainte- 
nance bond  for  a  period  of  five  years,  or  any  period,  as  the 
architect  is  supposed  to  know  how  to  put  it  up. 

Now,  this  bond  question  is  something  on  which  I  would 
like  to  have  the  contractors  do  a  little  more  talking.  It  is 
a  strenuous  proposition.  Take  the  paying  contracts,  for  ex- 
ample. The  former  practice  was  to  provide  ten  years'  main- 
tenance; and  now  it  is  five.  That  is  for  those  specifications 
which  the  engineer  is  uncertain  about.  A  contractor  never 
gave  a  bond  to  put  down  a  cobblestone  pavement,  but  he 
does  have  to  give  it  to  put  down  an  asphalt  or  a  concrete 
pavement,  where  there  is  some  mystery,  and  where  the  en- 
gineer does  not  feel  that  he  is  competent  to  determine  posi- 
tively. 

MR.  McEVOY:  We  have  no  choice  in  the  preparation  of 
our  specifications,  or  in  the  manner  in  which  we  conduct 
our  work,  except  to  pay  the  pay-roll.  The  engineer  puts 
his  inspectors  there  and  the  work  is  done  under  their  super- 
vision. And  after  the  job  is  done,  they  say,  "We  want  to 
give  you  your  money,  but  we  cannot  do  it  until  five  years 
have  passed." 

CHAIRMAN  OWEN:  The  suggestion  has  been  made 
that  in  view  of  the  criticisms  that  seem  to  pervade  the 
standard  specifications  of  New  York  state — and  I  presume  it 
might  apply  to  other  states — a  committee  of  this  association 
be  appointed  to  confer  together  to  see  if  it  is  possible  to  pro- 
vide what  you  might  call  standard  specifications  that  will 
be  acceptable  to  both  the  contractors  and  the  engineers. 

We  all  understand  that  the  varying  conditions  of  climate 
and  material  in  this  country  must  prohibit  standard  speci- 
fications for  certain  details  of  construction.  But  the  idea  is 
that  the  form  and  the  general  details  of  the  specification 
can  be  made  standard. 

Does  anyone  want  to  suggest  anything  of  that  kihd?  Is 
there  any  other  point  you  gentlemen  would  like  to  discuss 
on  the  question  of  the  relation  of  the  contractor  and  the 
engineer?  We  have  all  made  allusion  to  the  labor  laws, 
percentage  bids  and  unit  price  bids;  but  there  is  one  item, 
namely,  the  lump  sum  bid,  that  has  not  been  touched. 

In  the  state  of  New  Jersey,  the  state  contracts  are  all 
awarded  under  the  lump  sum  plan.     The  work  is  all  pre- 
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pared  carefully,  the  quantities  specified  in  the  contract. 
The  contract  provides  that  the  prices  of  the  different  items 
shall  be  submitted,  and  also  a  lump  sum.  So  far  in  my 
experience  that  plan  has  worked  very  well.  Mr.  Hutchinson 
was  the  originator  of  that  and  he  felt  some  doubt  as  to  the 
wisdom  of  using  the  lump  sum  bid.  But  the  experience  of 
four  or  five  years  shqws  me  it  can  be  used  with  advan- 
tage. It  devolves  upon  the  engineer  to  see  that  his  quan- 
tities are  correct. 

Another  proposition  that  may  come  into  vogue  is  the  per- 
centage bid.  I  have  a  contract  of  $500,000  or  $600,000,  in 
which  we  gave  the  quantities,  specified  the  amount  and 
specified  the  price  in  the  specifications.  Then  the  contractor 
in  his  estimate  merely  specifies  the  percentage  of  the  cost 
shown  by  the  estimate,  for  which  he  will  do  it,  leaving 
out  the  problem  of  unbalanced  bids.  You  have  so  many 
yards  of  earth,  so  many  feet  of  curbing,  and  the  engineer 
fixes  the  prices  and  the  contractor  goes  in  and  says,  ''I  will 
bid  101  per  cent.,  or  98  per  cent.,  or  90  per  cent. 

MR.  ROCKWOOD:  The  percentage  being  based  on  the 
gross? 

CHAIRMAN  OWEN:  Uniform  percentage  on  each 
amount. 

MR.  ROCKWOOD:  The  quantities  though,  may  vary  in 
the  construction  and  the  percentage  is  based  on  the  price 
per  unit  of  each  quantity. 

CHAIRMAN  OWEN:  If  there  is  no  further  business  to 
come  before  this  meeting,  I  declare  it  adjourned. 


SEVENTH  SESSION 
Thursday  Evening,  November  16 

The  seventh  session  was  held  on  the  evening  of  Thurs- 
day, November  16,  in  Convention  Hall,  and  consisted  of 
three  lectures  on  roads,  which  were  illustrated  by  stereop- 
ticon  views.  The  first,  on  European  roads,  was  presented 
by  Arthur  H.  Blanchard,  Professor  of  Highway  Engineer- 
ing, Columbia  University,  New  York  City;  the  second,  on 
American  roads,  by  Paul  D.  Sargent,  Assistant  Director 
of  the  Office  of  Public  Roads,  and  the  third,  on  New  York 
roads,  by  Fred  Buck,  Assistant  Deputy,  Bureau  of  Town 
Highways,  New  York  State  Highway  Department. 
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Professor  Blanchard  first  described  the  old  Roman  roads, 
showing  a  number  of  views  of  the  Appian  Way  and  describ- 
ing its  construction.  He  then  passed  to  the  subject  of 
modern  European  roads,  taking  up  first  those  of  France. 
He  showed  a  large  number  of  views  of  typical  French  roads 
and  of  roads  under  construction.  The  art  of  building  roads 
in  France,  he  said,  can  be  considered  to  have  been  de- 
veloped during  the  past  ten  years,  and  then  went  on  and 
described  in  detail  the  methods  of  construction  and  the 
equipment  commonly  employed.  Most  of  the  work  with 
bituminous  materials,  he  said,  consists  of  surface  treat- 
ment and  was  begun  about  nine  years  ago.  In  France,  ac- 
cording to  Professor  Blanchard,  the  work  of  dust  preven- 
tion is  commenced  early  enough  so  that  they  have  tlie 
roads  dustless  at  the  beginning  of  the  season  instead  of 
at  the  end  of  the  season,  as  is  so  frequently  the  case  in 
this  country. 

He  then  described  in  detail  the  development  of  the 
methods  employed  in  bituminous  work,  from  the  first  work 
performed  by  means  of  hand  pouring  up  to  the  present 
practice  in  which  distributors  of  various  kinds  are  em- 
ployed. In  this  connection  he  showed  a  series  of  views 
illustrating  various  machines  of  both  the  gravity  and  pres- 
sure types. 

Professor  Blanchard  also  described  in  some  detail  the 
experimental  work  which  is  being  conducted  by  French 
engineers  through  the  Department  of  Roads  and  Bridges 
and  a  technical  commission  appointed  for  the  purpose. 
European  countries,  he  said,  do  not  have  the  variety  of 
materials  for  road  building  that  are  available  in  America, 
and  very  little  is  heard  on  the  continent  about  the  use  of 
asphalts,  tar  being  the  most  commonly  employed  bitumin- 
ous material. 

Passing  to  England,  he  described  the  roads  of  that  coun- 
try, paying  particular  attention  to  a  description  of  the 
traflfic  to  which  English  roads  are  subjected.  In  that  coun- 
try there  is  much  heavy  trucking  done  between  the  hours 
of  midnight  and  six  in  the  morning,  in  the  marketing  of 
produce.  For  a  number  of  years  the  roads  In  that  country 
have  been  subjected  to  a  traffic  in  which  there  are  many 
heavy  motor  trucks  and  trains  consisting  of  a  tractor  draw- 
ing several  trailers.  The  loads,  he  said,  are  enormous,  and 
much  attention  is  now   being  given  to  providing  suitable 
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foundations  to  carry  the  weight.  Another  form  of  traffic 
peculiar  to  England,  he  said,  is  the  passenger  traffic  be- 
tween cities  by  means  of  motor  busses.  These  are  used 
extensively  in  England  where  trolley  cars  would  be  em- 
ployed in  this  country,  and  the  main  country  roads  carry 
a  large  amount  of  that  traffic. 

He  then  described  typical  country  roads,  showing  views 
of  many  such  roads  and  also  of  the  machines  employed  in 
surface  tarring.  At  present,  he  said,  there  is  much  dis- 
cussion as  to  the  necessity  of  applying  a  covering  of  sand, 
chips  or  screenings  after  the  application  of  bituminous 
materials,  and,  in  some  cases,  this  coating  is  omitted. 
There  Is  also  much  discussion  as  to  whether  or  not  any 
considerable  penetration  is  obtained  when  an  old  road  is 
treated  by  means  of  pressure  distributors.  In  digging  up 
roads  so  treated  after  the  application,  he  said,  it  is  found 
that  there  is  no  penetration,  the  advantage  of  the  pressure 
machine  being  along  other  lines. 

He  described  in  detail  the  Pitchmac  construction,  and 
the  method  of  preparing  the  material.  He  also  described 
the  Tarmac  road  and  the  plant  of  Tarmac,  Ltd.,  at  Wolver- 
hampton, and  showed  a  number  of  views  of  it. 

The  last  form  of  roadway  described  by  Professor  Blan- 
che rd  was  the  Durax  pavement,  which  is  an  English  adap- 
tation of  the  German  Kleinpflaster.  It  is  problematical,  he 
said,  whether  or  not  this  is  the  most  economical  form  of 
pavement  for  the  main  roads  on  which  it  is  employed,  and 
the  German  and  English  engineers  are  keeping  careful 
records  to  obtain  data  along  this  line. 

The  next  speaker  was  Paul  D.  Sargent.  Assistant  Director 
of  the  Office  of  Public  Roads,  who  talked  on  American 
roads,  illustrating  the  lecture  by  a  large  number  of  views 
from  the  collection  of  the  office. 

The  Office  of  Public  Roads,  Mr.  Sargent  said,  confines 
its  attention  principally  to  country  roads.  The  first  pic- 
tures thrown  on  the  screen  showed  examples  of  poor  roads, 
illustrating  the  surprisingly  bad  condition  into  which  roads 
in  certain  sections  of  the  country  fall  when  not  properly 
taken  care  of.  These  pictures  were  taken  in  widely  sepa- 
rated parts  of  the  country  and  were  typical  of  the  unim- 
proved highways  in  those  sections.  In  connection  with 
these  were  shown,  in  some  cases,  pictures  of  the  same  road 
after  the  systematic  use  of  the  road  drag,  illustrating  the 

144 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

results  which  may  be  obtained  by  the  intelligent  use  of  this 
Implement.  A  number  of  pictures  followed,  showing  reloca- 
tions for  the  purpose  of  eliminating  excessive  grades  or 
sharp  curves. 

Mr.  Sargent  then  passed  to  the  subject  of  bridges  and 
culverts,  and  showed  a  series  of  pictures  illustrating  the 
various  types,  from  the  old  plank  box  culvert  to  permanent 
structures  of  concrete.  These  views  included  several  show- 
ing the  proper  and  improper  use  of  tile  and  pipe.  Besides 
the  culverts,  several  bridges  were  shown,  the  difference 
between  good  and  bad  construction  being  particularly 
emphasized. 

Other  pictures  shown  by  Mr.  Sargent  illustrated  the 
proper  and  improper  use  of  gravel  and  crushed  stone,  both 
in  construction  and  maintenance  work;  a  macadam  road  in 
various  stages  of  construction;  good  and  bad  roads,  in 
which  were  exemplified  good  and  bad  practice  In  construc- 
tion; a  sand-clay  road  in  process  of  construction,  and  the 
effects  of  automobile  traffic  on  macadam  and  other  roads. 

These  were  followed  by  a  number  of  views  showing  scenic 
roads  in  Yellowstone  Park  and  elsewhere  in  America,  the 
lecture  being  concluded  with  two  views  of  a  road  before 
and  after  improvement,  in  the  first  of  which  two  mules 
were  shown  drawing  one  bale  of  cotton  and  in  the  second 
two  mules  drawing  twelve  bales  of  cotton  over  the  same 
road. 

The  last  lecture  was  on  the  roads  of  New  York  state  and 
was  delivered  by  Assistant  Deputy  Fred  Buck  of  the  Bu- 
reau of  Town  Highways,  New  York  State  Department  of 
Highways.  He  explained  in  detail  the  New  York  town  sys- 
tem, and  exhibited  many  views  showing  the  work  done  and 
methods  employed.  These  included  views  of  improved 
town  roads,  with  different  surfaces,  the  widening  of  roads 
in  the  mountains,  and  maintenance  work  being  carried  on 
with  drags. 

He  treated  the  subject  of  bridges  and  culverts  at  some 
length,  showing  an  interesting  variety  of  pictures.  One  of 
these  showed  a  very  old  stone  arch  culvert  which  is  still 
in  good  condition.  Others  showed  the  replacement  of  old 
wooden  bridges  with  concrete  structures. 

He  also  showed  views  of  construction  work  which  illus- 
trated the  use  of  road  rollers  and  traction  engines  for  haul- 
ing machines  of  various  kinds;  a  series  of  pictures  showing 
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road  drags  of  various  kinds,  and  several  series  of  views 
showing  certain  roads  before,  during  and  after  improve- 
ment. 


EIGHTH  SESSION 
Friday  Forenoon,  November  17 

CHAIRMAN  OWEN:  Gentlemen,  the  meeting  will  please 
come  to  order. 

I  will  ask  the  Secretary  if  he  has  any  communications 
or  notices  to  bring  to  the  attention  of  the  convention. 

SECRETARY  POWERS:  We  have  a  telegram  from  the 
Jacksonville  Board  of  Trade,  as  follows: 

"Mr.  Harold  Parker,  President,  Good  Roads  Congress: 
The  Jacksonville  Board  of  Trade  and  its  Good  Roads  Com- 
mittee wish  you  a  most  successful  convention.  You  can 
count  upon  its  most  active  moral  support  in  any  movement 
looking  toward  improved  highways." 

Among  the  invitations  for  next  year's  convention  is  one 
from  the  Chicago  Chamber  of  Commerce. 

CHAIRMAN  OWEN:  I  would  like  to  know  if  there  is  any 
motion  or  proposition  to  be  presented. 

MR.  KENYON:  Mr.  President,  I  have  a  resolution  that  I 
would  like  to  introduce.     It  is  as  follows: 

"Be  it  resolved,  That  a  committee  of  five  men,  versed  in 
the  repair  and  maintenance  of  roads,  be  appointed  by  the 
Chair  to  prepare  and  publish  in  the  technical  journals,  as 
soon  as  convenient,  their  recommendations  for  standard 
specifications  for  the  repair  and  maintenance  of:  First, 
earth  roads;  second,  gravel  roads;  third,  water  bound 
macadam  roads;  and  fourth,  bituminous  roads;  and  that 
the  committee  request  all  interested  persons  to  mail  their 
suggestions  for  amendments  to  the  said  specifications,  and 
cooperate  with  like  committees  from  other  organizations. 

"Be  it  further  resolved,  That  the  said  committee  be  in- 
structed to  report  its  final  recommendations  to  the  next 
convention  of  this  organization,  to  the  end  that  standard 
repair  specifications  be  there  adopted." 

And  Just  a  word  in  support  of  that  resolution:  I  do  not 
believe  that  an  organization  of  this  kind  has  any  reason 
for  existence  unless  it  does  something  for  all  the  people. 
Otherwise,  it  just  brings  to  each  one  the  education  he  gets 
from  coming  here,  seeing  the  various  exhibits,  listening  to 
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tlie  speakers,  and  looking  at  the  views  as  they  are  thrown 
on  the  screen.  Each  one  of  us  may  take  that  home  to  a 
great  mass  of  people,  and  if  you  attempt  to  convey  those 
ideas  as  standard  opinion,  people  will  say,  "That  is  just  his 
opinion.  He  thinks  that  is  the  way  to  repair  or  build  a 
road,  but  I  think  different,  and  my  opinion  is  as  good  as 
his."  So,  you  only  take  that  something  back  for  yourself. 
It  becomes  part  of  you. 

It  seems  to  me  th^t  we  should  do  something  that  we 
can  take  back,  that  will  be  good  fok*  that  class  of  people, 
if  we  take  back  something  that  represents,  say,  the  opinion 
of  100  men,  or  of  a  convention,  we  can  say,  "There  is  a 
thing  we  have  all  agreed  upon  that  is  standard."  Then 
when  I  say  to  my  people,  "That  is  something  that  should 
be  done,"  they  cannot  say,  "That  is  Mr.  Kenyon's  idea,  and 
I  think  different,"  for  I  can  say,  "No.  that  is  the  opinion  of 
500  men  and  not  Mr.  Kenyon's  opinion."  Then  they  will 
say,  "That  is  the  best  thing  to  do." 

So,  I  repeat,  unless  we  do  something  that  helps  all  the 
people  in  a  bigger  way  than  simply  educating  ourselves,  we 
are  not  doing  our  full  duty,  and  acting  upon  that  thought, 
I  introduced  this  resolution. 

I  had  occasion,  a  short  time  ago,  with  twenty  men,  to  go 
to  our  county  officials  with  regard  to  the  repair  of  some 
roads.  Some  of  the  officials  were  farmers,  and  some  of  them 
were  men  who  had  had  some  little  experience  in  this  work, 
and  I  said,  "We  want  to  call  attention  to  the  condition  of 
these  roads.  You  are  spending  money  on  them.  Why 
don't  you  repair  them  properly?"  They  said,  "What  do  we 
know  about  repairing  roads?  Show  us  something  standard 
Instead  of  just  throwing  gravel  on  the  road,  and  letting 
the  traffic  trample  it  down."  I  suggested  one  way,  and 
they  said,  "We  don't  know  how  to  build  roads."  "Why 
not  get  an  expert?"  said  I,  and  they  replied,  "We  cannot 
get  engineers  for  a  dollar,  or  a  dollar  and  a  half  a  day, 
but  if  we  had  a  standard  we  would  adopt  it." 

Now,  what  better  work  can  this  convention  do  than 
formulate  standard  rules  and  regulations  for  the  repair 
and  maintenance  of  this  class  of  highways?  It  is  a  ques- 
tion that  is  coming  before  the  people  every  day.  You  can 
put  the  mark  of  approval  of  this  convention  on  that,  and 
then  some  official  in  a  small  out  of  the  way  town  can  point 
to  that  method  and  say,  "That  is  the  way  500  or  1,000  ex- 
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perts  say  is  the  proper  way,  and  we  will  hereafter  do  it  in 
that  way.*'  Then  have  we  not  done  something  for  the 
benefit  of  all  the  people?  I  move  the  adoption  of  the 
resolution. 

C.  C.  BROWN  (Indianapolis,  Ind.):  I  want  to  second  Mr. 
Kenyon's  motion,  and  I  want  to  give  a  little  history  of 
what  can  be  done  by  this  work:  I  am  a  member  of  the 
American  Society  of  Municipal  Improvements,  which  is 
made  up  of  people  connected  with  the  public  works  or 
construction  departments  of  the  cities.  Mr.  Owen  and 
myself  both  happen  to  be  past-presidents  of  that  associa- 
tion, and  we  are  members  of  what  is  called  the  Committee 
on  Standard  Specifications.  We  have  found  from  time  to 
time  during  the  history  of  the  organization  that  it  was 
necessary,  or  was  at  least  very  desirable,  to  have  some 
standard,  upon  one  thing  or  another,  and  we  have  adopted 
such  standards  for  one  reason  or  another.  And  when  we 
have  adopted  a  standard  of  that  sort,  it  has  been  accepted 
generally.  And  you  will  find  very  frequently  in  the  speci- 
fications for  municipal  work,  that  certain  things  are  to  be 
done  according  to  the  ''standard  specifications  of  the  Amer- 
ican Society  of  Municipal  Improvements."  That  is  a  basis 
upon  which  any  city  can  work. 

About  three  years  ago  we  came  to  the  conclusion  that  it 
was  desirable  to  have  a  full  set  of  standard  specifications 
for  city  work,  and  a  committee  was  appointed  for  that 
purpose.  We  have  appointed  from  year  to  year  under  that 
committee,  sub-committees  of  experts  in  different  lines. 
There  are  committees  on  asphalt,  bituminous  paving  and 
sewer  specifications,  and  so  on.  I  think  there  are  about 
half  a  dozen  altogether.  We  have  adopted  some  of  these 
specifications  already.  The  asphalt  specification  was 
adopted  a  few  weeks  ago,  and  some  of  the  others  are  still 
open  for  further  discussion.  But  the  same  thing  is  hap- 
pening with  reference  to  those  specifications.  In  the  older 
specifications  prepared  by  city  engineers  and  others,  you 
find  reference  to  a  standard  specification  adopted  by  the 
American  Society  of  Municipal  Improvements,  and  it  is 
evident  that  the  adoption  of  these  specifications  as  stand- 
ards has  been  of  great  assistance  to  many  cities  not  con- 
nected with  the  organization,  but  who  simply  follow  its 
lead. 

We  have  a  sub-committee  on  bituminous  pavements,  and 
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I  will  take  it  upon  myself  as  chairman  of  the  general  com- 
mittee to  say  that  we  will  take  up  this  matter  of  road 
repair,  included  in  this  resolution,  under  that  committee, 
or  we  will  have  a  new  sub-committee  appointed  to  take 
up  the  matter.  And  we  will  be  glad  to  cooperate  with  this 
association  or  any  others  engaged  in  the  same  way.  So  I 
want  to  support  Mr.  Kenyon's  motion  simply  because  I 
know  from  experience  that  it  is  a  very  valuable  course  of 
procedure. 

CHAIRMAN  OWEN:  Any  further  remarks  on  this  reso- 
lution? I  would  suggest  the  incorporation  in  the  resolution 
of  the  method  of  the  payment. 

MR.  McEVOY:    Does  that  include  construction  too? 

MR.  KENTON:  That  is  including  too  much  in  the  reso- 
lution. 

(Resolution  seconded,  stated  and  carried.) 

CHAIRMAN  OWEN:  The  appointment  of  a  committee 
will  be  in  the  hands  of  the  president  of  this  association,  and 
he  will  appoint  and  announce  it  later. 

Now,  gentlemen,  we  will  take  up  the  regular  order  of 
business  for  the  day,  and  you  are  relieved  somewhat  of  the 
burden  of  an  introduction  to  the  speaker,  as  the  chairman 
and  the  speaker  in  this  instance  are  the  same  for  the  first 
paper. 


MAINTENANCE  OF  ROADS  AND  PAVEMENTS 

By  JAMES  OWEN 

GcNinty  Engineer,  Emu  County,  New  Jereey 

The  writer  of  this  article  would  have  preferred  that  the 
title  of  this  paper  should  have  been  the  economies  of  roads 
and  pavements,  as  he  sees  that  at  this  stage  of  road  devel- 
opment the  financial  question  is  paramount.  But  as  finally 
the  maintenance  problem  is  the  one  with  which  to  deal, 
the  discussion  of  that  feature  will  of  necessity  include  the 
money  end,  so  it  Is  hoped  that  undue  stress  upon  what  is 
sometimes  too  apt  to  be  ignored  in  engineering  in  the  means 
of  construction  as  well  as  the  methods  will  be  pardoned. 

In  discussing  the  pavement  problem  in  such  an  extensive 
country  as  this,  with  its  varying  climate,  topography,  ma- 
terials to  be  used  and  habits  of  the  people,  it  would  seem^ 
impossible  for  any  one  individual  to  cover  the  whole  ground, 
as,  of  necessity,  each  man's  environment  and  experience  are 
limited.     Yet  the  aggregate  of  such  experience  will  be  of 
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value  to  all.  So  if  in  these  remarks  statements  at  variante 
with  the  ideas  and  experience  of  oth^r  members  of  this  con- 
vention are  made  it  is  hoped  that  prompt  repudiations  of 
the  statements  will  be  evolved,  as  by  such  means  will  accu- 
rate data  be  accumulated. 

To  properly  consider  the  subject  in  Its  entirety  it  may  be 
wise  to  indulge  in  a  classification  of  the  people,  the  pave- 
ments and  the  pay.  The  traveling  people  may  be  divided 
into  urban,  suburban  and  rural  and  it  may  be  confidently 
stated  that  the  requirements  of  the  pavements  difTer  in  char- 
acter practically  in  accordance  with  this  division,  except 
that  there  may  be  a  certain  overlapping  due  to  special  con- 
ditions. This  covers  two  heads.  The  ability  to  pay  varies 
spasmodically  with  climate,  topography  and  the  energy  of 
the  community. 

Now  enters  into  consideration  the  character  of  vehicles  of 
which  there  are  today  two,  self-propelled  and  horse-arawn. 
Both  of  these  may  be  divided  into  fast  and  slow  moving,  the 
heavy  wagon  and  light  buggy,  the  motor  truck  and  the 
automobile,  these  introducing  still  other  items,  the  iron  tire 
of  the  wagon,  the  solid  rubber  of  the  buggy,  the  corrugated 
tire  of  the  motor  truck  and  the  pneumatic  tire  of  the  auto- 
mobile. All  these  factors  vary  in  weight  and  speed  and 
their  effect  on  the  surface  of  the  pavement  is  of  vital  im- 
portance. 

Another  point,  which  has  not  yet  arisen,  is  the  effect  of 
different  pavements  on  the  tires  of  vehicles.  So  far,  the 
owners  of  such  vehicles  have  been  so  busy  trying  to  get 
something  smooth  to  ride  upon  that  they  have  been  content 
to  pay  their  bills  for  new  tires  and  new  wheels  ungrudg- 
ingly, yet  in  the  future  it  will  be  an  important  economic 
factor. 

There  is  still  another  factor  which  today  is  the  most  im- 
portant in  road  construction,  viz.,  the  suppression  of  dusL 
Also,  there  enters  in,  to  a  lesser  degree,  the  suppression  of 
noise  in  cities. 

Taking  all  the  factors  outlined  heretofore,  the  problem  i.s 
to  furnish  a  pavement  that  is  smooth,  durable,  dustless  and 
cheap;  and  that  problem  is  today  facing  the  civilized  world. 
It  is  not  my  intent  to  dilate  very  extensively  on  the  paving 
of  cities,  as  practice  in  that  branch  is  being  slowly  crystal- 
lized and  the  principles  governing  it  are  giving  good  results. 
Classify   city   traffic   into   business   trucking,   arterial   com- 
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munication  and  purely  local  distribution,  with  the  use  of  the 
following  standard  pavements,  wood  block,  granite  block, 
Medina  sandstone,  brick,  asphalt  and  the  tar  compounds, 
and  with  proper  care  in  the  selection  and  manufacture  of 
material  and  a  conscientious  disposal  of  it  in  place,  and  in 
most  cases  a  smooth  dustless  pavement  will  be  secured.  But 
here  enters  the  question  of  maintenance  and  also  the  trav- 
eling factor.  At  the  same  time  there  arises  a  controversy 
between  drivers  of  horse  and  motor  vehicles  on  the  question 
of  smooth  pavements,  the  horsemen  claiming  that  the 
smooth  pavements,  like  wood  block  or  asphalt,  are  impas- 
sable and  useless  at  certain  periods  for  heavy  hauling  and 
should  not  be  tolerated.  That  at  seasons  their  slipperiness 
is  detrimental  is  not  doubted.  However,  this  point  is  one 
for  purely  local  consideration  and  cannot  be  generalized 
upon. 

Cobble  and  old  fashioned  granite  block  are  certainly  per- 
manent but  not  desirable.  The  close  Jointed  grouted  granite 
block  and  the  Medina  sandstone  would  seem  to  be  ideal. 
They  are  smooth,  And  once  down  relieve  the  maintenance 
department  from  attention  for  a  generation.  Wood  block 
as  now  laid  is  desirable,  smooth,  and,  at  times,  slippery,  but 
its  permanency  is  unknown. 

The  brick  pavements  of  today  are  desirable  and  appropri- 
ate especially  in  districts  where  there  are  no  stores.  Here 
it  is  proper  to  make  the  statement  that  many  paving  brick 
manufacturers  are  setting  an  example  to  the  community  in 
concentrating  their  efforts  on  making  and  delivering  the 
best  possible  brick,  relying  more  on  the  character  of  the 
material  than  on  their  profits  for  future  prosperity.  The 
writer  suggests  this  example  to  other  industries.  Brick 
pavements  as  now  constructed  also  relieve  the  maintenance 
department,  if  proper  care  is  used  in  discriminating  on  cer- 
tain character  of  travel.  Where  there  are  extraordinarily 
heavy  loads  and  dense  vehicular  travel,  it  is  not  wise  to  use 
brick. 

We  now  come  to  the  mastic  propositions  in  which  the 
maintenance  department  sooner  or  later  takes  an  interest. 
The  asphalt  and  tar  preparations  give  a  smooth,  dustless 
and  serviceable  road,  and  are  desirable  for  residential  sec- 
tions and  in  many  cities  are  universal.  Their  maintenance 
is  carried  on  in  different  municipalities  in  different  ways, 
some  owning  their  own  repairing  plant,  others  contracting 
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the  repairs,  and  still  others  neglecting  them  altogether. 
It  is  safe  to  say,  however,  that  after  five  years*  use  of  these 
pavements  the  item  of  repairs  begins  to  be  a  factor,  al- 
though the  writer  has  one  asphalt  pavement  which  has  been 
in  use  for  nearly  ten  years  without  repairs  or  apparent 
necessity  for  them. 

Interjected  into  many  cities  is  the  use  of  cheaper  pave- 
ments for  purely  residential  streets  of  both  high  and  hum- 
ble character.  Sanitary  precautions  in  some  cases  cause 
their  existence  before  the  demand  is  made  by  the  residents 
who  often  are  not  able  or  willing  to  pay.  In  other  instances 
they  are  laid  at  the  desire  of  the  property  owners,  and  in 
these  the  maintenance  problem  soon  appears,  and  the  prac- 
tice there  can  be  considered  the  same  as  in  suburban  com- 
munities. 

In  street  development  in  suburban  communities  or  small 
towns  there  are  new  factors  to  be  considered.  Except  in 
main  thoroughfares  the  travel  is  light.  The  unwillingness 
to  pay  large  assessments  and  also  the  suppressing  of  dust 
has  opened  the  field  to  endless  inventions  with  varying  ma- 
terials to  provide  cheap,  smooth  and  dustless  pavements. 
All  kinds  of  panaceas  have  been  promoted  and  enormous 
sums  of  money  have  been  expended  in  experiments,  and  it  is 
to  be  hoped  that  in  the  near  future  a  practice  may  be 
adopted  available  to  all  within  their  means.  This  same  idea 
extends,  to  a  degree,  to  rural  highways,  and  it  would  seem 
desirable  to  discuss  the  problem  as  common  to  both  classes 
of  communities. 

To  properly  appreciate  conditions  it  would  be  well  now 
to  consider  what  these  pavements,  so-called,  have  to  en- 
dure. With  horse>drawn  vehicles  and  steel  tires,  the  roads 
were  constructed  to  be  available  for  such  use  and  the  stand- 
ard generally  adopted  where  material  was  convenient  was 
the  macadam  or  telford  pavement,  using  the  local  rock  if 
possible,  but  in  many  cases  bringing  it  from  200  to  250 
miles  by  water  or  rail.  Where  rock  was  not  available, 
other  natural  materials  were  used,  such  as  gravel,  shale, 
chert  sand  and  clay,  and  in  the  arid  sections,  clay  and  oil. 
The  success  of  these  pavements  when  properly  constructed 
and  maintained  gave  an  enormous  impulse  to  automobile 
travel,  in  some  cases  causing  it  to  supersede  horse  travel. 
The  rapid  increase  of  automobile  travel,  however,  speedily 
began   to  impair  the  surface  of  the  highways  and  pave- 
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ments,  and  also  created  volumes  of  dust.  This  condi- 
tion started  new  ideas  and  new  investigations,  of  which  we 
are  now  in  the  throes. 

Careful  comparison  of  the  effect  of  iron  tires  and  shoes 
and  rubber  tires  on  road  surfaces  shows  a  marked  differ- 
ence in  their  action.  Under  the  old  order  of  things,  if  a 
coating  of  broken  stone  or  gravel  were  placed  on  a  highway 
it  was  confidently  expected  that  the  surface  would  soon  be 
consolidated.  It  was  probably  wearing  out  the  patience 
of  the  traveler,  but  showing  that  a  consolidatory  effect 
was  obtained.  The  writer  has  made  experiments  with  auto- 
mobiles, at  low  and  high  speeds,  both  on  macadam  and 
gravel  surfaces  and  finds  that  their  action  is  disturbing, 
the  higher  the  speed  the  greater  the  disturbance  created. 
There  are,  therefore,  two  opposing  factors  in  the  main- 
tenance of  present  highways  and  the  resultant  is  determined 
by  the  preponderance  of  certain  kinds  of  travel.  Where  the 
wagon  travel  is  universal  the  old  conditions  exist  and  the 
old  practice  may  prevail,  and  where  the  automobile  is  unl- 
verbal,  an  entirely  different  system  of  maintenance  has  to 
be  followed.  But  where  there  are  equal  volumes  of  the 
two  kinds  of  trafllc  the  greatest  difficulty  exists.  The 
question  of  the  future  must  now  be  considered.  Will 
automobile  travel  entirely  supersede  wagon  travel  or  will 
the  traveling  still  be  mixed?  It  is  well  accepted  that 
there  is  a  great  growth  of  automobile  use  and  a  great  di- 
minution of  horse-drawn  vehicles  and  the  decision  of  such 
a  factor  is  purely  local. 

Another  very  important  factor  is  the  suppression  of 
dust,  and  here  the  writer  wishes  to  enunciate  the  fact  that 
the  automobiles  themselves  are  not  the  creators  of  the 
dust,  as  is  generally  considered.  The  steel  tire  with  its 
grinding  action  creates  the  dust  and  the  automobile  with 
the  wind,  disturbs  and  scatters  it.  As  a  proof  of  this  a 
coating  of  screenings  laid  in  late  spring  on  a  road  carry- 
ing only  automobile  travel  will  still  be  in  the  same  condi- 
tion in  the  fall,  merely  disturbed,  but  not  consolidated. 
And  there  will  be  no  dust. 

Taking  these  facts  as  axiomatic,  the  maintenance  of  all 
pavement  surfaces  liable  to  wear  must  be  considered  as  'a 
purely  local  problem  governed  entirely  by  the  local  travel. 
The  dust  question  has  this  peculiarity:  It  may  be  more 
troublesome  on  a  less  traveled  highway.     This  question, 
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while  of  somewhat  recent  origin — that  is  to  say,  ^hile  there 
was  always  plenty  of  dust,  the  public  for  some  occult  rea- 
son did  not  complain  of  it — is  really  the  governing  source 
of  all  new  efforts  at  road  making,  and  is  Just  as  much  of 
an  economic  problem  in  rural  communities  as  it  is  in  urban. 
The  impairment  of  the  value  of  crops,  especially  fruit,  is 
an  accepted  fact  and  the  demands  for  suppression  are  in- 
sistent and  imperative.  In  the  effort  at  dust  palliation 
a  large  amount  of  gray  matter  has  been  expended  and  a 
great  many  expedients  have  been  devised.  Setting  aside 
the  experience  of  the  French  engineers  at  Algeria  where 
the  first  experiments  in  dust  suppression  were  made  wltn 
the  oil  of  Massat,  the  California  practice  was  really  the  first 
that  did  not  use  water  But  wo  all  understand  that  water 
was  the  first  material  used  for  dust  suppression,  whether  by 
rain  or  the  watering  cart.  In  southern  California  there 
is  little  or  no  rain  and  the  heavy  mineral  oil  was  used,  first 
by  sui  facing  the  adobe  soil  with  clay  and  then  sprinkling 
the  oil.  This  gave  good  results  and  ah  application  twice 
a  year  proved  satisfactory. 

This  idea  spread  and  the  practice  of  using  crude  oil  for 
surfacing  came  into  vogue.  The  smell  in  the  houses  and  the 
ruination  of  carpets  and  clothes  stopped  its  use  and  then 
oil,  without  the  smell,  was  manufactured,  and  with  some 
of  the  stickiness  eliminated.  These  oils  generally  with 
asphaltic  bases  gave  general  satisfaction  and  are  now  in 
general  use.  The  idea,  however,  was  prevalent  that  a  dust- 
less,  smooth,  permanent  surface  could  be  devised  that 
would  be  cheap  and  effective,  and  such  surfaces  have  been 
provided,  but  the  question  of  cost  then  becomes  the  vital 
point. 

The  original  experiments  made  by  Mr.  Blanchard  of 
Rhode  Island  in  resurfacing  roads  with  asphalt  or  tar  mix- 
tures and  the  reasonable  low  cost  with  good  results  after 
a  limited  period  of  use  encourage  the  whole  country,  as 
well  as  the  writer  to  be  up-to-date  and  do  likewise.  It 
must  be  understood  that  those  experiments  were  made  by  a 
competent  engineer  with  selected  help.  When,  as  is  often 
the  case,  communities  do  not  employ  a  competent  engineer 
nor  have  selected  help,  however,  very  different  conditions 
prevail. 

The  writer  started  on  the  unknown  path  and  resurfaced 
miles  of  roads  with  heavy  asphalt  oils  by  the  penetration 
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method,  and  also  drew  specifications  for  new  roads  to  be 
built  by  the  same  methods.  The  results,  however,  were  so 
unsatisfactory  that  the  practice  both  in  old  and  new  work 
was  quickly  abandoned.  Subsequently  contracts  were  made 
for  work  by  the  mixing  method  both  by  cold  and  hot  appii-  * 
cation  and  results  from  them  have  been  satisfactory.  The 
Anal  practice  arrived  at  by  the  writer  is  to  build  his  roads 
by  the  old  water  bound  method  and  then  apply  a  light  sur- 
facing oil  at  the  proper  season  to  allay  the  dust.  This  is 
found  to  give  the  smoothest  pavement  for  the  least  money 
on  an  average  country  road  In  New  Jersey  where  there  is 
a  large  automobile  travel. 

The  experiences  in  the  penetration  method  were  peculiar 
and  there  was  also  a  curious  case  from  the  fact  that  the 
engineer  was  compelled  to  rely  upon  the  chemist  for  his 
data,  accepting  such  data  even  though  based  on  meager 
procedure.  The  question  of  manipulation  by  the  labor 
available  became  more  of  a  factor  than  the  chemical  data. 
Men  of  experience  in  the  old  practice  were' at  sea  in  the 
new  methods,  and  in  one  case,  even  though  an  expert  was 
called  in  and  special  men  were  employed,  the  result  was 
unsatisfactory,  from  an  engineering  standpoint.  It  is  true 
a  certain  percentage  showed  good  results  but  forty  per 
cent,  efficiency  is  not  ideal. 

In  one  instance  a  section  of  newly  built  road  a  mile  in 
length  was  finished  in  the  fall  and  presented  a  good, 
smooth  surface.  In  the  spring,  however,  the  surface 
broke  to  pieces  over  the  entire  length  and  had  to  be  re- 
newed. In  other  cases  the  rolling  of  the  surface  mixture 
into  waves  practically  put  an  embargo  on  travel  and  the 
surface  had  to  be  entirely  removed.  In  another  case  a 
rut  six  inches  deep  and  half  a  mile  long  appeared  with 
no  apparent  cause.  With  such  experience  the  writer  may 
be  excused  from  indulging  in  any  more  surfacing  escapades. 

With  the  mixing  process  better  results  have  been  ob- 
tained. In  one  case,  with  a  hot  mixture,  the  surface,  after 
being  rolled  and  having  cooled,  was  a  series  of  waves. 
Curiously  enough  after  eighteen  months  of  travel  these 
waves  disappeared  and  a  smooth  surface  now  exists  with 
no  appearance  of  wear. 

The  cold  mixture  gives  excellent  results,  producing  a 
surface  that  is  smooth  and  equal  to  asphalt. 

A  few  experiences  in  surface  oiling  may  be  interesting. 
In  maintaining  a  system  of   150   miles  of  road  with   city 
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and  suburban  travel  a  complete  system  of  repairs  is  obli- 
gatory and  breaking  the  continuity  of  such  a  system  leads 
to  complications.  As  the  demand  in  the  writer's  section 
for  the  suppression  of  dust  was  in  the  spring  it  was  con- 
'  sidered  desirable  to  find  an  oil  that  would  last  the  season. 
It  did  last  the  season  in  most  local  cities,  but  such  an  oil 
ruins  the  surface  of  a  pavement,  creating  a  pitting  which 
is  very  objectionable.  This  heavy  oil  of  course  prevents 
the  ground  particles  of  the  road  from  being  blown  away 
but  when  it  rains  an  emulsion  is  formed  which  is  of  great 
local  objection.  Therefore  it  was  found  advisable  to  use  a 
lighter  oil  with  more  frequent  applications,  and  with  such 
practice  no  impairment  of  the  surface  is  presented.  With 
the  practice  of  repeated  applications  of  dust  preventives  the 
use  of  materials  not  containing  oil  may  be  advisable,  de- 
pending of  course  on  the  system  in  vogue  and  the  cost  of 
the  material  itself.  Some  of  these  the  writer  has  tried  but 
so  far  not  with  the  success  anticipated.  In  residential 
localities  these  preparations  are  of  advantage  as  no  oily 
particles  of  dust  are  carried  into  the  houses  or  on  the 
clothes  of  wayfarers. 

There  is  one  other  point  that  the  writer  wishes  to  em- 
phasize, and  that  is  that  with  the  growth  of  automobile 
travel  the  character  of  the  mineral  aggregate  in  any  mix- 
ture is  of  secondary  importance.  Under  the  old  condi- 
tions, hard  trap  rock  was  ideal  and  was  used  wherever 
available,  even  when  long  hauls  were  necessary.  Such 
an  insistence  is  not  now  necessary  as  it  is  found  that  with 
the  grinding  eliminated  and  the  use  of  surface  oils,  good 
gravel  gives  as  excellent  results  as  the  trap  rock.  Granite 
can  be  used  with  impunity,  and  such  natural  materials  as 
chert  and  shale  can  also  be  used.  The  sand  and  clay 
roads  of  North  Carolina  can,  with  oiling,  be  made  into 
perfect  roads  as  is  shown  in  California.  A  full  apprecia- 
tion of  such  a  fact  will  reduce  the  cost  of  thousands  of 
miles  of  roads  in  the  future. 

The  writer  now  wishes  to  allude  to  the  financial  prob- 
lem in  road  construction,  and  it  might  be  well  to  note  the 
varying  channels  from  which  money  comes.  Taking  my 
own  state  as  an  example,  these  are  as  follows: 

City  street  paving. — A  part,  say  about  80  per  cent,  on 
property,  balance  on  the  city  at  large.  Maintenance  a  city 
charge. 
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Suburban  towns. — Streets  macadamized  16  feet  wide. 
A  general  tax;  extra  width  local  assessments. 

Rural  towns. — Mostly  developed  by  either  state  roads  or 
county  roads. 

County  roads. — Main  arterial  highways  paid  for  on  bond 
issue  of  the  county;  maintained  by  the  county.  County 
road  repair  system  abandoned  when  state  roads  came  into 
use. 

State  roads. — State  pays  33  per  cent.,  county  56% 
per  cent.,  town,  10%  per  cent.  Maintained  by  the  county 
with  contributions  from  the  state  of  automobile  money, 
say  20  per  cent. 

With  such  varied  methods  of  payment  for  original  con- 
struction It  is  to  be  noted  that  the  maintenance  cost  is 
defrayed  by  either  the  county  or  municipality,  with  the 
addition  of  a  small  amount  from  automobile  taxes.  Now 
enters  the  important  part  of  the  whole  question  of  road 
and  street  maintenance  and  that  is  the  ability  and  wil- 
lingness to  pay. 

As  to  ability  that  is  a  condition  hard  to  gainsay.  As 
to  willingness  that  can  be  overcome  by  education.  To 
properly  educate  a  community  to  higher  ideals  and  stand- 
ards, those  ideals  and  standards  must  first  be  crystallized 
on  a  permanent  basis  and  then  set  before  them. 

In  too  many  cities  of  the  United  States  there  are  rough 
and  unsightly  pavements  tolerated  by  educated  people 
and  traveled  over  with  repugnance,  yet  there  they  are.  In 
country  districts  where  good  roads  have  been  made  they 
have  been  allowed  practically  to  disappear  through  neglect. 
In  other  communities  the  desire  for  the  ideal  and  also  the 
willingness  to  pay  are  both  present  yet  the  supply  of  talent 
and  material  is  deficient. 

So  in  this  question  of  road  surface  maintenance  the  prac- 
tice in  cities  is  fairly  conceded  to  be  beyond  controversy. 
Only  the  money  is  required. 

In  suburban  and  rural  highways  this  problem  confronts 
us:  In  days  before  the  automobile,  with  wagon  travel 
alone  and  with  a  system  of  roads  in  cities,  towns  and 
country,  the  average  cost  of  macadam  repairs  was  three 
cents  per  square  yard  per  annum.  This  by  increased 
travel,  increased  cost,  and  automobile  has  now  raised  the 
cost  to  six  cents,  and  the  oil  at  one  cent  brings  it  up  to 
seven  cents  per  square  yard  per  annum  for  having  and 
keeping  a  smooth  oil  surface. 
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Rejecting  the  penetration  method  as  erratic  and  uncer- 
tain and  applying  the  mixing  process  the  cost  runs  from 
80  cents  to  IJ.IO  per  square  yard.  Consequently  the 
mixture  has  to  last  ten  or  twelve  years  to  be  equal  in 
actual  cost  to  the  oiled  macadam.  Another  item  enters 
In.  The  renewal  by  mixing,  of  150  miles  of  road  16  ft. 
wide  at  say  90  cts.  would  cost  |8,300  per  mile  or  a  total  of 
about  11,245,000.  As  this  would  have  to  come  out  of 
the  annual  appropriation,  whatever  money  was  expended  in 
the  mixing  should  be  made  a  separate  item,  otherwise  the 
'maintenance  account  of  the  balance  of  the  roads  would 
show  a  shortage  and  deterioration  would  ensue.  This 
has  been  the  experience  of  many  communities  and  great 
dissatisfaction  has  been  the  outcome. 

In  conclusion  the  writer  hopes  that  in  the  near  future 
the  mistakes  and  experiences  of  different  men  in  different 
sections  may  bring  the  practice  of  road  repairs  into  some 
definite  shape,  both  as  to  construction  and  financing.  The 
community,  including  the  road  wearers  and  taxpayers, 
want  good  roads  at  the  lowest  cost  and  are  willing  in  most 
cases  to  furnish  the  money  if  good  results  can  be  obtained. 
It  is  the  province  of  this  association  to  supply  the  demand. 


CHAIRMAN  OWEN:  There  are  two  gentlemen  set  down 
for  formal  discussion  of  this  paper,  one  is  Mr.  A.  W.  Dean, 
Chief  Engineer  of  the  Massachusetts  Highway  Commission, 
and  the  other  is  Mr.  J.  C.  Travilla,  Street  Commissioner 
of  St.  Louis,  Mo.    We  will  first  hear  from  Mr.  Dean. 

MR.  DEAN:  Mr.  Chairman  and  Gentlemen: — Before  criti- 
cising Mr.  Owen's  paper  I  will  make  a  few  remarks  on 
interurban  and  rural  roads. 

We  have  in  Massachusetts  about  850  miles  of  high- 
way, owned  and  controlled  absolutely  by  the  state,  through 
a  state  highway  commission.  Up  to  the  year  1908  the 
state  highways  were  nearly  all  constructed  of  ordinary 
water  bound  macadam,  using  telford  wherever  it  was 
necessary  on  account  of  poor  subgrade.  In  1908,  a  com- 
mencement was  made  with  the  use  of  bituminous  material 
not,  however,  in  the  construction  of  the  road,  but  as  u 
surface  application  to  save  the  roads  from  the  destructive 
effect  of  the  automobile.  During  that  year  there  were 
perhaps  ten  miles  treated  with  what  we  now  call  a  light 
oil,   that   is,  an  oil   that  does  not  require   heating  before 
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application.  In  1909  more  miles  were  treated,  and  the 
same  roads  which  were  treated  the  previous  year  were 
again  treated,  as  the  light  oil  did  not  last  but  one  season, 
and  in  most  instances  not  very  effectively  for  a  whole 
season. 

At  the  present  time  we  have  about  500  miles  that  have 
been  treated  with  some  sort  of  bituminous  binder. 

The  commission  does  not  treat  the  roads  for  the  purpose 
of  laying  dust,  but  simply  for  the  preservation  of  the 
surface.  If  dust  laying  were  one  of  the  prfme  objects, 
it  is  possible  that  a  different  material  might  be  used  than 
that  which  has  been  used,  but  for  the  preservation  of  the 
surface,  the  heavy  bituminous  materials  have  given  better 
satisfaction  than  the  light  ones. 

The  material  we  have  used  more  than  any  other  is  a 
heavy  asphaltic  oil  containing,  as  the  dealers  claimed, 
ninety  per  cent,  or  more  of  asphalt.  This  oil  to  be  ap- 
plied must  be  heated  to  about  250*"  F.  While  this  oil 
has  not  been  satisfactory  in  every  case,  it  has  been  satis- 
factory in  a  great  many  cases,  and  we  have  many  miles 
of  oiled  roads  which  were  treated  with  a  ^-gal.  applica- 
tion of  this  heavy  asphaltic  oil,  early  in  the  season  of 
1909,  so  that  they  had  practically  all  of  that  season's 
trafilc.  and  today  they  appear  to  be  good  for  one  or  more 
year's  traffic.  And  very  little  patching  or  repair  work 
has  been  done  upon  them.  Others  have  lasted — I  think 
the  minimum  was  about  one  month — ^where  the  same 
method  was  used  and  the  sam^e  material  as  in  the  treat- 
ment of  the  roads  that  have  lasted  three  seasons.  But 
this  was  due  partly,  possibly,  to  the  poor  quality  of  ma- 
terial, or  some  peculiarity  of  traffic  conditions.  There 
ar^  a  few  conclusions  that  can  be  stated  definitely  re- 
garding the  use  of  bituminous  material  as  a  surface  appli- 
cation : 

First,  no  surface  treatment  of  a  road  will  be  satisfac- 
tory unless  the  road  is  thoroughly  cleaned  of  all  par- 
ticles of  dust  and  dirt  before  the  oil  is  applied;  other- 
wise the  oil  is  bound  to  peel  up  as  it  will  not  penetrate 
and  stick  where  dust  exists  between  the  surface  and  the 
road  metal. 

Second,  about  one-half  a  gallon,  that  is,  to  the  square 
yard,  is  necessary  on  a  road  that  has  not  been  treated 
before.     That  appeared   to   be   sufficient.      If   a   road   has 
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been  previously  treated  so  that  there  is  a  certain  quantity 
of  oil  remaining:  on  it,  a  lesser  amount  may  be  used.  In 
the  application  of  this  one-half  gallon  of  oil,  we  have 
found  it  preferable  to  put  it  on  in  two  %-gal.  applica- 
tions, preferably  under  pressure,  rather  than  in  one  %-gal. 
application,  as  when  it  is  put  on  at  a  single  application, 
it  creates  bunches  and  ridges  by  running  to  the  sides. 
Where  there  is  a  %-gal.  application  made,  the  oil  stays 
just  where  it  strikes  the  road.  t 

Third,  after  the  oil  is  applied,  the  road  must  be  cov- 
ered with  pea  stone,  fine  gravel,  or  coarse  sand,  for  a 
period  depending  more  or  less  upon  the  climate,  tintil 
all  the  sand  or  pea  stone  or  gravel  that  the  oil  will  take 
up  has  been  absorbed,  otherwise  it  will  soon  be  picked  up 
by  the  wheels  of  automobiles,  and  leave  holes  which 
grow  deeper  unless  immediately  patched. 

fi'ourth,  the  use  of  heavy  asphaltic  oil  (the  so-called 
90  per  cent,  asphaltic  oil)  is  not  advisable  where  the  pre* 
dominating  traffic  is  of  heavy  horse-drawn  vehicles  with 
iron  tires. 

I  have  in  mind  as  examples,  three  roads  treated  last 
season  at  about  the  same  time  with  heavy  oil.  A  sec- 
tion one  mile  long  was  practically  gone  in  about  three 
weeks  in  one  case,  and  in  another  case  a  section  a  half 
mile  long  was  gone  in  less  than  a  week,  the  destruction 
being  caused  by  heavy  ice  teams  on  steel  tires,  the  iron 
shod  feet  of  the  horses  contributing  also. 

On  these  same  roads  we  have  tried  tar  and  light  oils 
with  little  success.  In  those  cases  where  the  traffic  is  of 
that  character,  it  is  probably  necessary  to  loosen  the  road 
surface,  and  incorporate  with  it  some  binder  that  will 
go  down  and  be  incorporated  with  the  stones  and  not  lie 
on  the  surface  as  a  blanket  to  be  picked  up  by  vehicle 
wheels. 

The  cost  of  blanket  application  in  Massachusetts  has 
averaged  eight  cents  per  square  yard  for  an  application 
of  a  half-gallon;  whether  in  a  single  application  or  two 
quarter-gallon  applications,  the  expense  being  very  nearly 
the  same. 

Figuring  the  cost  of  such  maintenance  on  the  annual 
basis,  it  is  probably  impossible  to  give  any  definite  esti- 
mate at  the  present  time  as  the  length  of  life  and  the 
varying  materials  and  the  varying  traffic  have  such   dif- 
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ferent  effects  that  we  cannot  reach,  without  long  experi- 
ence, any  average  annual  cost  for  these  roads.  A  road 
which  lasts  five  years,  as  we  hope  some  of  our  roads  will, 
with  a  little  minor  patching,  costs  for  the  first  applica- 
tion, eight  cents  per  square  yard  making  the  first  year's 
cost  1700  per  mile  for  a  15-ft.  road.  If  that  is  divided 
over  five  years,  and  $20  per  mile  per  year  allowed  for 
patching,  then  the  average  annual  maintenance  cost  per 
mile  per  year  is  only  $160. 

Mr.  Owen  in  his  paper  made  a  statement  something 
like  this:  That  he  had  rejected  penetration  as  erratic.  Is 
that  right,  Mr.  Owen? 

CHAIRMAN  OWEN:     That  is  right. 

MR.  DEAN:  I  think  Mr.  Owen  has  put  that  strongly. 
In  Massachusetts  we  have  used  the  penetration  method  to 
a  considerable  extent.  One  road  which  has  been  down 
three  years  was  constructed  by  the  penetration  method, 
using  a  tar  which,  at  the  time,  the  division  engineer  and 
the  resident  engineer  were  going  to  send  back  as  being 
good  for  nothing.  That  road  has  had  no  patching  what- 
ever, and  has  stood  up  three  seasons  with  practically  no 
repairs.  So,  I  do  not  think  that  under  those  circum- 
stances we  want  to  reject  consideration  of  the  pene- 
tration method. 

We  have  other  examples  of  roads  built  by  the  penetra- 
tion method  in  1909  and  1910,  similar  to  the  one  I  have 
mentioned.  Several  miles  were  built  last  year  by  what 
might  be  termed  a  penetration  method — we  call  it  the 
modified  Glad  well  system  for  lack  of  a  better  name — in 
which  we  penetrate  the  upper  course,  upward  and  down- 
ward. We  put  on  our  course  of  bottom  stones,  then 
generally,  three-quarters  of  a  gallon,  of  oil,  and  then  spread 
what  will  roll  to  two  inches  of  No.  2  stone  (stone 
from  half  an  inch  to  an  inch  and  a  half),  roll  that  some, 
then  apply  about  five-eighths  of  a  gallon  on  the  upper  sur- 
face, then  cover  with  pea  stone  and  thoroughly  roll.  That 
Is  surely  not  a  mixing  method,  and  I  think  it  is  safe  to 
call  it  a  penetration  method.  We  built  several  miles  of 
that  road  in  1910  that  are  as  good  today  as  when  the 
contractor  left  them,  and  have  had  no  repairs,  except  upon 
a  square  yard  here  and  there.  Therefore  I  am  not  pre- 
pared to  agree  with  Mr.  Owen  that  we  should  reject  pene- 
tration as  erratic. 
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MR.  McEVOY:  Are  these  subjected  to  heavy  team 
traffic? 

MR.  DEAN:  Yes,  sir;  but  wherever  we  have  very  heavy 
team  traffic  such  as  exists  on  the  road  between  Boston 
and  Lynn,  we  have  used  the  mixing  method.  We  did 
not  try  the  penetration  method;  we  mixed,  as  we  felt  we 
wanted  to  be  absolutely  sure,  and  we  could  not  then  apply 
the  heavy  asphaltic  material  we  wanted  to  apply  by  any 
spraying  or  penetration  method. 

Mr.  Owen  also  stated  that  soft  stone  could  be  used 
where  a  bituminous  road  is  constructed.  I  agree  to  a  cer- 
tain extent,  but  I  think  there  is  a  limit.  Any  stone  which 
will  crush  under  the  roller,  is,  in  my  opinion,  objectionable. 

We  have  an  example  right  on  the  borders  of  New  York 
state,  in  Massachusetts,  on  a  road  built  with  this  soft 
stone.  About  a  month  after  it  was  completed,  it  was 
rutted,  and  it  was  found  that  the  ruts  were  due  entirely 
to  this  soft  stone,  which  had  crumbled  up.  The  sub- 
grade  was  satisfactory,  but  the  stone  had  become  pow- 
dered and  caused  ruts.  Hence,  I  say  any  stone  that 
will  crumble  and  break  under  the  ordinary  ten-ton  steam 
roller  would  not  be  a  suitable  material,  even  with  the 
bituminous  material  used  for  a  binder  or  a  surface  appli- 
cation on  the  road. 

Another  statement  by  Mr.  Owen  that  I  think  is  open  to 
considerable  discussion,  was  that  the  use  of  heavy  oil  on 
the  surface  of  the  roads  in  wet  weather  muddied  up,  and 
became  what  we  term  **mushy." 

We  have  used  heavy  oil  and  the  heavy  grades  of  tar 
in  Massachusetts,  and  we  have  not  had  that  occur  in  any 
case  that  I  can  call  to  mind.  It  has  occurred  where  we 
have  used  oils  or  tars  which  required  no  heating,  but  in 
no  case  have  we  had  any  complaint  or  trouble  due  solely 
to  the  oil  muddying  up  on  account  of  weather  conditions. 
It  would  soften  slightly  during  long  wet  periods,  but  always 
become  packed  with  the  travel  after  one  fair  day.  I 
presume  possibly  my  criticism  of  Mr.  Owen's  statement 
in  this  regard  may  be  due  to  a  lack  of  uniformity  in 
describing  oils  and  tars.  Many  road  makers  call  a  "fifty 
per  cent."  oil  heavy,  while  others  consider  it  light  oil. 

Gentlemen,  I  thank  you  for  your  attention.   (Applause.) 

CHAIRMAN  OWEN:  I  am  very  much  pleased  at  the 
meeting  and   the  attendance.   We  will  have  time  to  have 
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another  discussion  read,  and  then  we  will  have  the  after- 
noon for  general  discussion  and  criticism  and  I  want  all  to 
be  heard  and  to  take  part  in  the  discussion,  and  take  ad- 
vantage of  such  Information  as  you  can  get  here;  and  I 
further  want  every  man  who  can,*  not  only  to  tell  his  suc- 
cesses, but  his  mistakes  as  well.  Let  us  all  know.  We 
all  want  to  know  where  we  have  made  mistakes  in  the 
road  business.  Don't  be  afraid  to  speak  out.  I  am  an 
old  man,  and  I  have  made  them,  so  the  young  men  need 
not  be  afraid  to  tell  theirs. 

The  discussion  now  will  be  by  Mr.  Travilla,  Street  Com- 
missioner of  St.  Louis.  He  will  give  the  Western  idea 
of  this  road  movement.  I  will  ask  Mr.  Meeker  to  read 
the  paper  as  Mr.  Travilla  is  not  here. 

MR.  TRAVILLA:  (Paper  read  by  Mr.  Meeker) — In  dis- 
cussing Mr.  Owen's  interesting  and  valuable  paper,  I  fully 
realize  how  at  times  he  has  been  disappointed  with  the 
result  of  his  labors,  having,  myself,  had  many  such  ex- 
periences in  carrying  out  similar  work  as  Street  Commis- 
sioner of  the  city  of  St.  Louis. 

The  title  of  the  paper,  ''Maintenance  of  Roads  and  Pave- 
ments," and  the  suggested  title,  '*The  Economics  of  Roads 
and  Pavements,"  to  me  are  directly  associated.  The  failure 
to  properly  consider  the  economy  of  the  construction  has 
been  a  cause  of  much  expense  and  trouble  in  the  mainte- 
nance of  our  highways.  The  highway  engineer  in  adopting 
specifications  for  road  and  paving  materials  and  for  the 
manner  of  construction  must  be  governed  by  local  con- 
ditions, such  as  the  amount  and  character  of  traffic,  gradi- 
ents, climatic  conditions  and  realty  values.  These  salient 
features  determined,  the  character  of  the  improvement 
should  be  such  that  the  maintenance  of  the  road  or  pave- 
ment will  be  reduced  to  a  minimum.  It  follows,  of  course, 
that  in  any  form  of  road  or  pavement  construction,  no 
wearing  surface  will  last  indefinitely  and  not  wear  out; 
which  fact  means  that  the  patrol  system  of  maintenance 
should  be  installed  at  the  time  the  work  is  accepted. 

Because  of  the  amount  and  character  of  the  work  coming 
under  his  supervision,  the  opportunities  offered  the  Street 
Commissioner  for  the  study  and  investigation  of  the  sub- 
ject under  discussion  have  been  unusual.  The  plotting,  con- 
struction, maintenance,  cleaning  and  sprinkling  of  930  miles 
of  streets  and  320  miles  of  alleys  come  directly  under  his 
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supervision.  In  my  judgment,  fixed  responsibility,  under 
this  system,  is  the  only  proper  way  to  supervise  the  main- 
tenance of  the  highways.  Practically  every  kind  of  road  and 
pavement  construction,  with  the  consequent  necessary  main- 
tenance has  been  tried,  *the  successes  and  failures  being 
carefully  noted  in  each  case.  Before  discussing  the  main- 
tenance of  the  cheaper  forms  of  highway  construction,  I 
deem  it  advisable  to  go  somewhat  into  the  details  of  main- 
taining pavements  of  the  first  class;  that  is,  those  adapted 
to  city  streets. 

A  sufficient  number  of  maintenance  gangs,  skilled  in 
their  particular  line  of  work,  and  in  the  employ  of  the  mu- 
nicipality, is  the  best  method  of  maintenance.  A  grouted 
vitrified  brick  pavement  is  the  most  expensive  to  repair, 
since  the  cement  grout  prevents  any  future  use  of  the  old 
brick.  For  this  particular  reason,  I  favor  a  weak  grout  of 
about  one  part  cement  to  three  parts  of  sand.  In  the 
grouted  brick  pavement,  points  other  than  the  quality  of 
bricks  must  be  given  consideration.  Our  experience  has 
been  that  the  majority  of  failures  in  our  brick  streets  have 
been  caused  by  expansion  and  contraction  stresses,  rather 
than  by  any  inferior  wearing  quality  of  the  bricks.  This, 
then,  resolves  itself  into  a  problem  of  proper  construction, 
climatic  and  traffic  conditions  to  be  given  careful  considera- 
tion. 

The  cost  of  maintenance  on  vitrified  brick  pavements, 
due  to  wear  and  tear,  after  a  period  of  four  or  five  years, 
on  streets  where  traffic  conditions  vary  from  1,000  to  3,000 
horse-drawn  vehicles  per  day,  varies  from  one  to  four  and 
one-half  cents  per  square  yard  per  annum  based  on  the  total 
paving  area  of  a  contract  of  from  8,000  to  12,000  square 
yards.  The  life  of  a  brick  pavement  under  such  traffic  may 
be  placed  at  from  ten  to  fifteen  years.  After  a  period  of 
ten  years*  use,  the  cost  of  reconstructing  a  brick  pavement, 
including  labor  and  fifty  per  cent,  of  new  brick,  has  aver- 
aged fifty  cents  per  square  yard.  The  cost  of  small  repairs 
has  averaged  ninety  cents  per  square  yard. 

After  a  period  of  five  years,  the  cost  of  maintenance  on 
asphalt  and  bitulithic  pavements  has  averaged  from  one  to 
four  cents  per  square  yard  per  annum,  based  on  the  total 
paving  area.  The  cost  of  maintenance  on  asphalt  and  bitu- 
rithic  pavements  may  be  materially  decreased  after  they 
have  begun   to  age  and   wear,   by   the  judicious   use  of  a 
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squeegee  or  flush  coat  of  asphaltic  cement  and  a  covering 
of  sand.  This  coating  or  waterproofing  of  the  old  pave- 
ment helps  to  build  up  the  wearing  surface  and  replaces 
some  of  the  bitumen  that  has  become  inert.  The  cost  of 
this  class  of  work  will  average  from  three  to  four  cents  per 
square  yard.  Small  repftirs  on  asphalt  and  bitulithic  pave- 
ments average  from  sixty  to  ninety  cents  per  square  yard. 

The  cost  of  maintenance  on  wood  and  granite  block 
pavements  has  been  less  than  that  on  any  other  class  of 
paving  material.  The  only  maintenance  expense  on  wood 
block  pavements  was  due  to  the  few  expansion  troubles 
which  usually  take  place  during  the  first  year  the  blocks 
are  down,  and  in  covering  the  surface  with  sand  on  account 
of  the  "bleeding"  of  the  blocks.  This  additional  expense 
does  not  exceed  from  one  to  two  cents  per  square  yard, 
based  on  the  total  paving  area  under  contract. 

Wood  block  pavements  have  been  in  service  in  this  city 
for  a  period  of  more  than  nine  years,  without  any  cost  for 
maintenance  due  to  wear  and  tear,  and  indications  are  that 
the  life  of  wood  pavements  here  will  average  from  fifteen 
to  twenty-five  years. 

In  determining  the  class  of  paving  material  best  adapted 
to  certain  streets  and  the  future  maintenance  of  street 
pavements,  due  consideration  should  be  given  to  the  char- 
acter of  traffic — whether  horse-drawn  or  motor-driven  vehi- 
cles are  in  excess — the  average  tonnage  per  day  and  the 
average  tonnage  per  foot  of  roadway.  The  results  of  some 
of  our  investigations  indicate  that  when  the  average  num- 
ber of  horse-drawn  vehicles  exceeds  2,500  per  day,  equiva- 
lent to  15  tons  per  foot  of  roadway,  the  traffic  is  too 
heavy  for  asphalt  or  bitulithic  pavement,  and  that  wood 
block  or  stone  block  is  best  adapted  to  paving  purposes 
under  such  conditions.  When  the  average  number  of  horse- 
drawn  vehicles  exceeds  1,000  per  day,  equivalent  to  9  tons 
per  foot  of  roadway,  macadam  pavements  will  not  render 
economical  service. 

After  a  period  of  several  years,  wood  block  pavements 
laid  on  streets  where  the  average  number  of  horse-drawn 
vehicles  exceeds  2,500  per  day,  equivalent  to  23  tons  per 
foot  of  roadway,  show  no  appreciable  wear  and  conse- 
quently no  expense  for  maintenance.  Outside  of  the  ware- 
house and  railroad  districts  of  our  city,  where  granite  block 
is  recommended  to  be  used  exclusively,  wood  block  is  the 
material  best  adapted  to  heavy  traffic. 
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The  advancement  made  in  waterproofing  and  bonding 
macadam  and  telford  roads  and  pavements  witli  bitumen 
is  attracting  greater  attention  today  than  that  of  construct- 
ing the  standard  pavements.  The  successes  and  failures  in 
what  may  be  termed  "up-to-date"  methods  have  been  nu- 
merous with  highway  engineers  whp  have  been  in  a  position 
to  experiment  with  the  different  methods  that  have  been 
recommended.  Speaking  from  my  experience,  the  failures 
that  have  taken  place  may  be  attributed  to  lack  of  uniform- 
ity, which  may  be  in  the  grading  of  the  mineral  matter, 
the  application  of  the  bitumen,  lack  of  knowledge  of  the 
effects  of  road  temperatures  on  the  bitumen  and  the  amount 
and  character  of  the  bitumen  used.  A  road  surface,  to 
maintain  its  contour  and  wear  uniformly,  requires  a  base 
of  sufficient  depth  to  carry  the  superimposed  loads,  pos- 
sessing the  necessary  density  but  not  holding  moisture. 
The  "waviness"  of  road  surfaces  referred  to  by  Mr.  Owen 
may  be  attributed  to  some  of  these  causes.  The  bitumen 
whether  applied  by  the  penetration  or  mixing  method, 
should  be  of  such  consistency  that  it  will  not  be  extremely 
soft  at  high  temperatures  nor  brittle  at  low  temperatures. 
An  excess  of  bitumen  may  cause  failures,  but  the  impact 
and  wear  from  abrasion  must  be  removed  from  the  road 
metal  by  the  use  of  sharp  sand.  This  type  of  construc- 
tion, whether  used  in  suburban  communities  or  rural  dis- 
tricts, may  be  recommended.  This  statement  is  made  after 
careful  study  of  the  subject  for  more  than  four  years,  to- 
gether with  the  actual  experience  with  at  least  fifteen  road 
sections  subject  to  all  classes  of  traffic. 

With  the  constantly  increasing  use  and  desirability  of 
the  more  rapidly  moving  motor-driven  vehicles,  will  not 
the  problem  of  the  future  resolve  itself  into  the  construc- 
tion of  a  smooth  roadway  surface  capable  of  withstand- 
ing the  wear  of  solid  rubber  and  pneumatic  tires?  The 
pounding  effect  of  calks  and  the  grinding  of  steel  tires  on 
the  modern  paving  materials  being  reduced  to  a  minimum 
through  the  increased  ratio  of  motor-driven  to  horse-drawn 
vehicles,  will  not  the  disagreeable  feature  of  noise,  asso- 
ciated with  some  of  the  modern  pavements,  tend  to  elim- 
inate itself?  The  roar  of  brick  and  the  rattle  of  granite 
block  pavements  would  both  disappear  under  these  condi- 
tions. Providing  a  cushion  coat  on  the  rims  of  the  vehicles 
using  the  roadway  would  have  the  same  effect  as  making 
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the  pavement  proper  more  noiseless.  Then»  going  a  little 
further,  as  Mr.  Owen  says,  smooth  pavement  surfaces  will 
result  in  a  greater  mileage  for  tires  and  hence  a  more 
economic  service  of  the  motor  car.  Liess  grinding  of  the 
roadway  metal  by  steel  tires  means  less  fine  material  on 
the  surface  and  the  increased  life  of  an  oil  treatment  with 
a  consequent  lesser  cost  of  oiling  per  square  yard  per 
annum. 

Too  much  stress  cannot  be  placed  on  the  remarks  of  Mr. 
Owen  that  in  experiments  made  by  a  competent  engineer 
with  selected  help,  good  results  have  been  obtained.  Many 
of  the  highway  builders  are  being  furnished  with  "dope" 
distributed  by  the  manufacturers  of  road  bitumens  and  by 
their  representative  salesmen,  many  of  whom  have  little 
real  knowledge  of  the  science  of  road  and  pavement  con- 
struction and  maintenance.  Photographs  of  good  roads 
built  with  their  products  are  everywhere  in  evidence.  But 
has  the  attention  of  the  highway  engineer  been  called  to 
the  failures  in  road  construction  where  these  same  bitu- 
mens have  been  used?  The  analysis  of  bitumens  made  by 
the  chemist  doesn't  mean  much  to  the  engineer  handling 
these  products  on  the  job.  Most  of  the  asphalts  on  the 
market  today  will  meet  the  accepted  tests  for  asphalt,  and 
as  for  coal  tar  products,  I  have  failed  to  find  them  uni- 
formly satisfactory.  This  criticism  is  not  offered  in  the 
spirit  of  being  antagonistic  to  the  manufacturers  or  the 
salesmen  of  bitumens,  but  to  call  attention  to  the  difficul- 
ties encountered  in  endeavoring  to  get  uniform  results  in 
the  construction  of  highways  by  what  is  considered  the  best 
practice. 

In  the  treatment  of  road  surfaces  with  oil  and  oil  asphalt, 
Mr.  Owen  refers  to  having  started  on  the  ''unknown  field" 
and  abandoned  the  construction  of  roads  by  the  penetra- 
tion method  and  the  resurfacing  of  roads  with  a  heavy  oil. 
This  is  not  surprising  since  the  path  "blazed"  some  years 
ago  in  this  city  in  obtaining  knowledge  on  the  subject,  must 
be  retraced  each  year  and  the  road  surface  covered  with 
sand  or  stone  chips  to  take  up  the  excess  of  bitumen.  For- 
tunately, the  amount  of  work  done  was  on  comparatively 
short  sections  of  the  highways,  but  the  lessons  taught  in 
these  experimental  sections  have  furnished  information 
that  is  now  proving  of  value  to  us.  The  uniformity  ob- 
tained by  the  mixing  method  accounts  for  Mr.  Owen's  pref- 
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erence  for  this  method  of  construction.  In  residential  dis- 
tricts, heavy  oil,  properly  and  thinly  applied,  outside  of 
fts  greater  life  has  an  added  advantage.  It  happens  at 
times  that  shortly  after  oiling,  a  heavy  shower,  will  fall. 
In  properly  shaped  roadways  this  means  that  most  of  the 
water  will  And  its  way  to  the  gutter,  if  there  be  one,  or  at 
least  to  the  edges  of  the  roadway.  The  lighter  the  oil,  the 
more  oil  will  the  water  carry  off  to  the  side  and  the  more 
pronounced  will  be  the  resulting  oil  stain  on  the  grass  or 
on  the  granitoid  gutter  when  the  water  has  found  its  way 
to  the  drain. 

The  oiling  of  road  surfaces,  to  get  the  best  results,  re- 
quires not  only  a  knowledge  of  the  oil,  but  necessitates  an 
equipment  to  properly  handle  the  sam^.  I  should  say  that 
the  "pitting**  of  the  road  surface  referred  to  may  have 
been  due  to  several  causes,  to  wit:  Dust  on  the  road  metal; 
lack  of  uniformity  in  the  application,  and  the  low  tempera- 
ture, of  the  oil;  excessive  amount  of  oil  per  square  yard 
and  the  failure  to  properly  cover  the  same  with  sharp  sand 
or  stone  chips. 

We  use  annually  from  300,000  to  400,000  gallons  of 
heavy  residuum  oil  on  all  classes  or  roads  and  pavements 
without  receiving  a  protest  from  the  householder  or  auto- 
?mobilist.  Without  proper  facilities  for  the  heating  and 
spraying  of  the  heavy  oil,  I  recommend,  as  Mr.  Owen  does, 
the  use  of  a  lighter  oil.  However,  several  treatments  per 
season  with  this  grade  of  oil  bring  about  the  same  re- 
sult as  may  be  accomplished  with  a  heavy  oil;  that  is  to 
say,  the  lighter  product  volatilizes  somewhat,  leaving  u 
residuum  which,  in  time,  gives  a  surface  equal  to  that  ob- 
tained by  the  use  of  a  heavier  oil. 

The  road  problem  has  assumed  such  importance  that 
the  question  of  first  cost  should,  to  a  large  degree,  be 
eliminated.  The  question  should  be  not  how  cheap  but  how 
well  the  road  or  pavement  may  be  built  to  meet  the  traffic 
requirements.  With  this  determined,  and  after  the  com- 
pletion of  the  work,  the  inauguration  of  a  system  of  patrol- 
men constantly  on  the  lookout  for  water  holes  and  de- 
pressions, and  equipped  to  make  repairs  promptly,  is  nec- 
essary. With  such  an  organization  and  the  annual  applica- 
tion to  the  road  siirface  of  a  light  treatment  of  oil- and 
sharp  sand,  the  cost  of  maintenance  will  be  reduced  to  a 
minimum.  This  cost  should  not  exceed  from  one  to  three 
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cents  per  square  yard  per  ainum.  Under  these  conditions 
the  maintenance  problem  will  not  assume  the  usual  large 
proportions. 

MR.  ROSS:  I  believe  these  papers  are  the  most  valuable 
papers  I  have  heard,  and  I  believe  it  is  a  subject  in  which 
we  are  all  deeply  Interested.  To  properly  discuss  this  sub- 
ject would  take  half  a  day.  There  are  people  here  who 
have  come  a  long  distance  to  ascertain  what  to  do  in  these 
cases,  and  I  move  that  we  adjourn  now,  take  a  recess,  and 
take  up  the  subject  after  dinner  at  two  o'clock. 

CHAIRMAN  OWEN:  We  will  now  adjourn  until  two 
o'clock. 


NINTH  SESSION 
Friday  Afternoon,  November  17 

CHAIRMAN  OWEN:  Now,  gentlemen,  I  think  we  had 
better  open  this  meeting,  and  I  do  not  know  but  what  we 
had  better  call  it  an  ''experience  meeting."  I  think  the  first 
suggestion  I  would  make  to  the  gathering  is  that  those  who 
desire  information  kindly  ask  questions  on  the  different 
propositions  in  this  road  maintenance  question.  I  do  not 
suppose  that  because  you  get  up  and  ask  questions,  you 
will  be  considered  ignorant,  as  I  think  all  of  us  are  igno- 
rant on  certain  phases  of  our  work,  and  I  think  every  man 
should  ask  questions  of  those  who  have  read  papers,  or  of 
others.    So,  we  will  open  the  meeting  by  the  question  box. 

MR.  BLAIR:  I  suppose  that  means  to  ask  questions  or 
discuss  the  papers,  or  say  anything  in  relation  to  the  sub- 
ject, since  it  is  now  open  to  discussion? 

CHAIRMAN  OWEN:   Surely. 

MR.  BLAIR:  I  very  much  regret  that  Mr.  Travilla  is  not 
here,  as  I  want  to  make  some  strong  objection  to  some 
things  contained  in  his  paper.  It  was  read  just  before  re- 
cess was  taken  for  lunch. 

It  is  more  to  attack  the  inference  or  inferences  to  be 
drawn  from  what  he  did  say,  than  with  an  idea  of  disput- 
ing anything  that  was  directly  stated  that  I  will  speak.  I 
was  in  St.  Louis  and  went  over  the  streets  there  with  Mr. 
Travilla  on  last  Saturday  morning.  I  have  been  acquainted 
with  the  conditions  in  St.  Louis  for  the  last  thirty-five  years, 
and  intimately  acquainted  with  them  longer,  perhaps,  than 
has  Mr.  Travilla  himself.    There  are  brick  streets  there,  or 
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at  least  portions  of  brick  streets,  that  instead  of  lasting  ten 
or  fifteen  years,  have  not  had  a  single  item  of  repair  upon 
them  for  twenty  years. 

I  agree  with  Mr.  Travilla  that  St  Louis  has  the  heaviest 
traffic  of  any  city  In  the  world.  That  is,  the  loads  are 
among  the  largest.  But  take  the  downtown  portions  of 
Fifteenth  street.  Sixteenth  street.  Seventeenth  or  Eight- 
eenth street  which  have  been  subjected  to  that  heavy  wear, 
and  it  will  be  found  that  they  have  not  had  a  penny  of  re- 
pair placed  upon  them.  That  there  are  some  brick  streets 
that  needed  repairs  in  the  time  mentioned  by  Mr.  Travilla 
is  true,  but  it  was  because  of  the  manner  and  method  of 
construction. 

Now,  I  saw  this  kind  of  construction  going  on  in  the 
streets  there  last  Saturday:  A  concrete  foundation  was 
being  placed,  which  contained  stone  that  would  not  pass 
through  a  six-inch  screen,  and  some  even  coarser  than  that. 
Of  all  the  foundations  I  saw  in  St.  Louis,  there  was  not  a 
single  one  being  placed  for  brick,  of  which  it  was  possible 
to  make  a  smooth  foundation  for  a  brick  street.  And  if 
we  expect  to  have  any  kind  of  a  street  at  its  best,  there 
must  be  skill  in  its  construction. 

Mr.  Travilla  said  he  would  recommend,  if  he  had  his 
way,  and  he  probably  will  have  in  St.  Louis,  that  the  cement 
filler  be  made,  I  think  he  said  in  his  paper,  one  to  three. 
That  is  what  he  told  me  himself.  The  trouble  with  the 
brick  streets  Mr.  Travilla  is  putting  in  now  and  with  the 
cement  filler  he  is  using  is  not  that  they  are  of  too  good 
a  quality,  but  rather  that  they  are  of  too  poor  quality. 
After  being  shown  some  of  the  streets  that  Mr.  Travilla 
was  satisfied  with,  I  said  to  him:  "Tou  have  not  shown 
me  a  brick  street  that  you  should  be  proud  of,  but  rather 
that  you  should  be  ashamed  of."  There  were  places  in 
the  streets,  perhaps  a  square  yard  or  two  square  yards  in 
area,  or  even  larger,  where  the  cement  bond  was  shattered 
or  broken.  Now,  if  you  undertake  to  put  any  kind  of 
cement  work  in  a  street,  you  must  have  the  proportions, 
whatever  they  are.  uniform  throughout  the  entire  street 
Tou  must  not  have  one  to  five  in  one  place  and  one  to 
twelve  in  another.  That  is  the  case  in  the  cement  streets 
of  St.  Louis.  They  are  all  checked  and  broken  up.  If  you 
put  a  cement  filler  in  place,  in  proportion  of  one  to  one,  it 
would  have  a  uniform  compression,  and  would  not  have 
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those  breaks.  But  you  could  look  down  the  street  for  one- 
half  or  three-quarters  of  a  mile,  and  not  be  able  to  detect 
a  single  shatter  in  the  brick  pavement. 

There  is  another  question  that  is  raised  at  this  time, 
and  that  is,  the  proper  supervision  to  see  that  the  thing  is 
done  right,  and  if  that  comes  from  the  city  engineer,  he 
must  have  power  enough  to  enforce  his  knowledge.  In 
St.  Louis,  I  saw  you  could  not  get  a  good  job.  As  I  passed 
along  the  streets,  someone  haled  the  commissioner,  and  he 
went  over.  What  did  he  find?  He  found  there  was  a 
grocery  wagoD  standing  in  front  of  a  store  at  the  intersec- 
tion of  a  street,  and  the  grocer  would  not  take  the  wagon 
out  of  the  way.  In  fact,  he  had  three  wagons,  and  he 
would  not  budge  them.  One  wagon  was  right  where  the 
contractor  should  have  had  space  to  deposit  his  broken 
stone.  If  I  had  been  an  engineer  of  the  city  I  would  have 
jerked  those  wagons  out  of  there  in  a  hurry  and  told  the 
contractor  to  occupy  the  position  he  was  entitled  to. 

On  the  other  side  of  the  street  there  was  a  fellow  inter- 
fering and  kicking  about  the  smoke,  and  the  contractor 
could  not  place  his  engine  where  it  should  be  placed  to 
permit  him  to  build  the  street  economically.  A  little  fur- 
ther along  there  was  a  kicker  against  other  things  neces- 
sary for  the  contractor  to  have  in  order  to  build  the  street 
economically. 

Now,  no  contractor  or  engineer  can  build  a  street  that 
is  controlled  by  a  mob  of  property  owners  fighting  for  the 
destruction  of  the  very  thing  which  they  will  complain  of 
afterward  if  it  is  not  right. 

There  was  another  thing  that  developed  there  that  was 
remarkable,  to  my  mind,  and  that  was  that  the  stone  that 
was  taken  up  and  used  for  the  concrete  was  pounded  by' 
hand.  It  was  coarse,  as  I  have  stated,  and  I  said,  ''Why 
isn't  this  stone  shot  through  a  mill  and  reduced  to  the 
proper  size  for  this  concrete?"  The  reply  was,  "The  people 
will  not  stand  for  it,  and  the  price  will  be  too  high  if  it  is 
hauled  to  a  crusher  and  broken  as  it  should  be."  So,  In 
the  city  of  St.  Louis  there  are  thousands  of  dollars  being 
sacrificed  to  the  whims  of  people  who  know  nothing  about 
street  building. 

I  think  the  influence  of  this  association  should  go  out  in 
that  direction,  and  see  if  it  cannot  bring  about  conditions 
such  that  streets  can  be  built  as  they  should  be  built. 
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I  criticise  the  conditions  under  which  these  streets  were 
built;  I  criticise  them  as  they  were  built;  and  I  absolutely 
dispute  the  fairness  of  the  statement  that  these  streets 
wear  out  so  early,  when  they  are  built  properly.  (Ap- 
plause. ) 

CHAIRMAN  OWEN:  Gentlemen,  while  we  are  on  this 
question  of  brick — and  Mr.  Blair  is  a  prophet  on  it—  I  would 
like  to  ask  him  one  or  two  questions. 

The  first  question  I  am  going  to  ask  him  is  this:  What 
space  does  Mr.  Blair  in  practice  consider  to  be  the  most  de- 
sirable for  his  brick  to  be  laid?  We  all  understand  that  we 
are  advocating  cement  grouting  for  the  covering  of  brick, 
and  I  have  been  troubled  about  the  space  between  the 
bricks  necessary  to  get  a  good  clinch.  You  know  in  our 
wooden  houses  if  the  laths  are  too  close  together  you  can- 
not get  a  good  clinch,  and  if  they  are  too  far  apart  you  do 
not  get  a  good  joint,  and  it  is  the  same  with  cement  grout- 
ing for  brick. 

The  other  question  is  how  to  preserve  the  grouting  on 
the  surface  of  either  brick  or  stone.  In  one  case  we  grouted 
the  street,  shut  off  the  travel,  and  the  funniest  thing  I  know 
of  happened.  The  children  broke  it  all  up,  and  we  had  to 
cover  the  grouting  all  up  again  with  a  coating  of  sand  to 
keep  the  surface  uniform. 

MR.  BLAIR:  First,  about  the  clinch.  As  to  that,  there 
are  splendid  brick  streets  in  this  country  where  there  is 
no  lug  or  anything  on  the  bricks  to  separate  them.  They 
were  simply  wire  cut.  We  find  that  sand  and  cement  can 
be  applied  in  a  thin  layer.  We  agree  that  that  is  possible 
and  streets  have  been  so  laid  that  are  twenty  years  old,  and 
you  cannot  tell  anything  about  their  age. 

I  refer  in  answer  to  that  question  to  one  single  street. 
Professor  Baker  In  his  work  **Roads  and  Pavements," 
which  he  prepared  nine  years  ago,  mentioned  a  street  in 
which  he  said  that  the  wear  on  the  brick  was  from  one 
thirty-second  of  an  inch  to  one  sixty- fourth  of  an  inch. 
That  street  was  a  wire  cut  brick  street.  It  was  then  in  its 
eleventh  year,  and  that  was  ten  years  ago.  Last  year,  when 
nine  more  years  had  elapsed.  Professor  Baker  went  to  that 
street  with  a  number  of  prominent  engineers,  and  this  ques- 
tion was  put  to  him:  **Professor  Baker,  what  is  the  differ- 
ence between  that  street  now  and  the  street  you  wrote 
about  in  your  book  nine  years  ago,  when  you'  said  the  wear 

172 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

was  from  one  thirty-second  of  an  inch  to  one  sixty-fourth 
of  an  inch?"  He  said:  *'I  cannot  distinguish  any  differ- 
ence.*' 

A  good  many  contractors  claimed  that  it  was  too  diffi- 
cult to  get  the  cement  filler  down  so  as  to  obtain  a  good 
clinch  if  the  brick  were  too  close,  so  the  manufacturers  put 
lugs  on  the  brick.  That  is  the  requirement  in  the  city  of 
Cleveland  today.  We  have  a  lug  one-eighth  or  one-six- 
teenth of  an  inch  out  from  the  bricks  so  as  to  hold  them. 
The  difficulty  is  that  it  is  not  always  uniform,  but  it  gives 
a  separation  that  eliminates  the  hazard.  As  to  the  limit  of 
that  lug,  it  is  immaterial,  as  there  are  many  places  where 
the  cement  filler  is  put  in,  some  joints  a  little  thicker  and 
some  a  little  thinner,  and  there  is  absolutely  no  chipping 
of  the  brick. 

There  should  be  no  chipping  in  a  properly  constructed 
brick  street.  So  I  do  not  see  that  there  is  any  rule  what- 
ever that  is  vital  to  the  life  of  the  street,  as  to  whether 
the  spaces  between  brick  are  one-quarter  or  one-sixteenth 
of  an  inch.-  The  chief  thing  is  to  get  a  cement  filler  in 
proper  proportion,  and  that  proportion  should  be  one  to  one. 

What  was  the  other  question? 

CHAIRMAN  OWEN:  The  question  of  the  preservation  of 
the  grouting  in  construction,  to  keep  it  from  being  dis- 
turbed before  final  setting. 

MR.  BLAIR:  Mr.  Owen  said  they  had  to  put  a  layer  of 
sand  over  the  street.  That  has  to  be  done  anyhow.  Why? 
Because  his  grouting  takes  place  for  the  most  part  in  the 
summer  time,  and  to  prevent  the  rapid  setting  of  the  cement 
it  is  necessary  to  put  a  little  film  of  one-quarter  or  one-half 
of  an  inch  of  sand  over  the  surface  of  that  street  as  soon 
as  the  filler  has  been  put  in.  The  better  practice  is  to  keep 
it  wetted  down  for  a  few  days,  so  that  it  may  set  Tslowly  and 
properly. 

Now,  Mr.  Travilla  said  it  cost  so  much  to  repair  a  brick 
street.  I  think  that  was  the  best  thing  he  said  in  the  whole 
paper.  I  think  that  is  the  best  thing  to  say  about  a  bricK 
street,  for  when  you  break  in  a  brick  street  you  must  go 
into  it  with  a  sledge  hammer  and  it  should  be  put  back  prop- 
erly, as  it  can  easily  be  done. 

MR.  HOOKER:  I  would  like  to  inquire  if  you  consider 
one  to  one  as  being  an  absolute  limit  to  which  you  will  put 
a  properly  mixed  cement? 
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MR.  BLAIR:  I  do  not  know,  but  the  best  way  to  answer 
that  question,  Mr.  Hooker,  is  this,  that  in  all  my  experi- 
ence. East  and  West,  I  never  have  seen  a  failure  of  a  brick 
street  where  that  rule  has  obtained. 

Now,  you  take  the  brick  streets  east  of  the  Allegheny 
mountains,  and  there  are  many  cities  where  they  are  prop- 
erly mixed.  Mr.  Cairns,  City  Engineer  of  Waterbury,  Ct.,  a 
most  practical  man,  has  not  had  a  square  foot  of  failure  in 
brick  streets  in  his  city  because  of  his  great  care  in  putting 
in  cement  filler,  one  to  one. 

The  engineer  of  Ft.  Wayne,  Indiana,  a  careful  and  prac- 
tical engineer,  insisted  that  one  to  one  was  too  rich,  and 
he  put  it  in  his  streets  for  several  years,  one'  to  three,  with 
the  utmost  care.  But  he  has  changed  to  the  one  to  one. 
After  having  visited  Grand  Rapids,  Michigan,  and  seeing 
what  they  were  doing,  and  seeing  places  like  Lebanon,  Ind.. 
and  Paris,  111.,  and  a  number  of  smaller  cities  in  that  local- 
ity and  in  southern  Michigan,  where  they  have  adhered  to 
the  one  to  one  filler,  this  engineer  has  concluded  beyond 
all  question  that  one  to  one  is  best.  I  may  say  that  after 
a  very  careful  examination  of  Terre  Haute,  Indianapolis, 
Columbus  and  Cleveland  by  a  large  committee  of  engineers. 
It  was  absolutely  the  unanimous  opinion  of  them  all  that 
the  one  to  one  filler  was  the  thing  for  brick  streets.  We 
know  It  gives  extraordinary  strength,  and  we  know  that 
the  one  to  one  filler  will  hold  a  wonderful  expansive  force 
In  compression.  We  know  that  every  engineer  In  this  coun- 
try who  has  made  experiments  In  cement  will  concede  that 
at  once.  So  all  the  findings  we  have,  both  from  observation 
and  experience,  point  to  that  as  the  proper  mixture. 

MR.  HOOKER:  Isn't  your  cement,  one  to  one,  stronger 
than  your  brick,  and  won't  your  brick  give  first.  If  you  have 
your  filler  one  to  one?  Whenever  there  were  certain  parts 
of  a  road  where  we  put  one  to  two,  we  did  not  have  the 
same  cracks  we  had  where  It  was  one  to  one.  Your  cement. 
I  contend,  was  stronger  than  the  bricks,  and  so  any  expan- 
sion must  crack  the  bricks  first. 

MR.  BLAIR:  That  conclusion  was  drawn  by  you  gentle- 
men at  one  time,  and  I  thought  and  still  think  you  did  not 
have  enough  evidence  to  sustain  your  conclusion.  I  think 
it  may  be  well  for  this  convention  to  know,  no  matter 
whether  you  are  Interested  In  brick  or  stone  or  asphalt 
pavements,  that  the  Congress  of  the  United  States,  at  the 
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strong  and  continual  insistence  of  the  American  Mining  En- 
gineers, of  the  National  Brick  Manufacturers'  Association, 
as  well  as  the  National  Association  of  Paving  Brick  Manu- 
facturers, has  finally  established  a  Bureau  of  Standards. 
And  they  are  at  last  at  work,  after  the  steel  and  structural 
iron  people  captured  their  services  for  most  of  the  year 
since  the  establishment  of  the  bureau,  now  ready  to  meas- 
ure with  the  most  exact  instruments,  all  of  the  forces  that 
cause  the  destruction  of  pavements.  I  believe  that  at  the 
end  of  a  year  or  two  all  those  interested  will  receive  help- 
ful information  relative  to  these  stresses  and  strains  about 
which  we  know  little  today. 

CHAIRMAN  OWEN:  Now,  gentlemen,  I  think  if  there  is 
no  other  question  to  be  asked  of  Mr.  Blair,  and  no  other 
demand  for  information  on  this  question  of  permanent 
pavements,  that  we  might  now  go  on  to  the  discussion  of  the 
question  of  maintenance  of  country  roads. 

MR.  McEVOY:  Is  not  the  contractor  likely  to  get  some 
soft  and  some  hard  brick,  mixed,  with  a  shipment,  and  does 
that  not  result  in  holes  in  the  pavement — holes  that  are  apt 
to  get  larger  in  time? 

MR.  BLAIR:  That  is  true.  The  soft  brick  is  the  one  to 
fear.  The  hard  brick  is  a  thing  to  which  I  do  not  object. 

The  National  Association  of  Paving  Brick  Manufacturers 
has  standardized  a  machine,  but  the  machine  exhibited  in 
the  anteroom  is  a  machine  for  testing  brick.  We  test  the 
brick  by  that  method,  and  then  by  means  of  the  informa- 
tion which  we  obtain  from  the  data,  reject  the  soft  brick. 
The  American  Society  of  Municipal  Improvements,  at  its 
last  meeting,  established  a  standard  by  which  the  quality 
of  brick  may  be  determiijed.  Their  specifications  call  for 
28  per  cent,  for  light  traffic,  26  per  cent,  for  medium  traffic, 
and  22  per  cent,  for  heavy  traffic.  The  inexpert  person  who 
does  not  know  how  to  inspect  the  brick  is  apt  to  reject  the 
good  ones.  In  these  magnificent  roads  constructed  by  Mr. 
Hooker  in  western  New  York — those  which  ha  will  and 
should  be  proud  of,  as  they  will  last  as  long  as  he  lives — I 
felt  they  had  rejected  many  they  should  not,  and  in  some 
cases  they  rejected  a  better  class  than  some  they  accepted. 
But  I  told  our  manufacturers  that  if  they  should  suffer  a 
little  from  that  proposition  they  could  afford  it,  because 
they  were  having  such  good  roads  constructed  that  the  little 
hardship  for  the  cause  of  good  roads  would  insure  an  ex- 
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ample  that  would  be  followed  in  the  building  of  unlimited 
mileage  as  people  came  to  understand  their  merits. 

A  DELEGATE:  Four  years  ago  I  was  on  a  brick  pave- 
ment and  there  were  eight  or  nine  spots  on  a  street  1,400 
feet  long  where  the  filler  had  come  out.  I  want  to  know 
whether  all  those  bricks  were  too  soft  or  too  hard,  or  did 
one  or  two  fail  and  the  rest  follow  suit?  I  own  fifty  per 
cent,  of  the  property  at  this  place,  and  I  made  the  grout 
one  to  two,  and  found  the  whole  street  in  good  condition, 
with  the  exception  of  these  spots  and  a  few  cracks.  But 
there  were  spots  which  had  worn  out.  There  were  eight 
different  tests,  I  think,  and  every  one  of  them  showed  up 
well. 

CHAIRMAN  OWEN:  I  want  to  congratulate  Mr.  Blair, 
and  I  can  remember  that  his  experience  was  the  general  ex- 
perience elsewhere.  In  a  kiln  of  bricks,  the  selection  is  the 
whole  thing — some  are  too  hard  and  some  are  too  soft.  It 
is  up  to  the  manufacturers  to  select  the  class  of  bricks  that 
are  constant  and  uniform.  And  Mr.  Blair,  I  believe,  will 
agree  with  me  that  in  the  last  ten  years,  they  have  elimi- 
nated, to  a  large  extent,  all  these  little  questions  of  de- 
fects. 

I  think  we  have  discussed  this  question  of  hard  brick 
pavements  sufficiently,  and  I  would  rather  like  to  raise  a 
question  of  privilege. 

This  is  a  convention  held  in  New  York  state.  We  have 
been  somewhat  saturated  with  New  York  practice,  New 
York  experience,  and  to  a  limited  extent,  New  York  fail- 
ures. Now,  this  association  extends  beyond  the  limits  qt 
New  York,  and  I  have  in  mind  the  states  that  are  pro- 
gressing in  the  road  movement,  and  also  cultivating  the 
point  which  Mr.  Lyon  alluded  to  very  strongly.  That  is 
the  question  of  taking  the  natural  resources  of  any  district 
and  making  a  good  road  with  them.  We  have  a  delega- 
tion of  enthusiastic  men  here  from  Michigan,  and  we  have 
heard  their  specimens  of  vocal  development  at  times,  as 
they  sang  or  shouted  their  chorus,  and  I  would  like  to  call 
on  Mr.  Earle,  former  highway  commissioner  of  Michigan, 
to  tell  us  about  the  development  of  highways  in  his  state. 
It  has  been  the  most  enthusiastic  state  in  the  Union  in 
trying  to  do  what  they  can  in  this  field.  So  if  you  will 
allow  me,  I  will  call  on  Mr.  Earle  to  talk  to  you. 

H.  S.   EARLE    (Detroit,   Mich.):      Mr.   Chairman,   I   pre- 
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sume  a  young  doctor  would  be  proud  to  be  called  in  to  re- 
move an  appendix  that  some  old  doctor  had  killed.  But  I 
cannot  say  that  I  appreciate  very  much  the  opportunity  to 
talk  to  an  appendix  of  an  audience,  as  I  have  been  doctoring 
roads  too  long  to  care  to  doctor  an  appendix. 

You  have  heard  us  give  our  Michigan  yell.  I  will  have 
you  to  understand  that  that  does  not  mean  a  sleepy  ya^wn- 
ing  individuars  hi-ho-hum.  Our  chorus  is  "High-Hoe- 
Hum:  Good  Roads  for  Michigan!  By  Gfum!"  Now  that 
"High-Hoe-Hum"  stands  for  something.  "High"  is  for  high 
aspirations  in  Michigan;  "Hoe"  is  for  the  hoe  that  will 
cultivate  every  road;  "Hum,"  a  hum  that  will  make  the 
industries  of  Michigan  hum>;  and  "Good  roads  for  Michigan, 
By  Gum!"  means  we  will  build  a  road  from  each  town  to 
the  other,  by  gum! 

Now,  sir,  Michigan  has  sent  the  largest  delegation  to 
this  convention  that  has  been  sent  from  any  state  in  the 
Union,  and  at  this  late  hour  of  the  day  and  of  the  conven- 
tion, to  you  I  say  that  I  thank  you  for  your  courtesy  in 
asking  a  Michigan  man  to  speak;  but  I  must  decline  be- 
cause I  have  the  best  reasons  to  do  so.  And  if  your  con- 
vention at  this  state  of  its  existence  should  care  to  hear 
from  some  engineers  from  Michigan,  I  would  refer  you  to 
the  fact  that  the  Chief  Engineer  of  Wayne  County,  in  which 
I  live,  is  here,  and  he  has  $3,100,000  to  expend  in  that  one 
county.  He  is  not  building  roads  that  cost  one-tenth  of 
the  cost  of  construction  to  keep  in  repair,  and  this  is  not 
the  condition  we  are  in  or  ever  will  be  in.  We,  of  Michi- 
gan, are  trying  to  get  the  money  into  the  roads  instead 
of  into  the  pockets  of  anyone,  and  we  will  continue  on  that 
same  line. 

We  have  another  engineer,  from  Ottawa  county,  who  has 
had  experience  with  the  penetration  process.  We  have  the 
engineer  here  who  built  the  experimental  roads  at  Ithaca. 
And  I  want  to  say  to  the  members  of  this  convention  that 
no  report  Is  put  in  on  the  sample  roads  built  at  Columbus, 
Ohio.  Seventeen  samples  were  built  there.  What  is  the 
condition  of  those  roads,  and  why  has  iiot  a  report  of  them 
come  in?  I  am  not  satisfied  with  the  workings  of  this  con- 
vention. I  express  no  taffy,  I  have  no  barrels  of  molasses. 
Twenty-seven  of  us  came  here  to  get  some  information.  I 
do  not  like  a  tongue  that  is  tied.  I  want  that  tongue  to 
tell  the  truth  without  fear  of  favor  of  any  interest,  and  so 
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If  you  care  to  ask  Mr.  Dingman,  Chief  Engineer  of  Wayne 
county,  and  Mr.  Carpenter,  of  Ottawa  county,  and  our  Mr. 
Martin,  who  huilt  the  Ithaca  roads,  they  will  talk  to  you 
ahout  our  roads. 

I  thank  you  for  this  minute.     (Applause.) 

CHAIRMAN  OWEN:     We  will  call  on  Mr.  Dingman. 

GEO.  A.  DINGMAN  (County  Engineer,  Wayne  Co., 
Mich.):  Mr.  Chairman.  I  am  a  little  hit  hoarse  on  ac- 
count of  holding  up  the  honor  of  Michigan  and  letting 
you  know  that  she  is  still  one  of  the  states  of  the  Union. 
Some  of  them  were  afraid  to  let  you  know  that  we  are 
alive,  but  we  are  still  alive.  And  my  good  friend  from 
Alabama  has  a  little  of  that  spirit  in  him,  as  we  found  the 
same  sentiments  on  his  part,  and  if  the  Oklahoma  man  is 
here,  he  has  enough  for  the  whole  multitude,  and  if  you 
could  hear  what  he  has  to  say,  it  would  be  something  more 
than  stands  on  the  map  about  the  new  state. 

CHAIRMAN  OWEN:  A  quesUon  that  is  important  to 
this  association,  is  that  which  Mr.  Lyon  touched  upon.  He 
said  there  were  60,000  miles  of  roads  in  the  state  of  New 
York  which  could  not  be  improved  except  by  using  the  ma- 
terial near  them,  the  local  material.  I  understand  that  in 
southern  and  northern  Michigan  you  have  the  same  problem 
of  getting  material  to  your  roads.  The  question  is  how  to 
take  existing  dirt  roads  and  highways,  and  utilize  them 
for  the  travel  upon  them,  without  any  of  these  *'high- 
toned"  constructions. 

MR.  DINGMAN:  I  will  not  be  able  to  give  you  the  begin- 
ning of  the  good  roads  movement  in  Wayne  county.  The 
county  road  was  inaugurated  before  I  came  there,  but  the 
actual  work  was  not  started  until  the  year  1908. 

The  materials  we  have  to  work  with  in  Wayne  county 
are  limestone,  quarried  from  the  quarries  in  Sibley  and 
Gibraltar,  and  what  is  being  brought  from  Livingston 
county,  and  the  neighboring  county  of  Monroe;  and  in  the 
northwest  corner  we  have  deposits  of  gravel  which  is  used 
on  the  roads  near  by,  but  the  pits  of  gravel  are  remote 
from  the  railroad,  so  we  have  to  ship  in  gravel  from  out- 
side counties  for  our  own  gravel  roads.  Little  has  been 
done  with  the  earth  roads  by  the  county  roads  commission 
on  account  of  the  advisability  of  not  taking  over  any  roads 
except  those  which  are  immediately  improved  by  them 
from  year  to  year.     Townships  are  the  custodians,  as  they 
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have   been  in  the  past,  of  all  roads  except  those  which 
I  have  mentioned. 

Now,  from  year  to  year,  the  commissioners  take  over 
certain  portions  of  road  through  the  action  of  the  board 
of  supervisors  in  appropriating  the  money  to  be  used,  and 
indicate  the  roads  to  be  improved,  and  the  material  to  be 
used.  * 

Our  first  year's  work  in  1908  was  on  tbe  water  bound 
macadam,  with  the  painting  method,  employing  tar  and 
stone  chips.  We  used  field  cobbles  shipped  in  from  outside 
our  own  county,  as  we  have  no  stone  in  our  county  which 
is  being  utilized  for  roads. 

We  are  using  the  chips  from  the  stones  made  for  the 
No.  1  and  the  No.  2  courses,  and  it  has  not  proved  very 
satisfactory  owing  to  the  high  crown  which  has  been  main- 
tained by  the  state  In  order  that  the  engineers  may  con- 
form to  the  state  specifications. 

After  the  roads  had  been  down  about  five  months,  we  be- 
gan to  see  that  the  travel  upon  them  demanded  some 
change  in  the  crown.  The  engineers  thought  we  should 
make  something  stronger  to  bond  up  the  stone  used  in  the 
roads,  so  we  incorporated  cement,  and  since  1908  we  have 
been  building  concrete  roads  mostly;  in  1909  we  put  down 
some  macadam  on  roads  which  did  not  have  to  take  care  of 
so  much  travel  as  the  others;  we  built  them  with  flatter 
crowns. 

I  noticed  yesterday  among  your  roads  one  made  two  or 
three  years  ago  which  had  a  very  high  crown.  Last  year 
and  this  year  you  have  adopted  a  flatter  crown,  giving  tho 
traffic  an  opportunity  to  travel  over  the  whole  top  of  the 
road  and  resulting  in  a  minimum  cost  for  maintenance. 
The  concrete  road  as  built  in  Wayne  county  is  not  new  in 
this  country.  While  I  was  engaged  In  other  work  for  the 
United  States  government,  I  saw  that  concrete,  in  my  mind, 
would  be  a  great  factor  in  the  building  of  roads  which 
would  withstand  the  greatest  travel  of  vehicles  of  any  de- 
scription that  might  come  upon  them.  Because  of  this  I 
worked  with  the  county  board,  and  through  correspondence 
with  other  cities  that  have  built  concrete  pavements  for 
some  time,  we  concluded  to  use  concrete  for  our  roads. 
We  have  a  road  which  has  been  down  for  three  years  on 
which  I  don't  believe  $100  has  been  spent  for  repairs.  Such 
repairs   as  have  been   made  have   been   in   the  expansion 
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Joints  put  in  to  provide  for  temperature  changes.  We  use 
the  same  coefficient  for  concrete  as  is  used  for  steel. 

The  first  year  we  put  down  a  two  course-  concrete  road, 
the  lower  course  consisting  of  2^:5  limestone  concrete 
and  a  top  layer  of  1:2:3  mixture.  After  that  year  the  en- 
gineer advised  them  that  he  thought  a  stronger  bond  could 
be  secured  by  using  a  1:2:4  mixture  and  making  a  one 
course  road.  In  sidewalks  where  a  top  finish  is  put  on  you 
will  often  find  a  cleavage  between  the  two  different  mix- 
tures. It  is  dried  out  in  one  layer  before  the  other  is  put  on. 

We  have  some  gravel  roads  under  construction  in  the 
outlying  districts.  One  of  them  is  in  the  northwestern  pare 
of  the  county,  and  it  Is  being  subjected  to  quite  a  test,  and 
is  responding  well.  We  are  building  in  sections  remote 
from  the  city.  The  townships  had  improved  some  of  the 
roads  and  we  have  been  trying  to  get  them  connected. 

But  our  main  traveled  roads  start  from  the  city  limits 
and  continue  toward  the  county  line  in  every  direction,  and 
in  1912  we  expect  every  main  traveled  road  out  of  Detroit 
to  be  completed  to  the  county  line.  And  most  of  them  will 
be  concrete,  except  those  in  the  first  year's  work,  which 
were  of  tar  macadam. 

You  have  beautiful  macadam  roads  here,  and  the  only 
question  in  my  mind  is  the  bonding  of  the  top  surface  to 
hold  the  stone  in  place  while  it  is  being  worn.  Too  much 
crown  confines  your  traffic  to  the  center  of  the  road. 

I  will  be  glad  to  answer  any  questions. 

I  thank  you,  gentlemen.     (Applause.) 

CHAIRMAN  OWEN:     What  do  they  cost? 

MR.  DINGMAN:     Between  $12,000  and  $16,000  a  mile. 

CHAIRMAN  OWEN:      How  much  a  yard? 

MR.  DINGMAN:  From  $1.00  to  $1.31  a  yard,  practically. 
That  is  for  concrete. 

CHAIRMAN  OWEN:      Are  these  concrete  roads  dustless? 

MR.  DINGMAN:  They  are  practically  dustless.  Automo- 
biles sometimes  travel  over  them  at  sixty  miles  an  hour. 
We  have  a  motor  patrolman  who  is  a  deputy  shBrift,  and 
he  brings  down  their  speed  on  those  roads  to  twenty-five 
miles  an  hour. 

MR.  HOOKER:      How  wide  are  your  roads? 

MR.  DINGMAN:  They  range  from  ten  feet  to  eighteen 
feet  in  width. 

MR.  HOOKER:      What  is  the  surface? 

180 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

MR.  DIN6MAN:  This  year  and  last  year  we  made  a  con- 
crete of  gravel  Fanging  in  size  from  one-quarter  of  an  inch 
to  one  and  one-half  inches;  everything  helow  the  quarter- 
inch  size  we  used  as  sand. 

MR.  ROSS:  Do  you  find  a  difference  in  the  wearing 
qualities  hetween  trap  rock  and  limestone? 

I  am  huilding  a  gravel  road  and  have  no  trouhle  with  it. 

MR.  DINOMAN:  We  have  used  no  limestone  in  the  up- 
per surface;  we  have  used  the  limestone  in  the  hase,  or 
first  course. 

MR.  BLAIR:  But  you  have  abandoned  your  two  to  one 
for  one  to  one  and  one-half? 

MR.  DINGMAN:  Yes,  sir;  we  use  a  bank  gravel,  screened 
and  washed  to  the  sizes  which  I  stated.  Our  specifications 
called  for  washed  sand  and  gravel.  We  are  getting  gravel 
for  $1.00  a  ton  and  sand  for  $0.80  a  ton. 

MR.  PRICE:  How  is  the  concrete  mixed,  by  machine  or 
hand?  How  long  are  the  roads  kept  closed  before  the  traf- 
'  fie  is  turned  on;  and  have  any  figures  showing  comparisons 
been  sent  in? 

MR.  DINGMAN:      Our  concrete  is  all  mixed  by  machine. 

We  keep  our  roads  closed  to  traflic  about  fourteen  days 
in  summer  time. 

What  was  the  other  question? 

MR.  PRICE:  Are  there  any  reports  relative  to  the  hard- 
ness of  the  surface? 

MR.  DINGMAN:  It  has  a  surface  about  as  hard  as  brick. 
Its  surface  is  gritty  and  not  slippery  in  wet  weather.  When 
Ice  forms  on  it,  it  goes  off  very  quickly. 

MR.  SMITH:  I  would  like  to  ask  whether  you  use  trans- 
verse expansion  Joints;  and  if  so,  at  what  intervals  do  you 
put  them  in? 

MR.  DINGMAN:  We  use  transverse  expansion  Joints 
every  twenty-five  feet,  and  they  are  about  a  quarter  of  an 
inch  wide.  We  first  used  tar  paper  in  them,  making  plain 
Joints  and  putting  in  a  few  angle  irons  as  an  experiment  to 
determine  what  protection  they  afford.  Last  year  we  made 
them  all  of  tar  paper  again.  This  year  we  used  what  is 
termed  the  Baker  protected  Joint,  which  consists  of  a  thin 
strip  of  metal,  three-eighths  of  an  inch  wide  on  each  side  of 
the  Joint,  with  asphalt  paper  between  instead  of  the  tar 
paper.  The  tar  paper  we  found  was  losing  its  life  too  rap- 
idly, and  the  asphalt  paper  would  last  longer,  so  we  put 
that  in  for  cushioning. 
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MR.  SMITH:    You  think  metal  armor  is  necessary? 

MR.  DIN6MAN:  Where  we  have  put  it  on  it  has  pro- 
tected the  corners  where  the  Joints  come  together.  It  must 
he  of  soft  metal  with  the  same  coefficient  of  wear  as  the 
concrete. 

MR.  MEEKER:  In  reference  to  your  remark  that  ex- 
cessive crown  was  demanded  hy  the  state  highway  com- 
missioners and  was  afterward  reduced,  I  would  ask,  what 
was  the  old  crown,  and  what  crown  are  you  now  using  on 
your  streets? 

MR.  DINGMAN:  The  state  specifications  now  call,  I  he- 
lieve,  for  the  flatter  crown.  Formerly  it  was  one  inch  to 
the  foot,  the  contour  to  be  a  parabola.  During  the  second 
year  we  reduced  it  to  one-half  an  inch  to  the  foot — that  is, 
on  macadamized  roads.  On  our  concrete  roads  we  used 
one-quarter  of  an  inch  to  a  foot,  and  have  obtained  good 
results. 

MR.  ROCKWOOD:  After  you  finish  your  concrete,  do  you 
cover  it  with  sand  so  that  it  will  not  dry  and  set? 

MR.  DINGMAN:  We  do.  We  cover  it  with  one  inch  of 
material  that  we  get  on  the  side  of  the  road — anything  to 
protect  it;  and  then  we  keep  it  wet  down  for  seven  days. 

MR.  ROCKWOOD:  In  many  portions  of  this  state  it  is 
hard  to  build  concrete  on  account  of  lack  of  water. 

MR.  DINGMAN:  We  are  using  a  system  of  water  works. 
We  have  a  gasoline  engine  and  we  force  water  over  long 
distances  under  80  pounds  pressure. 

MR.  ROCKWOOD:  I  had  to  push  water  four  miles  this 
summer. 

MR.  ROSS:   Is  a  motion  in  order,  Mr.  Chairman? 

THE  CHAIRMAN:  I  can  tell  better  after  you  make  it. 

MR.  ROSS:  I  wanted  to  suggest  that  Col.  Sohier,  Chair- 
man of  the  State  Highway  Commission  of  Massachusetts,  is 
here.  I  do  not  want  to  claim  anything  special  for  Massa- 
chusetts, but  I  know  he  has  to  go  away  rather  early,  and 
with  your  permission,  I  would  like  to  have  him  make  a  few 
remarks  before  he  leaves. 

CHAIRMAN  OWEN:  We  will  be  pleased  to  hear  from 
Col.  Sohier. 

COL.  SOHIER:  I  thought  of  one  thing  that  I  would  like  to 
say  relating  to  the  question  of  maintenance  and  construc- 
tion, about  which  some  of  the  states  have  something  to 
learn,  and  possibly  might  learn  it  from  our  experience  in 
New  England. 
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It  seems  to  me.  Mr.  Chairman,  that  this  association 
should  try  to  see  whether  it  believes  that  engineers  or  road 
builders,  or  whatever  they  choose  to  call  them,  to  edu- 
cate whom  states  have  put  out  a  lot  of  money,  should  be 
kept  in  place  and  use  the  education  which  they  have  been 
^ven  so  that  the  people  in  the  state  who  pay  for  that  edu- 
cation may  obtain  the  benefit  of  it.  I  like  all  the  people 
I  have  seen  from  New  York,  but  I  have  been  on  the  High- 
way Commission  in  Massachusetts  only  since  1908,  and  I 
have  already  taken  four  sets  of  New  York  commissioners 
over  our  Massachusetts  roads,  each  set  having  a  different 
idea  of  how  a  road  should  be  built,  and  each  spending 
from  $5,000,000  to  $22,000,000  a  year  for  roads  that  the 
people  of  the  state  of  New  York  pay  for.  And  I  have  seen 
thoee  roads  disappear,  some  of  them,  like  ships  in  the 
night,  as  they  were  built  of  six-inch  macadam  on  top  of 
blue  clay,  and  the  next  spring  the  clay  was  on  top. 

We  came  here  with  eight  people  from  the  Massachusetts 
Highway  Commission — two  division  engineers,  and  one 
gentleman  who  keeps  the  accounts  in  the  office,  and  an- 
other who  is  chief  engineer  in  the  office,  drawing  plans,  and 
our  chief  engineer  whom  we  took  from  New  Hampshire, 
and  every  one  of  them  had  been  building  roads  with  some 
commission  for  fourteen  or  fifteen  years;  and  when  I  was 
appointed  I  had  been  building  roads  for  twenty-two  years 
on  the  north  shore,  building  roads  by  subscription. 

I  think  that  is  one  great  trouble  with  your  road  builders 
today — they  are  not  retained  in  office  after  they  have  be- 
come experienced. 

In  Massachusetts  we  have  many  towns  that  change  their 
superintendents  about  the  time  they  have  learned  some- 
thing at  the  expense  of  the  public.  We  have  many  cities 
and  towns  where  the  only  men  employed  are  old  men,  who 
are  employed  to  keep  them  out  of  the  poorhouse  and  they 
receive  $2  or  $2.25  a  day  for  labor,  while  they  can  earn 
only  about  seventy-five  cents  as  compared  with  anybody 
who  can  really  shovel  dirt.  EfFicient  labor  and  organization 
I  believe  are  more  important  in  road  building  than  any- 
thing else. 

The  gentlemen  here  have  not  talked  actual  road  build- 
ing. They  have  said  "You  want  to  secure  a  good  founda- 
tion/' but  they  have  not  told  you  how  to  do  it. 

We  have  in  our  employ  about  fifty  men  who  have  had 
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four  years',  or  five  years'  or  six  years'  experience,  and  they 
have  someone  over  them  with  fourteen  or  fifteen  years' 
experience;  and  if  we  are  to  lay  out  a  road,  they  dig  holes 
in  it,  and  if  they  have  clay  along  the  line  of  that  road,  they 
should  find  it,  and  they  should  specify  how  a  road  is  to  be 
built  under  such  conditions,  where  foundation  is  needed 
and  where  it  is  not.  We  have  roads  built  fourteen  years 
ago  where  we  have  done  nothing  to  maintain  them  but  ap- 
ply a  coat  of  asphaltic  oil  or  tar,  applied  hot. 

We  have  met  failures  with  heavy  asphaltic  oils.  We 
failed  three  years  ago  on  every  kind  of  oil  which  we  used 
except  from  one  concern,  in  trying  to  make  a  coating  that 
would  stand  wear  for  more  than  one  season.  They  rutted, 
they  rolled,  and  they  got  ridges  on  one  side.  The  road  was 
like  putty. 

We  analyze  about  700  samples  of  tars  and  oils  per  year, 
but  we  do  not  know  what  we  are  analyzing.  We  have  had 
our  failures  with  tar. 

When  Mr.  Dean  was  talking  this  morning,  I  thought 
some  of  your  would  think  we  had  not  succeeded  with  heavy 
oil.  We  have  succeeded  with  it  on  300  miles  of  old  road, 
and  we  failed  on  only  three  or  four  miles  out  of  the  300. 
In  two  instances  it  was  due  to  the  fact  that  there  were 
about  150  loaded  ice  teams  carrying  from  three  to  four 
tons  each,  which  tore  the  oil  up  or  wore  it  out,  and  the 
road  was  worn  out  first  on  the  right  side,  where  they  went 
loaded,  and  in  a  very  few  days;  while  it  stood  two  months 
longer  on  the  other  side  where  the  wagons  returned  light. 

We  have  something  like  seventy-five  miles  of  roads  that 
were  treated  three  years  ago,  and  some  of  it  cost  |20  a  mile 
for  patching,  next  year,  making  the  fourth  season.  This 
was,  of  course,  where  the  best  material  was  used. 

Now,  another  thing  that  may  be  of  interest.  On  the  road 
which  failed  with  the  heavy  oil,  we  applied  this  year  a  coat 
of  light  oil,  about  a  thirty  per  cent,  oil — which  probably, 
in  reality,  is  about  17^  per  cent.  When  we  put  the  light 
oil  on  we  got  about  the  same  result  as  if  we  had  put  on  a 
heavy  cold  oil,  and  it  lasted  well  through  the  season.  We 
find  if  we  put  an  excess  of  heavy  oil  on  a  road — for  in- 
stance, two  half-gallon  coats — it  will  begin  to  rut  and  roll 
the  next  year,  and  it  is  hard  to  keep  it  smooth  and  even. 

We  are  maintaining  gravel  roads  with  oil  in  Massachu- 
setts, where  there  is  a  good  deal  of  automobile  traffic. 
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We  took  a  traffic  census  at  256  stations  on  the  state  high- 
ways in  Massachusetts  for  fourteen  hours  a  day,  seven 
days  a  week,  in  two  different  months,  and  we  got  some  in- 
formation so  that  we  could  tell  what  our  traffic  actually 
was.  We  found  only  fifty-one  automobiles  on  some  roads, 
while  on  others  there  were  as  many  as  3,000,  and  loaded 
teams  varied  from  27  a  day  to  700.  So  you  see  your  traf- 
fic conditions  vary,  and  you  must  build  roads  for  your 
traffic. 

We  found  on  our  gravel  roads  that  we  could  use  a  heavy 
cold  oil  and  save  those  roads  even  with  high  speed  auto- 
mobile travel.  That  is  not  a  guess,  as  I  have  done  it  for 
eight  years  on  some  of  the  roads  in  Beverly.  You  get  your 
troubles  on  them.  Of  course  an  oiled  gravel  road  will  not 
stand  up  as  well  as  macadam  that  is  built  at  three  or  four 
times  the  cost,  but  will  with  light  team  traffic  and  will  make 
a  reasonably  good  and  satisfactory  road  for  automobiles, 
and  at  a  small  cost.  The  oiling  on  these  gravel  roads  with  a 
heavy  cold  oil  cost  from  4  to  5  cents  a  square  yard.  Next 
year  I  expect  to  have  nothing  to  do  to  these  roads  but 
the  patching.  And  I  might  say  we  have  quite  a  number  of 
horse-drawn  vehicles  going  on  them,  but  not  many  loaded 
teams.    Often  500  automobiles  gather  in  a  day. 

In  some  places  these  roads  are  cut  into  mounds  and  ruts. 
I  thought  it  was  the  oil  that  made  them  until  I  dug  holes 
in  it,  and  then  I  found  that  my  theory  was  different  on  the 
road  from  what  it  was  in  the  office.  I  found  that  the  ruts 
came  in  certain  places  that  had  no  foundation  and  the 
gravel  could  not  carry  the  load.  The  oil  was  as  thick  on 
the  bottom  of  the  rut  as  on  the  top  of  the  soil.  I  found 
the  ruts  were  mostly  made  by  an  iceman  who  made  four 
trips  a  day  with  a  six-ton  load,,  and,  of  course,  always  in 
the  same  rut.  To  keep  him  out  of  the  rut  we  put  some 
stones  in  it,  and  those  caused  all  the  motor  vehicles  to 
turn  out  of  it.  That  method  of  preventing  ruts  is  not  orig- 
inal. It  was  adopted  in  Versailles,  France.  They  put  three 
cobblestones  in  a  rut,  one  on  top,  and  the  top  one  is  painted 
white.  The  vehicles  all  turn  out  and  after  a  time  they 
move  the  stones  around  on  different  parts  of  the  road  which 
show  signs  of  wear,  compelling  the  traffic  to  use  all  of  the 
road  surface. 

The  main  thing,  after  all,  is  to  get  people  that  know 
something  about  road  building,  keep  them  and  send  only 
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competent  men  out  on  the  road.  Ton  can  get  a  foundation 
then,  where  it  is  needed  and  not  where  it  is  not.  Now  while 
New  York  is  spending  $22,000,000  this  year,  and  $50,000,- 
000  in  all.  Massachusetts  will  have  spent  only  $8,000,000 
on  state  highway  construction  in  seventeen  years,  and  we 
think  we  can  come  as  near  giving  you  as  good  a  road  in 
western  Massachusetts  as  you  will  find  in  New  York  state 
when  their  roads  will  be  five  or  six  years  old  and  mauy  of 
our  roads  will  be  over  ten  years  old. 

When  one  of  the  gentlemen  stated  that  you  can  build  a 
road  by  eye  and  you  don't  need  engineers  and  surveys,  I 
would  say  that  you  may  be  able  to  do  it  in  some  places. 
But  go  on  Florida  mountain  in  Massachusetts,  where  the 
present  road  has  sometimes  eighteen  per  cent,  grades  and 
is  all  side  hill  work  and  rock  and  very  expensive  con- 
struction. Our  engineers  have  found  a  new  line  over  that 
mountain  that  will  cut  off  considerable  distance,  will  have 
not  more  than  a  seven  per  cent,  grade  and  where  a  road 
can  be  constructed  for  less  than  half  the  cost  per  mile  of 
the  cost  of  building  on  the  old  route.  Perhaps  some  fellow 
can  find  that  grade  with  his  eye,  but  he  certainly  would 
need  an  eye  that  could  see  around  corners  and  through 
forests  and  hills. 

CHAIRMAN  OWEN:  I  have  had  one  position  for  forty- 
two  years,  and  I  am  not  in  favor  of  a  change.  I  believe  in 
keeping  the  man  that  gets  experience  in  any  locality. 

COL.  STEVENS:  I  would  like  to  ask  the  gentleman  two 
questions:  First,  what  binder  he  used  on  his  gravel;  and, 
second,  how  the  oil  is  put  on? 

COL.  SOHIER:  I  use  the  heaviest  cold  oil  that  I  can.  We 
shape  and  patch  gravel  or  macadam  roads  carefully  before 
we  put  on  any  oil,  we  brush  them  clean  so  there  is  no  dust, 
fill  every  depression,  then  spread  our  oil  on  it,  today,  under 
pressure.  Then  we  keep  that  covered  with  gravel  or  stone 
chips  and  dust  or  sand  for  two  or  three  weeks  so  that  no 
oil  appears  upon  the  surface  or  can  be  carried  off  on  wheels. 

A  DELEGATE:  In  the  South  we  have  a  great  deal  of 
clayey  gravel  that  makes  excellent  roads,  the  clay  makes  a 
binder  for  the  water  worn  gravel;  but  they  become  dusty, 
and  the  question  of  putting  oil  on  the  roads,  especially  in 
Alabama,  has  been  suggested  a  great  deal. 

COL.  SOHIER:  Could  you  use  sand  for  covering? 

A  DELEGATE:      In  some  sections  we  could. 
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COL.  SOHIER:  The  California  specifications  and  the  re- 
port from  Mr.  Ellery  and  Mr.  Fletcher  say  that  you  cannot 
ma^e  a  thick  section  with  oil  if  there  is  more  than  twenty 
per  cent,  of  clay.  With  twenty  per  cent,  of  clay  you  can; 
so  I  would  try  a  light  oil  and  let  it  consolidate  from  year 
to  yfjar. 

COL.  STEVENS:  Do  you  allude  to  the  sand  and  oil 
roads  on  C^pe  Cod? 

COL.  SOHIER:     No,  sir. 

COL.  STEVENS:     How  are  those  succeeding? 

COL.  SOHIER:  I  think  very  well  for  the  cost.  They  are 
costing  $2,500  to  |3,500  a  mile,  depending  on  the  kind  of 
method  you  use  with  your  oil  and  sand.  The  mixing 
method  may  he  $3,000  or  $3,500.  If  you  use  the  cultiva- 
ting method  you  must  use  it  for  two  or  three  years.  The 
first  year  you  may  bui.d  for  $1,700  or  $1,800  a  mile  a  road 
fifteen  feet  wide.  The  next  year  you  must  harrow  it  over 
again  thoroughly  and  find  the  weak  places,  add  more  oil 
where  needed  and  roll  it  back  in  shape.  I  think  we  are 
doing  better  with  pressure  distributors,  and  I  think  we 
are  getting  free  from  many  of  our  troubles.  These  roads 
are  good  for  the  money,  and  in  many  places  on  Cape  Cod 
macadam  roads  would  cost  so  much  that  you  could  not 
built  them. 

COL.  STEVENS:  You  say  that  the  clay  cannot  be  used 
as  a  base  on  an  oil  road? 

COL.  SOHIER:  Yes,  sir.  I  understand  that  is  the  Cali- 
fornia experience. 

COL.  STEVENS:  It  may  be  of 'interest  to  the  gentleman 
from  the  South  to  know  that  in  New  Jersey  we  have  a  "road 
gravel"  that  is  composed  of  pebbles,  sand  and  clay.  In 
the  old  days,  before  the  advent  of  the  automobiles  the 
roads  built  of  this  gravel  in  Monmouth  and  Cumberland 
counties  were  some  of  the  best  roads  in  the  state. 

In  other  words,  it  is  our  present  opinion — and  I  will 
state  it  only  that  way,  as  I  do  not  consider  it  a  demonstrated 
fact — that  the  use  of  light  oil  on  gravel  roads  is  almost 
certain  to  result  in  failure.  We  are  now  trying  Glutrin  as  a 
dust  preventive,  and  not  a  dust  layer.  It  promises  to  makf) 
a  more  stable  road  for  winter  and  one  less  likely  to  have 
surface  mud.  We  are  also  trying  an  experiment  with  Trin- 
idad Lake  asphalt  oil.  It  has  been  put  on  a  gravel  road 
leading  to  Atlantic  City  very  much  after  the  method  by 
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which  it  is  applied  on  the  Massachusetts  roads — one-haU 
a  gallon  to  a  square  yard,  and  three-quarters  of  an  inch  of 
sand. 

I  derived  that  formula,  I  may  say,  from  the  informa- 
tion I  received  from  the  Massachusetts  office.  I  inspected 
the  road  last  week,  but  it  has  Just  been  laid,  and  it  has  not 
been  subjected  to  sufficient  traffic  to  determine  its  value. 

The  question  is  whether  the  bond  between  the  covering 
and  the  underlying  gravel  will  be  strong  enough  to  resist 
the  effects  of  automobile  traffic  at  high  speed  on  such  roads. 
On  our  present  gravel  roads  it  peels  oft. 

COL.  SOHIER:  Is  the  gentleman  sure  he  used  an  aa- 
phaltic  oil? 

COL.  STEVENS:  The  other  roads  have  been  built  with 
Standard  oil.  The  trouble  seems  to  be  that  the  distribution 
through  the  gravel  is  uneven.  The  oil  goes  out  into 
pockets.  The  state  of  New  Jersey  has  been  trying  some 
experiments  with  the  local  materials  found  in  different 
portions  of  the  state  in  attempts  to  build  roads  at  an  eco- 
nomical price.  Those  experiments  have  not  progressed  far 
enough  for  a  definite  report. 

On  one  road  we  are  using  a  gravel  that  carries  an  insuffi- 
cient amount  of  clay  for  bonding,  but  it  is  not  a  material 
that  you  could  use  for  concrete.  We  have  a  large  amount 
of  such  material  throughout  the  state.  It  makes  a  sandy 
road,  and  a  road  that  becomes  somewhat  muddy  in  winter. 

One  curious  fact  was  noted  in  regard  to  the  effect  of 
watering  the  top  course.  We  could  not  penetrate  the 
material  when  it  was  dry.  If  moist  we  could  penetrate  it. 
It  was  rather  upsetting  to  my  previous  ideas.  The  road 
has  broken  up  in  places,  but  the  majority  of  the  surface  is 
giving  fair  results. 

I  do  not  regard  it  as  more  than  an  experiment.  I  trust, 
however,  that  in  future,  we  may  have  something  definite  to 
report. 

MR.  ROSS:  We  have  oiled  sixty  miles  of  streets  and  we 
have  had  the  same  trouble.  Take  a  road  with  dust  and 
clay  on  the  surface,  and  soak  it  with  water  this  afternoon 
and  then  tomorrow  morning  put  on  the  oil  or  tar  and  it 
will  adhere,  but  put  it  on  when  it  is  dry  and  it  will  seperate 
and  roll  up  on  the  vehicle  wheels. 

CHAIRMAN  OWEN:  I  would  like  now  to  hear  from  the 
state  of  Alabama.  I  know  that  in  Alabama  they  have  been 
doing  good  work. 
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COL.  NELSON:  I  am  an  enthusiast  on  road  building  in 
Alabama,  and  I  am  as  full  of  the  science  of  road  building 
as  one  of  my  neighbors.     I  will  tell  you  about  him. 

Last  winter  one  of  my  neighbors  had  utken  more  than 
was  good  for  him,  and  he  came  in  one  day  and  he  told  the 
negroes  there,  ''Now,  boys,  we  must  raise  scientific  crops 
this  year.  Under  the  old  system  we  have  been  raising  only 
one-half  what  we  should  get.'*  Then  he  started  in  with  the 
negro^boy  who  builds  his  fire.  Now,  every  Alabama  nigger 
can  beat  the  world  building  fires;  so  he  told  him  to  put 
those  shavings  on  top,  that  that  was  the  scientific  way  to 
build  fires.  He  came  down  the  next  morning  and  Jake  had 
a  good  fire.  He  said,  ''Jake,  I  see  you  are  building  it  scien- 
tifically?" ''Yes,  boss,"  Jake  said,  "scientific  like  you  told 
me,  but  I  put  some  common  sense  under  it." 

And  that  is  my  way  with  road  building.  I  do  not  know  a 
thing  about  it  myself,  but  if  you  want  to  know  about  it 
from  the  scientific  point  of  view,  our  state  engineer  is  here, 
and  if  he  cannot  strike  oil  in  ten  minutes,  I  will  give  it  up. 

CHAIRMAN  OWEN:  We  will  hear  from  the  State  Engi- 
neer of  Alabama,  Mr.  W.  S.  Keller. 

W.  S.  KELLER  (State  Highway  Engineer  of  Alabama) : 
My  work  in  Alabama  is  more  of  the  educational  kind. 
We  perhaps  have  the  youngest  highway  department  in 
the  United  States,  so  our  work  is  rather  to  educate  our 
people  preparatory  to  taking  up  active  road  construction 
in  the  state.  Our  legislature  made  an  appropriation  of 
12,000  for  each  county  in  the  state,  provided  the  county 
would  put  up  a  like  amount  to  build  a  road  under  speci- 
fications and  under  the  direction  of  the  county  engineers. 
Many  counties  take  advantage  of  that. 

We  are  building  a  short  section  to  demonstrate  the 
proper  method  of  constructing  roads  out  of  the  local  mate- 
rial. I  preach  all  over  the  state  of  Alabama  that  if  it 
is  possible  for  roads  to  be  constructed  out  of  materials  at 
hand,  to  do  so,  because  the  maintenance  is  cheaper  than  if 
you  have  to  ship  in  from  year  to  year. 

There  is  another  phase  of  our  educational  work,  and 
that  is  to  convince  the  farmer  that  a  public  road  is  a  part 
of  his  property;  that  he,  above  all  others  in  the  state,  is 
directly  interested  in  the  up-keep  of  that  road;  that  the 
road  is  as  much  an  asset  of  his  farm  as  his  barn  and  his 
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bouse,  and  that  if  the  road  goes  down,  his  property  depre- 
ciates just  as  much  as  if  his  bam  fell. 

Ton  of  the  East  have  no  conception  of  what  an  educa- 
tional campaign  means  in  the  South,  and  what  a  set  of 
people,  absolutely  ignorant  of  what  a  road  is,  we  have,  and 
the  difficulty  of  convincing  them  that  though  the  road  will 
cost  money,  it  will  pay  to  build  it. 

Monroe  county  asked  for  aid  in  the  regular  manner  and 
hi  led  out  the  blanks.  I  sent  my  assistant  to  that  county  to 
let  him  interview  the  officials  and  ascertain  what  they  were 
asking  for,  and  if  they  were  prepared  for  us  to  build  them 
a  section  of  road.  When  he  got  there  the  probate  Judge — 
he  is  ex-officio  chairman  of  the  board  of  commissioners — 
said,  "Mr.  Boyd,  we  are  glad  to  see  you  here;  I  hope  you 
have  12,000.  We  have  1 2,000,  and  we  want  you  to  put  all 
our  roads  in  good  repair." 

He  remarked  to  him,  "Judge,  you  haven't  read  the  law. 
We  are  to  build  you  a  piece  of  road  out  of  local  material 
you  have  here."  The  Judge  looked  at  my  assistant  hard 
and  said,  "Do  you  mean  to  tell  me  you  are  going  to  spend 
1 4,0 00  on  one  road?"  He  responded,  "No,  sir;  on  one 
piece  of  road."     (Laughter,) 

Now  I  will  tell  you  of  another  county,  as  I  think  this 
shows  more  than  anything  the  personal  interest  taken  in 
roads.  In  Lauderdale  county  the  commissioners  built  with- 
out aid.  I  went  there  myself,  and  they  had  everything  in 
form,  machinery  and  everything,  to  build  a  good  piece  of 
road.  Their  only  question  was  where  they  would  put  the 
1 4,000.  The  law  says  that  the  county  commissioner  shall 
select  a  road  to  be  improved,  and  there  were  four  commis- 
sioners, and  there  were  four  different  directions  for  this 
road  to  go.  As  they  were  discussing  the  matter,  one  farmer 
said,  "I  will  give  twenty  days'  work  with  my  team  if  you 
put  it  in  my  line."  And  another  would  ofter  something 
else. 

So  they  said,  "We  will  open  bids  on  the  14th  day  of  Oc- 
tober. We  will  receive  proposals."  And  what  is  known  as 
the  Waterloo  road  came  up  with  sealed  proposals,  guaran- 
teed by  a  man  of  means,  offering  in  cash  and  team  hire, 
15,570,  to  get  that  |4,000  of  appropriation.  Now,  I  say 
this:  Those  people  are  putting  their  money  and  their 
muscle  into  the  construction  of  that  road.  I  do  not  believe 
for  a  moment  they  will  ever  allow  that  road  to  go  to 
pieces. 

190 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

So,  we  educate  our  people  who  are  interested  in  the 
roads.  Our  problem  is  to  make  the  user  of  the  road  inter- 
ested in  the  building  and  maintenance  of  that  road. 
1  thank  you  very  much,  gentlemen.  (Applause.) 
CHAIRMAN  OWEN:  This  meeting  is  now  open  to 
promiscuous  discussion.  There  are  many  questions  that 
might  be  asked  by  different  members  interested  in  the  road 
business  which  might  solve  problems. 

MR.  ROCKWOOD:  I  would  like  to  ask  Col.  Sohier 
whether  they  do  not  have  analjrtical  tests  of  their  asphalt? 
COL.  SOHJER:  We  have  analyzed  350  specimens  of  all 
the  stuff  we  have  used  for  the  last  three  years — about  360 
analyses  a  year,  and  I  was  talking  of  what  the  chemists 
found,  and  not  what  was  said  to  be  in  it. 

MR.  ROCKWOOD:  It  comes  in  sealed  cars  and  cannot 
be  used  until  the  seal  is  broken  by  the  engineer  and  the 
stuff  approved. 

COL.  SOHIER:  I  think  we  had  asphaltic  oil  that  melted 
at  280"*,  and  then  when  heated  for  twenty-four  hours  there 
would  be  residuum  of  some  earth  or  carbon  and  other  ma- 
terial. Therefore,  the  real  asphalt  or  hydrocarbon  in  a 
heavy  oil  does  not  exceed  that  ninety  per  cent.  Possibly  it 
is  sixty  per  cent. 

MR.  HOOKER:  Will  the  gentleman  tell  just  what 
asphalt  is? 

COL.  SOHIER:  I  wUl  have  to  refer  him  to  Mr.  Hub- 
bard's book,  where  the  gentleman  will  see  the  different 
kinds  and  the  chemical  formulae. 

CHAIRMAN  OWEN:  The  Chair  would  like  to  interpolate 
a  particular  proposition:  I  had  a  gentleman  who  was  very 
solicitous  about  having  standard  tests  made  for  asphalt  and 
other  road  oils,  and  I  told  him  that  when  we  know  what 
material  we  want,  and  have  it  established  as  a  good  prac- 
tical working  medium  for  road  construction,  then  we  should 
have  that  tested,  and  have  the  test  established  as  a  stand- 
ard to  which  the  material  should  conform.  Till  we  get  to 
that  point  I  am  suspicious  of  any  chemical  analysis  I  have 
ever  had. 

MR.  FRIEDRICH:  Does  the  gentleman  believe  in  sheet 
asphalt  for  state  roads,  or  concrete  asphalt? 

CHAIRMAN  OWEN:  Sheet  asphalt  is  a  stereotyped 
practice,  and  the  concrete  asphalt  is  something  different. 
Do  you  mean  asphalt  mixed  with  cement? 
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MR.  FRIEDRICH:  I  mean  unfluxed  California  asphaltic 
cement. 

I  think  one  gentleman  did  not  believe  in  old  macadam 
roads  where  there  is  heavy  traffic.  I  believe  in  concrete, 
brick  or  asphalt.  You  see  there  is  a  road  here  on  which 
there  was  a  piece  of  about  one  mile  on  which  the  construc- 
tion was  changed  and  we  put  in  a  section  of  concrete.  We 
received  $1.24  a  yard  and  guaranteed  to  keep  it  for  five 
years. 

The  machine  was  taken  there  and  a  double  gang  was  put 
on  it,  and  they  laid  a  mile  of  it  in  five  days  and  four 
hours,  and  they  drove  over  it  two  hours  after  it  was  laid. 

As  I  stated  before,  I  believe  in  making  a  good  road.  The 
macadam  portion  of  the  road  is  practically  going  to  pieces 
now  after  being  down  one  year,  while  the  asphaltic  con- 
crete is  in  as  good  condition  as  when  laid.  We  have  an- 
other contract  on  which  we  are  using  the  same  material, 
with  a  1  V6-in.  surface  course  on  a  5-in.  concrete  base.  The 
cost  is  about  |1.60  per  squai'e  yard.  We  do  not  hesitate 
to  guarantee  a  roadway  of  that  kind  for  ten  years.  We  be- 
lieve it  will  last  fifteen  years,  and  there  is  but  one  and  a 
half  inches  of  asphalt  on  the  top.  We  believe  a  road  pro- 
erly  mixed  and  laid  will  stay  there  for  a  number  of  years; 
but  it  is  a  question  of  the  holes  in  your  pavement  and  the 
necessity  for  making  repairs. 

I  would  like  some  gentleman  who  has  seen  this  one  mile 
stretch  laid  last  October  to  speak  on  it. 

MR.  ROSS:  I  believe  we  owe  a  good  deal  to  the  different 
road  material  manufacturers.  I  do  not  think  any  of  us 
come  here  with  any  feeling  of  trying  to  build  up  one  and 
break  down  another.  I  think  we  have  all  got  to  relate  our 
experience  and  hear  that  of  others  and  then  judge  for  our- 
selves. 

Now  a  material  in  use  on  a  street  in  Massachusetts  or  a 
state  road  in  Massachusetts  in  the  western  part  of  the  state 
would  be  entirely  unfit  for  use  on  Cape  Cod.  And  it  is  just 
so  here  in  the  state  of  New  York.  You  have  places  here 
where  you  have  a  good  gravel  foundation,  and  under  those 
conditions  you  could  use  any  tar  or  asphalt.  But  take  a 
clay  foundation,  and  the  conditions  are  entirely  different. 
You  have  the  action  of  the  frost  which  will  heave  up  any 
asphalt  and  tar  in  the  winter,  and  any  asphalt  and  tar  that 
can  stand  that  is  something  that  I  have  not  yet  seen. 
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Now,  the  agents  selling  these  different  oils  are  not  fakirs. 
They  sell  us  a  material;  it  is  Asphalt  "A,"  or  Asphalt  "B," 
or  Asphalt  "C,"  or  Tarvia  "B,"  or  Tarvla  "X,"  and  to  the 
layman  it  means  nothing,  but  to  the  engineer  or  a  practical 
road  builder  it  does  and  should  mean  everything,  as  we 
have  no  business  to  buy  except  to  get  good  results. 

I  believe  it  pays  to  buy  these  different  materials  and  try 
them  out.  I  do  not  think  there  is  any  hard  and  fast  rule 
as  to  what  to  use  and  what  not  to  use,  and  so  we  have 
no  material  that  Is  absolutely  good  under  all  conditions  and 
in  all  places.  The  cost  may  be  prohibitive  in  some  places, 
and  in  other  places  we  have  got  to  apply  the  material  ac- 
cording to  the  money  we  have.  Many  towns  could  get  along 
with  these  lighter  oils  and  make  a  practical  waterproof 
road  that  would  not  muddy  up,  at  one  and  one-half  cents  or 
two  cents  a  square  yard. 

My  experience  in  the  last  twenty  years  has  been  that 
you  will  get  advice  from  every  fellow  that  come  along,  and 
then  use  your  common  sense,  as  the  darky  boy  did  in 
building  his  fire. 

MR.  FRIEDRICH:  I  think  it  is  a  good  deal  the  fault  of 
the  contractors  themselves.  Nine-tenths  of  the  contractors 
are  cutting  each  other's  throats,  and  they  cut  the  prices  and 
they  cannot  get  out.  I  say  if  a  man  gets  a  good  price  for 
bis  work  he  can  guarantee  it.  We  do  not  want  to  put  down 
any  of  our  work  unless  we  can  guarantee  it.  In  Rochester 
we  guarantee  work  for  ten  years. 

,  A  DELEGATE:  I  want  to  talk  with  the  gentlemen  who 
have  to  do  with  good  roads.  I  have  been  exceedingly  hurt 
in  the  last  year,  and  it  may  be  that  I  don't  know  anything 
about  work.  I  have  had  the  county  engineer  and  the  road 
committee  and  the  entire  council  against  me,  and  I  have 
stood  alone.  I  want  to  make  a  statement  to  you  regarding  a 
road  on  which  we  built  some  1,500  feet.  It  was  built  on  a 
fill  over  marshy  land,  and  for  ten  years  I  have  seen  that 
road  in  the  spring  of  the  year  In  such  shape  that  a  little 
loaded  truck  would  sink  to  the  hub.  I  was  put  on  a  council 
for  the  purpose  of  directing  some  of  this  work. 

The  engineer  said,  "We  will  dig  a  trench  in  this  clay 
road,  16  feet  wide  and  5  feet  deep."  We  filled  the  trench 
with  inch  and  a  half  macadam;  on  top  we  put  three-quar- 
ters; then  they  bound  that  with  clay;  the  spreading  was 
fine  and  the  excavation  was  level.     Then  we  put  on  the 
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water  wagon  and  the  ten-ton  roller,  and  parts  of  the  road 
went  down.  I  do  not  know  what  made  It  go  down,  but  I  told 
them  it  would,  and  I  was  right.  There  is  a  soft  bottom 
under  that  road  for  three  or  four  feet.  We  cannot  put  in 
a  pile  driver,  it  is  too  expensive.  Now,  the  contractor  came 
back  and  he  tried  to  fill  up  the  low  spots.  And  after  try- 
ing, he  said  to  me  he  could  not  fill  them  up,  and  I  told  him, 
"1  knew  it."  They  want  large  trucks  carrying  iron  cast- 
ings and  moving  vans  of  the  heaviest  kind,  traveling  over 
that  road.  Will  somebody  tell  me  what  we  can  do  with  the 
road,  and  whether  it  was  proper — I  am  here  for  advice, 
and  I  am  willing  to  accept  any  criticism — to  put  two-inch 
macadam  on  a  clay  soil  without  any  show  of  draining  it? 
I  said  to  the  contractor,  "Aren't  you  going  to  subdrain  it?" 
He  said,  "No,  the  engineer  doesn't  want  it." 

MR.  ROSS:     You  say  you  had  three  or  four  feet  of  muck? 

A  DELEGATE:  In  the  summer  time  it  is  hard,  and  in 
the  spring  you  can  go  down  two  or  three  feet. 

MR.  ROSS:  If  it  did  not  cost  too  much  to  do  it,  I  would 
raise  the  grade. 

A  DELEGATE:  We  understand  we  can  dump  stone  on 
there. 

MR.  ROSS:  If  you  have  five  feet  of  filling  over  a  clay 
bottom,  and  put  on  a  steam  roller  and  roll  it  down  prop- 
erly, and  then  put  on  your  roller,  it  will  never  spout  mud. 

A  DELEGATE:  This  is  a  clay  bottom,  filled  in,  and  on 
that  clay  they  have  built  an  eight-inch  macadam  road — 
six  inches  at  the  side,  and  crowned  to  eight  inches  at  the 
center. 

MR.  ROSS:  That  is  a  different  proposition.  If  you  get 
into  that  condition  it  is  better  to  put  on  good  coarse  stony 
gravel.  Put  one  foot  on  and  raise  the  grade  up,  and  then 
put  a  light  coat  of  macadam,  six  inches,  over  that,  and  you 
will  have  a  good  road. 

A  DELEGATE:  Should  we  have  built  an  eight-inch  road 
on  the  clay  bottom  without  subdraining?  I  want  to  know 
whether  I  understood  anything,  or  whether  I  was  a  fool. 
I  say,  it  was  not  a  proper  thing  to  build  an  eight-inch  mac- 
adam road  on  a  clay  foundation,  where  you  could  go  down 
two  feet  in  the  spring  of  the  year. 

E.  A.  PATERSON  (Port  Arthur,  Ont.):  I  came  here  to 
learn  something,  and  it  is  astonishing'  to  me  to  see  these 
subjects  discussed  as  they  are. 

194 


Digitized  by 


Google 


CONVKNTION  PROCEEDINGS 

I  think  your  convention  has  been  a  very  great  success, 
and  there  is  little  doubt  that  these  meetings  will  solve  road 
problems  later.  It  is  a  great  mistake  to  single  out  a  group 
of  substances,  without  giving  all  a  chance  to  discuss  and 
place  their  ideas  before  the  road  builders  and  give  their 
work  and  experience  and  experiments,  and  all  that  soft  of 
thing. 

In  this  convention  I  should  like  to  say  that  a  great  deal 
of  time  has  been  given  to  bituminous  binders  and  oils. 
These  arc  ali  very  good  in  their  way,  but  there  are  new 
scientific  questions  that  come  in,  and  that  is  the  chemical 
side;  and  I  should  like  to  say  that  at  the  next  convention, 
opportunity  should  be  given  to  people  who  have  materials, 
and  TV  ho  spend  a  large  amount  of  thought,  to  place  their 
views  before  the  people  who  are  looking  for  information. 

We  don't  come  to  a  convention  of  this  sort  singly  or  as 
individuals;  we  come  as  men  set  apart  by  public  opinion  to 
come  and  discuss  the  question  of  road  building,  and  I  think 
it  is  outside  of  the  game  to  bring  up  for  discussion  the 
materials  or  advertising.  I  think  we  should  use  our  time 
and  our  ideas  to  the  advantage  of  good  roads. 

I  thank  you  very  much  for  the  courtesy  I  have  received 
in  America  as  a  foreigner. 

A  DELEGATE:  I  was  reading  in  some  of  the  Consular 
Reports  some  years  ago  about  some  experiments  that  the 
British  Government  was  making  on  some  of  the  Australian 
highways,  in  which  there  was  introduced  into  the  sandy 
soil,  a  plant  known  as  the  German  yellow  clover,  with  the 
express  object  of  so  changing  the  character  of  the  soil  as 
to  make  it  productive.  After  reading  that  I  tried  it  on 
some  roads.  We  have  a  portion  of  from  twenty 
to  fifty  miles,  composed  of  drifting  sand.  I  tried  that,  put- 
ting the  clover  mixed  with  rye  on  both  sides  of  a  strip  of 
roadway  twenty  feet  in  width.  Then  twice  a  year  I  cut 
that  and  put  it  on  the  sandy  road,  and  then  covered  it  with 
four  inches  of  rye  straw.  The  application  of  that  German 
yellow  clover  and  the  rye  straw  has  so  changed  the  char- 
acter of  the  road  that  now,  after  three  years,  it  is  an  auto- 
mobile speedway. 

MR.  PATERSON:  I  am  afraid  that  is  "a  new  one,"  as 
you  say,  on  me.  But  the  Australian  Government  has  its 
agricultural  department,  as  you  have  here,  and  I  think  they 
have  the  idea  of  utilizing  the  waste  space  on  a  road  for 
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some  special  purpose.  I  think  you  have  a  large  amount 
of  road  which  Is  practically  unproductive,  and  the  question 
is  how  to  utilize  that  from  the  commercial  point  of  view. 

In  South  Australia  it  was  a  barren  county.  They  pro- 
duced five  bushels  of  wheat  to  the  acre,  but  through  the 
agricultural  department  they  have  increased  it,  by  the  use 
of  phosphates  produced  from  natural  sources,  so  that  they 
now  get  fifteen  bushels.  They  now  want  to  utilize  the  very, 
very  wide  roads.  Those  roads  are  very  wide — ^they 
must  be  wide,  for  on  the  largest  ranches  they  have  seven, 
eight,  nine  and  even  ten  million  sheep.  In  certain  seasons 
of  the  year,  when  the  animals  crop  it,  it  is  all  right,  but  af- 
ter that  it  becomes  a  menace  to  the  people  through  fire. 

There  is  one  thing  that  struck  me  in  this  meeting,  and 
that  is  the  very  widely  differing  opinions  expressed  as  to 
the  amount  expended  on  roads.  One  says,  |2,000  to  $5,000, 
and  another  from  Michigan  says  from  $13,000  to  $16,000. 
In  the  road  building  business  you  want  some  basis  of  pub- 
lic opinion  as  to  what  is  the  amount  which  should  be  ex- 
pended upon  a  road  as  a  commercial  proposition. 

So,  after  all,  road  building  has  a  basis  to  start  on  and 
roads  can  reduce  the  cost  of  living  by  transporting  the 
commodities  as  cheaply  as  possible. 

I  would  like  some  expression  of  opinion  from  the  com- 
mercial men  as  to  what  basis  a  man  should  work  upon  to 
build  a  suitable  road  for  general  conditions. 

MR.  EARLE:  I  think  the  gentleman  should  know  that 
we  are  not  building  that  kind  of  road  all  over  Michigan. 
That  is  in  Wayne  county.  There  we  have  a  population  of 
500,000  and  an  automobile  industry  that  pays  $30,000,000. 
Of  the  money  that  builds  those  roads,  the  City  of  Detroit 
pays  85  cents  out  of  every  dollar.  The  city  of  Detroit  and 
the  village  and  the  county  pay  93  cents  out  of  every  dol- 
lar, leaving  only  seven  cents  for  the  farmers. 

That  302  miles  of  road  is  largely  for  the  automobile. 
We  have  the  money  and  can  afford  it. 

Outside  of  Wayne  county  we  build  gravel  roads  at  an 
average  cost  of  $1,638  a  mile;  and  macadam  roads  at  an 
average  cost  of  $4,250  a  mile.  That  is  the  average  cost 
of  the  roads  outside  of  Wayne  county.  We  are  building 
those  roads  in  Wayne  county  with  some  of  your  money. 

MR.  ROBERTS:  I  think  this  is  the  best  part  of  the  en- 
tire convention,  and  I  think  these  men  will  go  home  and 
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say  they  enjoyed  this  last  hour  of  the  convention  better 
tban  any  other. 

In  the  state  of  Washington,  we  have  many  varying  condi- 
tions. I  must  say  that  I  take  oft  my  hat  to  those  who  can 
grow  clover  on  a  roadside  and  convert  a  sandy  road  into 
an  automobile  speedway  by  means  of  a  split  log  drag,  at 
a  cost  of  $8  a  mile.  That  might  be  taken  as  a  minimum 
for  our  traffic  In  Walla  Walla  county,  one  of  the  oldest 
settled  portions  in  the  state  where  the  soil  is  a  light  vol- 
canic soil  in  a  friable  condition.  Under  favorable  condi- 
tions, it  is  the  best  wheat  county  in  the  state,  but  the 
farmers  are  all  wealthy  and  t,he  farms  are  growing  larger 
with  less  population,  and  the  cities  are  getting  more  densely 
populated.  They  have  a  straw  day  just  after  the  threshing 
of  the  wheat,  and  the  average  farmer  will  haul  straw  on 
the  road,  in  front  of  his  farm.  This  occurs  in  August. 
The  roads  have  become  so  thoroughly  pulverized  by  the 
narrow  tired  wagons,  that  the  dust  is  from  four  inches  to 
six  inches  deep.  They  haul  a  load  of  straw  and  they  dis- 
tribute it,  eighteen  to  twenty  feet  wide,  over  a  stretch 
100  feet  long,  and  after  that  is  settled  into  the  dust,  after 
the  rains,  it  is  a  good  road.  They  have  "puncheon"  roads 
also,  and  I  went  into  a  county  where  they  spread  sagebrush 
over  the  sand  road.  We  have  areas  as  large  as  the  state 
of  Massachusetts,  8,000  square  miles,  where  there  are  not 
8,000  people — not  one  to  a  square  mile.  So  we  have  all 
kinds  of  roads.  We  also  have  a  city  in  the  state  of  Wash- 
ington, which  is  a  little  larger  than  Rochester,  and  radiat- 
ing from  it,  you  will  find  roads  costing  $10,000  a  mile  and 
on  top  they  are  putting  a  hard  surface,  costing  $15,000. 

CHAIRMAN  OWEN:     What  is  the  labor? 

MR.  ROBERTS:  We  are  limited  to  eight  hours  a  day, 
and  the  minimum  wage  is  |2.50  and  I  want  to  say  we  are 
working  the  convicts  in  the  state  of  Washington,  and  we 
never  have  had  a  particle  of  trouble  with  the  labor  unions. 
They  are  paid  as  well  in  Washington  as  they  are  paid  in 
California. 

And  those  convicts  work  in  the  five  different  state  quar- 
ries, fifty  in  each  quarry.  We  have  some  free  laborers 
there  and  some  guards  and  machinery  men,  and  our  expert 
men  in  quarries  are  convicts.  We  have  men  who  are  grad- 
uates in  the  arts  and  sciences,  as  Mr.  Hill  said,  that  can 
blast  down  rock  cheaper  than  anybody  else.     And  why? 
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Because  they  knew  how  to  use  nltro-glycerlne.  Public 
opinion  is  in  favor  of  using  more  and  more  convicts  on 
the  road. 

CHAIRMAN  OWEN:  It  is  getting  late,  and  I  will  call 
you  gentlemen,  "The  Faithful."  You  have  stayed  through 
the  ordeals  of  discussion,  and  you  are  here  at  the  final 
winding  up.  I  want  to  congratulate  the  whole  convention, 
and  particularly  you  gentlemen  here. 

The  registration  at  this  meeting  is  1461  (Applause), 
which  I  think  Is  the  largest  registration  at  any  road  meet- 
ing that  has  been  held  In  this  country.  I  think  you  can 
all  point  with  pride,  and  go  home  feeling  proud  that  you 
were  a  member  of  this  convention,  which  has  a  record  for 
attendance  and  for  some  crytallizlng  of  road  practice. 

I  want  to  say  this,  gentlemen,  that  my  theory  of  the 
road  business  is  that  for  the  last  four  or  five  years,  it  has 
been  absolutely  and  positively  experimental.  I  think  you 
will  all  agree  with  me  on  that:  I  have  been  building  roads 
forty  or  forty-five  years.  I  had  a  practice  crystallized 
which  was  eflicient  and  satisfactory.  I  had  to  begin  all 
over  again,  as  a  boy,  practically,  in  the  new  regime  of  road 
construction,  and  our  experience  in  the  last  four  or  five 
years,  the  details  of  which  have  been  given  at  this  meeting, 
has  been  more  conducive  to  road  improvement  on  this  con- 
tinent than  anything  which  has  been  done  before. 

I  say  that  with  a  strong  inward  conviction,  for  I  think 
it  is  the  truth. 

I  want  to  congratulate  you  on  the  work,  and  I  want  to 
say  to  you  gentlemen  who  are  here,  that  the  road  business 
is  a  matter  of  national  interest  and  national  importance.  It 
is  a  matter  of  economical  importance,  which  comes  before 
all  of  us  in  roads  and  in  our  home  life,  and  it  is  up  to  us 
to  give  the  best  results  for  the  least  money.     (Applause.) 

COL.  NELSON:  Now,  gentlemen,  we  want  you  to  have 
the  next  convention  in  Alabama,  and  while  I  do  not  know 
much  about  road  building  myself,  I  do  know  that  this 
organization  is  made  up  of  the  most  eminent  road  builders 
in  any  organization  on  this  globe.  And  we  would  like  to 
have  you  gentlemen  hold  your  mieeting  at  some  time  and 
place  in  our  state  next  year*  We  want  you  all  to  be  there; 
and  we  also  want  the  citizens  of  Rochester  there. 

I  have  enjoyed  myself  immensely  in  Rochester.     In  Ro- 
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Chester  you  have  as  good  a  section  in  the  Genesee  Valley 
as  we  have  in  the  Tennessee  Valley,  of  Alabama. 

CHAIRMAN  OWEN:  I  want  to  suggest  that  Mr.  Earle 
lead  us  in  giving  three  rousing  cheers  for  Rochester,  with 
the  assistance  of  his  trained  chorus  from  Michigan. 

(Three  cheers  for  Rochester.) 

CHAIRMAN  OWEN:  A  motion  to  adjourn  sine  die  is  in 
order. 

(Motion  made,  seconded,  stated  and  carried,  and  the 
convention  adjourned  at  5.30  p.  m.) 
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List  of  Exhibitors 

Acme  Road  Machinery  Co.,  Frankfort,  N.  Y. 
American  Asphaltum  &  Rubber  Co.,  Chicago,  111. 
American  Surety  Co.,  New  York  City,  New  York. 
American  Tar  Co.,  Maiden,  Mass. 
Amies  Road  Co.,  Philadelphia,  Pa. 

Atlas  Portland  Cement  Co.,  New  York  City,  New  York. 
Bain  Wagon  Co.,  Kenosha,  Wis. 
Barber  Asphalt  Paving  Co.,  Philadelphia,  Pa. 
Barrett  Manufacturing  Co.,  New  York  City,  N.  Y. 
Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y. 
A.  J.  Beckley,  Garwood,  New  Jersey. 
Bituminized  Road  Co.,  Kansas  City,  Mo. 
Bituminous  Road  Implement  Co.,  Boston,   Mass. 
Buffalo  Pitts  Co.,  Buffalo,  New  York. 
Buffalo  Steam  Roller  Co.,  Buffalo,  New  York. 
Burch  Plow  Works  Co.,  Crestline,  Ohio. 
A.  Burlingame  Co.,  Worcester,  Mass. 
J.  I.  Case  Threshing  Machine  Co.,  Milwaukee,  Wis. 
Columbia  Wagon   Co.,   Columbia,   Pa. 
Dolarway  Paving  Co.,  New  York  City,  New  York. 
Dunn  Wire-Cut  Lug  Brick  Co.,  Conneaut,  Ohio. 
Eagle  Wagon  Co.,  Auburn,  New  York. 
Everett  Manufacturing  Co.,  Newark,  New  Jersey. 
Frick  Co.,  Waynesboro,  Pa. 
Gallon  Iron  Works,   Gallon,   Ohio. 
Geiser  Manufacturing  Co.,  Waynesboro,   Pa. 
Glen  Wagon  Co..  Seneca  Falls,  New  York. 
"Good  Roads."  New  York  City,  New  York. 
Hastings  Paving  Co.,  New  York  City,  New  York. 
Haywood  Wagon  Co.,  Newark,  New  Jersey. 
Hethefington  &  Berner,  Indianapolis,   Ind. 
Huber  Manufacturing  Co.,  Marion,  Ohio. 
International  Harvester  Co.,  Chicago,   111. 
International  Motor  Co.,  New  York  City,  New  York. 
Marion  Steam  Shovel  Co.,  Marion,  OhlD. 
Henry  J.  McCoy  Co.,  New  York  City,  New  York. 
C.  H.  Morse  &  Son,  Rochester,  New  York. 
Munnsville  Plow  Co.,  MunnsviUe,  New  York. 
National  Mixer  Co.,  Rochester,  New  York. 
National     Paving     Brick     Manufacturers'     Association, 
Cleveland,  Ohio. 
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Rocmac  Company,  Port  Arthur,  Ont.,  Canada. 

Standard   Manufacturing  Co.,  Worcester,   Mass. 

Standard  Oil  Co.,  New  York  City,  New  York. 

Steel  Protected  Concrete  Co.,  Philadelphia,  Pa. 

Sun  Company,  Philadelphia,  Pa. 

William  P.  Tarrant,  Saratoga  Springs,  New  York. 

Texas  Company,  New  York  City,  New  York. 

Thew  Automatic  Steam  Shovel  Co.,  Lorain,  Ohio. 

Troy  Wagon  Works  Co.,  Troy,  Ohio. 

U.  S.  Wood  Preserving  Co.,  New  York  City,  New  York. 

Universal  Portland  Cement  Co.,  Chicago,  III. 

Universal  Road  Machinery  Co.,  Kingston,  New  York. 

Warren  Bros.  Co.,  Boston,  Mass. 

Watson  Wagon  Co.,  Canastota,  New  York. 

R.  D.  Wood  &  Co.,  Philadelphia,  Pa. 
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Secretary's  Report 

To  the  Board  of  Directors, 

American   Road   Builders'    Association. 
Dear  Sirs: 

I  have  the  honor  to  present  a  statement  of  receipts 
and  disbursements  of  the  association  for  the  year  ending 
December  31,  for  the  period  from  August  26,  1911,  to 
December  31,  1911.  I  also  submit  herewith  a  general  bal- 
ance sheet  showing  the  condition  of  the  affairs  of  the 
association: 

RECEIPTS.  DISBURSEMENTS. 

Balance  on  Hand  Aug.  Telegrams      &      Tele- 

26.  1911,  as  per  vou-                          phones    11.60 

Cher     from     retiring                      Postage    5.90 

Treasurer,       J.       W.  Convention  Expenses: 

Hunter 1831.43           Clerical    Help    100.00 

Membership    dues    . . .       160.00            Postage     454.24 

Exhibition,    Rochester                          Office  Supplies,  Tel- 
Convention 2,625.00               egrams,  etc 30.93 

List  of  Delegates 4.50           Stationery       35.85 

Membership     dues     in                           Printing  &  Electro- 
hands  of  Secretary.         76.00                type 6.93 

Badges    195.94 

Facsimile    Letters..  19.80 

Decorations    650.75 

Seals     14.85 

Tent    90.00 

Signs     10.00 

Stenographer     112.92 

Typewriting     7.10 

11,785.81 

Balance       on       Hand, 
Hands  of  Treasurer.|l,335.12 
Membership  Dues  on 
Hand 76.00 

11,411.12 

13,196.93  $3,196.93 


ASSETS 

Cash  on  Hand,  Treas- 
urer  $1,336.12 

Membership  Dues  on 
Hand 76.00 

Due      from      Members 

(billed)     48.00 

Due    from   exhibitors.      225.00 


\NCB  SHEET 

LIABILITIES. 

Printing    

194.75 

Facsimile   Letters    . . . 

8.88 

Postage,       Telegrams, 

Etc 

31.28 

Stationery     

19.00 

Convention  Expenses: 

Hotel    Headquarters 

24.64 

Hotel    Stenographer 

20.66 

Hotel  Assistant    . . . 

15.45 

Traveling    Expenses 

of   Secretary    .... 

62.42 

Printing    

228.60 

$506.62 

Surplus    

1,178.60 

$1,684.12 


New  York,  January  2,   1912. 
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(Signed)    E.    L.    POWERS, 

Secretary. 
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Treasurer's  Report 

To  the  American  Road  Builders'  Association: 

Gentlemen:  As  required  by  Section  6,  Chapter  3,  of 
your  by-laws,  I  herewith  submit  my  report  as  treasurer 
for  the  year  1911,  or  rather  for  that  portion  of  it  after 
August  26,  1911,  the  date  of  my  election  to  this  office. 

Received  from  J.  W.  Hunter.  Treas- 
urer, by  authority  of  the  Board  of 
Directors  in  full  settlement  of  all 
amounts  due  from  him  to  this  As- 
sociation   $331.43 

Receipts  from  current  sources,  Au- 
gust   26,    1911,     to    December    31, 

1911 2,789.50 

Payment  of  Audited  Vouchers  for 
current  Business,  August  26,  1911, 

to  December  81,  1911 $1,786.81 

Balance  on  hand  December  31,  1911: 
In    Corn    Exchange    Bank,    New 

York,  N.  Y $342.80 

In    Essex   National   Bank,   Mont- 

clair,   N.   J 871.82 

In  hands  of  Treasurer 120.50       1,336.12 

$3,120.93     $8,120.93 
Respectfully  submitted, 

(Signed)      W.    W.    CROSBY, 

Treasurer. 
Baltimore,  January  2,  1912. 
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Annual  Report  of  the  Executive  Committee  of  tlie 
American  Road  Builders'  Association 

To  the  Board  of  Directors: — 

In  compliance  with  the  constitution  and  by-laws  of  the 
American  Road  Builders'  Association,  the  Executive  Com- 
mitee  presents  its  report  for  the  year  ending  February  2, 
1912. 

Five  thousand  copies  of  a  booklet  containing  a  prospec- 
tus outlining  the  plan  and  purpose  of  the  association,  and 
including  the  constitution  and  by-laws,  were  printed  in 
September,  1911.  The  larger  portion  of  these  has  been 
distributed  to  members  and  prospective  members. 

Since  its  creation  the  Executive  Committee  has  held  eight 
formal  meetings  in  New  York,  Boston,  and  Providence,  for 
the  purpose  of  making  plans  and  carrying  on  the  work  of 
the  association. 

At  a  special  meeting  of  the  Board  of  Directors  held  at 
the  Hotel  Astor,  New  York,  September  2.  1911,  it  was 
decided  to  hold  the  annual  convention  and  congress  at 
Rochester,  New  York,  November  14,  15,  16,  and  17.  Your 
committee  was  charged  with  the  responsibility  of  arrang- 
ing the  details  of  the  meeting,  and  this  work  we  endeavored 
to  do  in  the  best  possible  manner. 

The  congress  brought  together  fourteen  hundred  dele- 
gates from  the  various  parts  of  the  United  States  and  Can- 
ada, and  it  was  felt  by  those  who  attended  that  the  meet- 
ing was  the  most  successful  ever  held  in  the  United  States, 
both  from  point  of  attendance  and  the  interest  shown. 

In  connection  with  the  convention  an  exhibition  of  ma- 
chinery and  materials  was  given,  which  was  participated 
in  by  fifty-five  exhibitors.  The  representatives  of  the  ex- 
hibitors present  furnished  the  Executive  Committee  with 
signed  statements  to  the  effect  that  the  facilities  afforded 
by  the  association  were  adequate  and  that  they  favored 
such  exhibitions  under  the  auspices  of  the  association. 

In  order  to  carry  on  the  work  of  the  association  with 
greater  facility  and  dispatch,  the  Executive  Committee 
authorized  the  employment  of  a  stenographer  for  the  sec- 
retary's office  and  the  purchase  of  a  typewriting  machine 
and  desk.     This  equipment  has,  therefore,  been  added. 

The  attention  of  the  members  is  called  to  the  secretary's 
statement   of   receipts   and   expenditures   and    the   balance 
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sheet  showing  the  association's  financial  condition  at  the 
close  of  the  fiscal  year. 

The  reports  of  the  secretary  and  treasurer  are  attached 
hereto.  EXECUTIVE  COMMITTEE. 

(Signed) 

HAROLD    PARKER, 
ARTHUR   H.   BLANCHARD, 
E.  L.  POWERS. 
Xew  York.  N.  Y..  February  2,  1912. 
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The  Third  American  Good  Roads  Congress  and  Ninth 
Annual  Convention  of  the  American  Road  Builders'  Asso- 
ciation, including  the  Fourth  Annual  Exhibition  of  Road 
Making  Machinery,  Materials  and  Appliances,  were  held 
at  Cincinnati,  Ohio,  on  December  3,  4,  5  and  6,  19115. 

During  the  four  days  of  the  convention  there  was  a 
total  registration  of  1,303,  which  included  representatives 
of  a  large  majority  of  the  states  of  the  Union,  the  Dis- 
trict of  Columbia  and  Canada.  Besides  those  who  regis- 
tered, there  were  others  who  attended  one  or  more  of  the 
sessions  of  the  convention  or  visited  the  exhibition.  Al- 
though the  registration  included  people  interested  in  the 
subject  of  roads  in  a  variety  of  ways,  an  unusually  large 
proportion  consisted  of  men  actually  engaged  in  some 
branch  of  road  work,  principally  as  public  officials,  engi- 
neers or  contractors.  Of  the  states  in  which  there  are 
established  highway  departments,  15  were  represented  by 
one  or  more  department  officials  of  the  highest  rank,  many 
of  them  sending  large  delegations  of  officials  and  engineers. 
Contractors  also,  were  present  in  especially  large  numbers, 
as  were  road  engineers  in  private  practice,  and  probably 
the  most  noteworthy  feature  of  the  attendance  was  the 
great  number  of  engineers  connected  with  city  street  de- 
partments, either  as  city  engineers,  superintendents  of 
public  works  or  in  similar  capacities. 

The  proceedings  of  the  convention  were  divided  into 
seven  sessions,  of  which  six  were  devoted  to  the  considera- 
tion of  road  and  street  matters  through  the  presentation 
of  papers  and  the  holding  of  informal  discussions.  In 
addition,  one  evening  meeting  was  held,  at  which  illus- 
trated talks  were  given  by  representatives  of  material 
manufacturers,  a*nd  a  business  meeting  of  the  American 
Road  Builders'  Association  was  held  at  the  close  of  the 
Thursday  afternoon  session.  All  of  the  sessions  of  the 
convention  were  held  in  Music  Hall. 

The  exhibition  of  road  building  machinery,  materials 
and  appliances,  comprising  displays  by  66  exhibitors,  was 
held  in  the  large  exhibition  hall  on  the  main  floor  of  the 
same  buUding.  In  addition  to  these,  19  other  exhibits, 
including  that  by  the  United  States  Office  of  Public  Roads 
and  those  of  states,  cities  and  educational  Institutions, 
were  shown  on  the  floor  above,  making  In  all  85  separate 
exhibits. 
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Proceedings 

of  the 

Ninth  Annual  Convention 


FIRST  SESSION 
Tuesday  Forenoon,  December  3 

The  opening  session  of  the  Convention  was  called  to 
order  at  11  o'clock  by  President  Nelson  P.  Lewis,  Chief 
Engineer  of  the  Board  of  Estimate  and  Apportionment  of 
New  York  City,  who  introduced  Mayor  Henry  T.  Hunt  of 
Cincinnati  at  the  first  speaker. 

Mayor  Hunt  extended  the  welcome  of  the  city  of  Cin- 
cinnati to  the  delegates,  and  spoke  briefly  on  the  import- 
ance of  good  roads.  In  the  course  of  his  address  he  said: 
**A  few  centuries  ago  the  mind  of  man  was  devoted  largely 
to  the  consideration  of  Heaven.  Today,  we  are  trying  to 
make  the  earth  more  heavenly,  and  your  splendid  good 
roads  movement  is  one  of  the  best  exemplifications  of  this 
modern  training." 

Congressman-Elect  Stanley  E.  Bowdle  followed  Mayor 
Hunt,  and,  as  the  representative  of  Governor  Harmon,  ex- 
tended the  welcome  of  the  state  of  Ohio.  He  also  touched 
upon  the  advantages  of  an  improved  road  system  and  re- 
ferred to  the  situation  in  Ohio.  It  was  his  belief  that,  al- 
though the  $50,000,000  bond  issue  had  been  defeated,  the 
next  Legislature  would  enact  a  law  providing  sufficient 
funds  for  road  improvement  without  issuing  bonds. 

Thomas  L.  Pogue,  Prosecutor  of  Hamilton  County,  Ohio, 
spoke  next,  extending  the  welcome  of  the  county  and  speak- 
ing briefly  of  what  had  been  accomplished  there  in  the 
work  of  road  improvement.  He  said  that  during  the  past 
five  years  Hamilton  County  had  rebuilt  350  of  its  800 
miles  of  road  and  that  the  work  would  be  continued  until 
every  mile  had  been  improved. 

Walter  A.  Draper,  President  of  the  Cincinnati  Chamber 
of  Commerce,  followed  Mr.  Pogue,  and  welcomed  the  con- 
gress on  behalf  of  the  Chamber  of  Commerce.  During  his 
address,  Mr.  Draper  referred  to  the  activities  of  his  or- 
ganization and  to  the  importance  of  securing  the  coopera- 
tion of  the  business  man  and  taxpayer  in  road  improve- 
ment and  other  public  work. 
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President  Lewis  on  behalf  of  the  American  Road  Build- 
ers' Association  made  the  first  response  to  the  addresses 
of  welcome.  In  it  he  expressed  the  association's  appre- 
ciation of  the  welcome  that  had  been  extended  to  it  by 
the  city,  the  county,  the  state  and  the  Chamber  of  Com- 
merce, and  also  expressed  the  pleasure  of  the  delegates 
in  coming  to  Ohio  for  the  meeting.  Referring  to  road  work 
in  that  state,  he  called  attention  to  the  manner  in  which 
its  road  builders  had  utilized  local  materials,  especially 
the  excellent  paving  brick  made  in  the  state,  and  also 
commended  the  decision  of  the  citizens  to  pay  cash  for 
their  roads.  After  outlining  briefly  some  of  the  inter- 
esting features  of  the  city  of  Cincinnati  and  referring  to 
the  opportunity  afforded  to  delegates  to  observe  the  ad- 
ministrative organization  in  Hamilton  County,  President 
Lewis  introduced  Frank  F.  Rogers,  Deputy  State  Highway 
Commissioner  of  Michigan. 

Mr.  Rogers,  speaking  on  behalf  of  the  state  highway 
officials  who  had  come  from  other  states,  expressed  their 
appreciation  of  the  welcome  extended  and  touched  briefly 
upon  the  advantages  to  be  gained  by  the  study  of  methods 
employed  in  other  localities.  "If  we  expect,"  he  said,  "to 
make  any  progress  in  methods  of  road  building — as  well 
as  anything  else — it  is  necessary  for  us,  as  road  builders, 
to  first  know  what  has  been  done  by  other  road  builders 
in  other  ages  and  in  recent  times  in  other  states."  Con- 
tinuing, he  pointed  out  that  while  materials  and  methods 
found  suitable  in  one  locality  would  not  necessarily  be 
suited  to  another  region,  yet  a  road  builder  could  profit- 
by  acquainting  himself  with  the  practice  in  other  parts  of 
the  country  and  by  studying  the  results  obtained,  taking 
due  account  of  the  varying  local  conditions.  In  closing, 
he  said  that  the  delegates  were  present  to  learn,  and  he 
hoped  that  everyone  would  speak  plainly  of  their  failures 
as  well  as  their  successes,  so  that  the  delegates  could  go 
away  feeling  that  they  had  spent  a  few  days  profitably. 

At  the  close  of  Mr.  Rogers'  address.  President  Lewis  in- 
troduced Hon.  Francis  T.  Reeves.  Mayor  of  the  city  of 
Waterbury,  Conn.,  to  respond  on  behalf  of  visiting  city  offi- 
cials. Mayor  Reeves  said  at  the  beginning  of  his  remarks 
that,  although  during  his  term  as  mayor  he  had  visited 
many  cities  in  the  capacity  of  delegate,  he  had  never  be- 
fore been  enabled  to  voice  his  personal  appreciation  of  be- 
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ing  made  welcome.  The  average  -city  official,  according  to 
Mayor  Reeves,  is  remarkably  susceptible  to  the  welcoming 
spirit,  but  the  city  official  possessed  of  any  considerable 
ginger  and  attempting  to  accomplish  something  for  his 
community  is  more  apt  to  be  an  expert  dodger  of  rhetorical 
brickbats  than  he  is  to  be  a  grateful  recipient  of  verbal 
bouquets.  In  closing,  Mayor  Reeves  said  that  he  wanted 
to  express  to  the  mayor  and  members  of  the  Cincinnati 
.  Chamber  of  Commerce  the  feeling  of  good  fellowship  which 
the  people  of  the  East  had  for  them,  because  in  the 
East  they  had  begun  to  learn  that  they  could  acquire  a 
great  deal  of  information  from  their  fellow  officials  in 
the  South  and  in  the  West. 

At  the  close  of  Mayor  Reeves'  address,  President  Lewis 
announced  that  he  had  hoped  to  be  able  to  introduce  to 
the  convention  M.  Jean  de  Pulligny,  Chief  Engineer  of 
Roads  and  Bridges  of  France  and  Director  of  the  French 
Mission  of  Engineers  to  the  United  States,  but  that  he  had 
not  arrived,  though  he  would  be  there  later,  and  an  op- 
portunity would  be  had  of  hearing  him. 

President  Lewis  then  announced  that  the  Chair  would 
entertain  a  motion  for  appointing  committees  on  creden- 
tials and  on  resolutions,  and,  on  the  adoption  of  a  resolu- 
tion offered  by  Deputy  State  Highway  Commissioner  Rog- 
ers of  Michigan,  President  Lewis  appointed  the  following 
committees: 

Credentials:  Robert  A.  Meeker,  State  Highway  Engineer 
of  New  Jersey;  Robert  C.  Terrell,  Commissioner  of  Public 
Roads  of  Kentucky;  Frank  F.  Rogers,  Deputy  State  High- 
way Commissioner  of  Michigan;  Samuel  Hill,  Honorary 
Life  President  of  the  Washington  State  Good  Roads  As- 
sociation; Roy  W.  Schenck,  Secretary  of  the  Laramie 
County  Good  Roads  Association,  Wyoming,  and  E.  L.  Pow- 
ers, Editor  of  "Good  Roads,"  of  New  York. 

Resolutions:  Harold  Parker,  formerly  Chairman  of 
the  Massachusetts  State  Highway  Commission;  Arthur  N. 
Johnson,  State  Highway  Engineer  of  Illinois,  and  Arthur 
H.  Blanchard,  Professor  of  Highway  Engineering  at  Colum- 
bia University. 

President  Lewis  then  introduced  Samuel  Hill,  who 
addressed  the  meeting  briefly,  expressing  his  pleasure  at 
being  present  and  referring  to  the  activity  of  the  people 
of  the  West  in  the  movement  for  road  improvement.  There 
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was  an  election  during  the  year  in  Washington,  Mr.  Hill 
said,  and  it  was  a  good  roads  election — no  man  was  elected 
in  the  state  who  was  not  on  the  good  roads  platform. 

At  the  close  of  Mr.  Hill's  address,  the  convention  ad- 
journed until  afternoon. 


SECOND  SESSION 

Tuesday  Afternoon,  December  3 

PRESIDENT  LEWIS:  There  is  nothing  in  the  consti- 
tution that  requires  the  president  of  the  associaiton  to 
make  an  address  of  any  kind,  but  it  has  seemed  to  me 
not  inappropriate  that  the  president  should  briefly  out- 
line to  you  Just  what  this  association  Is,  and  what  it 
stands  for;  and  that  is  the  only  reason  for  this  address. 


PRESIDENTIAL  ADDRESS 

By  NELSON  P.  LEWIS 

Chief  Engineer  of  the  Board  of  Estimate  and  Apportionment  of 

New  York  aty 

Before'  proceeding  to  the  papers  and  discussions  whicn 
are  included  in  our  program,  it  may  not  be  out  of  place  for 
the  President  of  the  American  Road  Builders'  Association 
to  present  a  brief  statement  as  to  what  the  organization  is 
and  what  is  the  excuse  for  its  existence. 

First:  What  is  it?  It  is  simply  what  its  name  indicates; 
an  association  of  road  builders;  that  is,  of  men  who  are 
engaged  in  the  planning  of  highways  and  systems  of  high- 
ways, both  rural  and  urban,  and  in  their  construction  and 
maintenance,  whether  the  work  be  that  of  administration, 
design,  supervision,  construction  or  the  supply  of  the  ma- 
terials and  plant  employed  in  construction  and  repairs.  Be- 
lieving that  administrative  officers  may  have  been  too  much 
disposed  to  consider  their  own  problems  as  the  most  im- 
portant, that  engineers  may  have  been  inclined  to  under- 
estimate the  importance  of  the  parts  played  by  the 
administrators  and  the  contractors,  and  that  the  contractors 
have,  in  turn,  felt  that  both  of  the  others  are  their  natural 
enemies,  and  that  the  normal  relation  between  them  is  ta 
"do"  or  "be  done,"  this  association  has  endeavored  to  bring 
t'^gether  in  relations  of  friendly  equality  all  who  are  en- 
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gaged  in  the  improvement  and  care  of  public  roads.  If 
you  will  look  over  the  program  for  this  convention,  yoa 
will  see  that  problems  in  all  of  these  branches  of  road  work 
are  to  be  presented  and  discussed  by  men  whose  opinions 
are  entitled  to  consideration  and  respect. 

That  the  association  has  in  its  membership  those  who  are 
qualified  to  address  you  upon  these  subjects,  is  indicated 
by  a  circumstance  to  which  your  attention  may  with 
propriety  be  called.  The  Third  International  Road  Con- 
gress is  to  be  held  in  London  in  June  of  next  year.  Upon 
each  one  of  the  questions  to  be  submitted  to  the  Congress, 
papers  may  be  presented  by  one  person  from  each  coun- 
try. On  some  of  the  subjects  two  and  even  three  writers 
are  to  collaborate,  there  having  been  twenty-five  separate 
authors  of  papers  designated  for  this  country.  Of  these 
twenty-five  authors  no  less  than  eighteen  are  members  of 
the  American  Road  Builders'  Association,  while  the  names 
of  eleven  are  found  in  the  list  of  its  officers  and  directors. 
That  members  of  the  association  may  be  presumed  to  pos- 
sess the  technical  knowledge  to  enable  them  to  speak  with 
authority  upon  the  technique  of  road  building  is  further 
indicated  by  the  fact  that  of  its  twenty-four  officers  and 
directors,  fifteen  are  members  or  associate  members  of  the 
American  Society  of  Civil  Engineers.  These  facts  will  jus- 
tify the  statement  already  made  as  to  the  qualifications  of 
members,  of  the  association  to  present  a^d  discuss  the  ques- 
tions virhich  we  are  here  to  consider. 

This  is  not  a  propaganda  organization.  Believing  that 
all  Intelligent  citizens  appreciate  the  great  economic  value  of 
good  highways,  we  do  not  feel  that  it  is  necessary  for  us 
to  devote  our  energies  to  stimulating  good  roads  enthus- 
iasm. We  believe,  however,  that  a  sharp  distinction  should 
be  drawn  between  a  mere  increase  in  the  mileage  of  smooth 
road  surface  and  the  creation  of  a  carefully  thought-out 
system  of  highways,  skillfully  located,  well  constructed, 
intelligently  maintained  and  honestly  financed.  While  the 
interest  of  the  abutting  owner  in  the  character  of  the  street 
or  road  in  front  of  his  property  is  very  keen,  the  interest 
of  the  city  or  town  in  its  highway  system  is  still  greater. 
More  important  still  is  the  infiuence  of  a  convenient  and 
well  maintained  system  of  roads  upon  a  metropolitan  dis- 
trict, a  county  or  a  group  of  contiguous  counties;  while 
exceeding  all  in  importance  is  the  coordination  of  the  high- 
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ways  of  cities,  towns,  counties  and  even  adjoining  states, 
so  that  every  community  and  every  interest  shall  feel  the 
quickening  influence  of  a  great  improvement,  well  planned 
and  thoroughly  executed — an  influence  which  will  extend 
to  and  powerfully  affect  the  national  life  and  spirit. 

A  convenient  and  orderly  street  system  for  a  city  can- 
not be  developed  if  the  whim  or  selflsh  interest  of  each  of 
the  abutting  owners  is  to  control  the  position  of  the  street 
or  the  character  of  the  pavement.  A  rational  and  economi- 
cal system  of  state  roads  cannot  be  created  if  political  or 
geographical  considerations  are  to  control  the  location  of 
the  roads  and  the  order  of  their  improvement.  Intelligent 
and  patient  preliminary  study  is  required  in  both  cases  if 
the  best  results  are  to  be  realized  by  the  city  or  the  state. 
Such  scientific  treatment  of  the  problem  of  the  planning 
of  a  highway  system  is  one  of  the  things  for  which  this 
association  stands. 

A  general  plan  for  a  highway  system  having  been  formu- 
lated, the  next  step  is  the  determination  of  the  character 
of  the  improvement  to  be  adopted  for  each  street  or  road. 
The  character  of  the  soil,  the  gradients,  the  amount  and 
kind  of  traffic  to  be  provided  for,  the  suitability  of  local 
material  and  the  amount  of  money  which  is  available  for 
the  improvement,  should  all  receive  careful  consideration. 
Where  traffic  conditions  will  be  severe  and  there  are  suf- 
ficient funds,  the  most  thorough  construction  and  the  most 
durable  surface  should  be  provided,  even  though  the  mate- 
rial must  be  brought  from  distant  sources  of  supply.  If 
there  is  no  first-class  stone  available  for  road  metal,  gravel 
or  a  less  durable  stone  can  be  used  to  build  a  greater  mile- 
a^o  than  would  be  possible  if  expensive  imported  material 
weie  used.  A  bituminous  binder  may  be  necessary  in  many 
caseb  to  prevent  excessive  dust  and  rapid  deterioration 
under  certain  kinds  of  traffic,  but  it  does  not  follow  that 
the  day  of  water  bound  macadam  is  passed.  In  a  state  or 
district  abounding  in  excellent  clay  products,  why  not  use 
them,  as  is  being  so  successfully  done  in  the  state  in  which 
it  is  our  good  fortune  to  hold  this  convention?  In  some  of 
the  prairie  states,  which  are  favored  with  exceptionally  fer- 
tile soil,  there  is  a  great  scarcity  of  stone  suitable  even 
for  foundations,  while  their  clay  products  are  of  very  in- 
ferior quality.  In  such  a  case  it  may  be  possible  to  make, 
even  from  poor  clay,  a  clinker  which  with  river  sand  will 
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make  a  fairly  good  mineral  aggregate  for  a  moderate  foun- 
dation to  support  a  road  surface  made  from  imported  ma- 
terial. 

However  well  the  details  of  construction  may  be  worked 
out,  however  skillfully  the  materials  may  be  selected,  the 
road,  when  built,  cannot  be  left  to  take  care  of  itself.  Plans 
for  its  maintenance  should  be  thought  out  as  carefully  as 
those  for  its  construction.  Such  a  careful  study  of  condi- 
tions and  adaptation  of  resources  to  the  desired  results, 
both  for  construction  and  maintenance,  are  what  this  as- 
oociatio.1  stands  for. 

Not  only  should  every  detail  of  the  work  be  intelligently 
planned,  but  it  should  be  skillfully  and  honestly  carried 
out.  The  city  or  the  state  should  get  value  for  all  money 
expended.  It  should  not  get  more  than  it  pays  for.  The 
contractor  is  entitled  to  and  should  receive  as  much  con- 
sideration as  the  engineer  or  the  superintendent.  If  the 
work  be  well  or  ill  done,  all  must  share  the  credit  or  the 
blame,  as  the  case  ma;,'  be.  In  the  preparation  of  plans  and 
specifications,  and  in  the  determination  of  the  materials 
to  be  used,  the  experienced  road  contractor  is  often  able 
CO  give  valuable  advice.  He  will  usually  do  so  without  the 
expectation  of  special  advantage  to  himself  as  a  bidder, 
and  Che  engineer  should  be  big  enough  and  broad  enough 
ro  avail  nimself  of  such  advice.  Let  us  reason  together  a 
•itrm  more,  and  all  of  us,  including  the  state  or  the  city, 
will  gain  something  by  our  so  doing.  It  is  this  better  un- 
derstanding between  all  road  builders  and  this  spirit  of  co- 
operation that  the  association  stands  for,  and  with  this  end 
in  view  it  has  endeavered  to  place  everyone  on  an  equal 
footing  in  these  conventions. 

Another  feature  of  our  highways  which  has  received  scant 
attention  up  to  the  present  time  is  their  interest  and  at- 
tractiveness. It  may  seem  to  many  of  you  that  this  is  9 
matter  of  very  little  importance  in  comparison  with  the 
utility  and  the  economic  value  of  good  roads.  The  primary 
function  of  the  highway,  it  is  true,  is  to  enable  those  using 
it  to  reach  their  objective  points  as  quickly  and  as  easily 
as  possible;  but  there  is  an  increasingly  large  proportion 
of  those  using  our  roads  who  are  interested  in  something 
besides  "getting  there";  who  are  using  them  chiefly  for 
health  and  recreation.  A  long  stretch  of  straight  road  may 
enable  one  to  reach  the  other  end  quickly  and  easily,  but 
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it  adds  little  interest  to  the  Journey,  while  it  tempts  to 
excessive  speed,  involving  danger  to  the  traveler  and  damage 
to  the  road  surface.  A  slight  detour  might  have  given  a 
broad  outlook  or  a  picturesque  vista,  adding  greatly  to  the 
enjoyment  of  the  pleasure  rider  and  even  arousing  the  in- 
terest of  the  more  stolid  driver  of  a  heavy  load. 

The  road  once  built,  a  little  care  bestowed  upon  the  road- 
side, in  the  cutting  of  weeds,  the  planting  of  trees,  the 
screening  of  bare  earth  slopes  or  rough  bowlders  by  native 
bushes  and  trailing  vines,  which  need  practically  no  care, 
will  make  our  highways  a  delight  as  well  as  a  convenience 
to  those  using  them.  This  is  a  detail  which  is  well  worthy 
the  attention  of  this  association  and  those  responsible  for 
the  planning,  building  and  care  of  our  public  roads. 

While  this  association  and  those  who  are  actually  en- 
gaged in  building  and  caring  for  our  roads  do  not  greatly 
concern  themselves  with  campaigns  to  arouse  interest  in 
improved  highways  and  legislation  designed  to  secure  them, 
we  must  have  a  keen  interest  in  the  manner  in  which  they 
are  to  be  paid  for.  We  are  convinced  that  good  roads  are 
worth  almost  any  price,  provided  they  are  intelligently 
planned,  conscientiously  built  and  honestly  financed.  We 
cannot,  however,  regard  with  indifference  the  adoption  of 
a  financial  polic}  in  connection  with  road  Improvement, 
which,  when  its  folly  is  realized,  will  give  the  cause  a  seri- 
ous setback.  The  sums  required  to  create  and  maintain  a 
good  highway  system  are  so  great  that  the  first  cost  must 
be  distributed  over  a  number  of  years.  In-  the  case  of  any 
Improvement  which  may  be  expected  to  last  for  several 
generations,  it  is  but  fair  that  those  who  are  to  enjoy  the 
benefit  should  share  the  burden.  If  the  improvement  will 
not  last  for  more  than  a  decade,  it  is  obviously 
unfair  for  us  to  buy  it  and  enjoy  it  during  its 
brief  life  and  incur  a  debt  which  the  next  gen- 
eration must  pay.  It  is  a  practice  all  too  common  for  our 
cities  and  states  to  pay  for  their  pavements  and  roads  from 
the  proceeds  of  long  term  bonds  covering  a  period  several 
times  as  long  as  the  prouable  or  possible  life  of  the  street 
or  road  surface.  The  recklessness  with  which  such  obli- 
gations are  incurred  is  alarming,  and  unless  checked  will 
surely  lead  to  disaster.  Where  roads  are  newly  construct- 
ed or  where  old  roads  are  to  be  widened,  grades  Improved 
and  culverts  built,  this  part  of  the  work  will  be  permanent, 
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and  it  is  entirely  proper  that  its  cost  should  be  distributed 
over  a  long  term  of  years,  but  the  road  surface  is  temporary 
and  may  last  five,  ten,  fifteen,  and,  in  the  case  of  well  laid 
city  pavements,  twenty  years  or  even  more.  It  is  not  un- 
common for  states  to  issue  50-year  bonds  to  pay  for  road 
Improvement,  and  to  expend  from  $12,000  to  $20,000  a 
mile  on  country  roads,  the  greater  part  of  it  on  surface 
construction.  If  these  bonds  pay  4  per  cent,  interest,  there 
will  have  been  expended  for  interest  and  amortization  by 
the  time  the  roads  are  fully  paid  for,  two  and  a  half  times 
the  cost  of  their  construction.  A  simple  computation  will 
show  that  this  is  equivalent  to  about  $47  an  acre  on  all 
of  the  land  extending  back  half  a  mile  on  each  side  of 
the  highway  in  the  case  of  a  road  costing  $12,000  a  mile, 
and  about  $80  an  acre  in  the  case  of  a  road  costing  $20,000 
a  mile.  How  much  of  the  farm  land  in  the  average  state 
has  a  greater  value  than  this?  But  what  about  the  road 
surface  when  it  is  finally  paid  for?  It  will  have  disap- 
peared years  before,  or  it  will  have  been  replaced  three, 
four  or  five  times,  possibly  each  time  with  money  borrowed 
for  a  long  period,  to  say  nothing  of  the  amount  expended 
in  ordinary  repairs.  Or  else — and  this  is  an  alternative 
which  it  is  most  unpleasant  to  consider — ^the  next  genera- 
tions) indignant  at  the  burden  which  we  have 
placed  upon  them,  will  conclude  that  "the  game 
is  not  worth  the  candle,"  will  allow  their  roads 
to  wear  out  without  replacing  them,  and  will  relapse  into 
the  condition  from  which  we  are  just  emerging. 

Do  not  misunderstand  me.  I  would  not  question  the 
wisdom  or  even  the  necessity  of  highway  improvement  on 
the  most  extensive  scale.  There  may  be  those  who  think 
that  they  cannot  afford  good  roads  if  they  have  to  pay 
cash  for  them,  that  is,  if  their  cost  must  be  entirely  met 
within  the  time  measured  by  the  life  of  the  road.  They  can 
afford  them.  There  is  nothing  for  which  the  public  is 
called  upon  to  pay  in  taxes  which  will  give  them  a  better 
return  for  their  money,  provided  always  that  the  roads 
an  intelligently  located,  and  that  the  type  of  construction 
is  adapted  to  the  topography,  to  climatic  conditions  and 
to  the  character  of  the  traffic.  To  spend  $20,000  a  mile 
where  $5,000  will  answer  the  purpose,  is  folly;  to  select 
for  improvement  roads  which  will  be  of  special  advantage 
to  a  few  prominent  political  leaders  but  of  little  general 
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b  nefit,  is  a  breach  of  trust;  to  pay  for  tbem  with  money 
borrowed  for  a  t^m  of  years  far  greater  than  the  life  of 
the  roads,  may  appear  easy,  but  it  will  prove  to  be  very 
costly  in  the  end.  I  believe  I  may  speak  for  this  association 
in  saying  that  it  is  emphatically  opposed  to  such  policies, 
and  that  it  questions  the  good  judgment  and  business  sense 
of  those  who  favor  them. 

In  conclusion,  we  do  not  advocate  the  improvement  of 
our  highways  simply  because  we  believe  such  a  policy  to 
be  popular,  but  because  we  are  convinced  that  there  is  no 
one  thing  which  will  more  effectually  promote  the  comfort, 
happiness  and  prosperity  of  the  American  people,  pro- 
vided the  work  is  intelligently  planned,  well  done  and 
honestly  financed.  Realizing  that  the  expenditures  for 
this  purpose  will  necessarily  be  enormous,  our  aim  is  to 
do  what  we  can  to  improve  the  character  of  the  work  to 
be  done  and  to  encourage  a  wise  use  of  the  funds  provided 
for  the  purpose. 


PRESIDENT  LEWIS:  We  are  to  consider  this  after- 
noon what  is  naturally  the  first  great  problem  in  high- 
way administration  and  improvement:  "The  Organization 
of  a  Highway  Department."  It  has  been  divided  into 
three  sub-topics:  The  organization  for  the  state,  for  the 
large  city,  and  for  the  county  and  town.  The  organization 
for  the  state  will  be  presented  to  you  by  Maj.  W.  W. 
Crosby,  Consulting  Engineer  to  the  Maryland  State  Roads 
Commission.  Although  you  all  know  Maj.  Crosby,  I  will 
go  through  the  formality  of  introducing  him. 


ORGANIZATION  OF  A  STATE  HIGHWAY  DEPARTMENT 

BY  MAJ.  W.  W:  CROSBY 

Chief  EnSineer,  Maryland  Geological  Surrey 

In  listening  to  the  President's  address,  I  was  struck  with 
a  reference  to  what  nowadays  is  considered  as  one  of  the 
most  important  features  of  engineering,  and  that  is  the 
question  of  efficiency.  The  attention  of  the  tax  paying  pub- 
lic has  been  directed  to  the  importance  of  that  side  of  the 
question,  and  they  in  turn  are  beginning  to  demand  more 
and  more  as  time  goes  by  that  the  moneys  which  they  con- 
tribute for  public  improvement  shall  be  made  to  go  further 
and  further.  They  have  that  right,  and  their  demands 
should  be  gratified  just  as  far  as  is  possible  for  officials  to 
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do  so.  Now,  in  the  Interest  of  efficiency  it  seems  to  me 
tliat  we  must  first  start  right.  We  can't  have  an  efficient 
machine — we  can't  obtain  results  efficiently — unless  we 
have  a  machine  in  which  there  is  as  little  lost  motion  as 
possible,  a  machine  in  which  there  are  no  superfluous  parts, 
and  for  which  too  much  care  and  too  much  lubrication  are 
not  required.  In  this  matter  of  state  highway  work,  espe- 
cially, the  question  of  the  organization  of  the  state  highway 
department  is  one  of  the  greatest  importance,  and  it  neces- 
sarily comes  at  the  very  beginning. 

The  essentials  for  a  successful  state  highway  department 
may  be  said  to  be: 

1.  An  established  demand  for  it. 

2.  A  proper  organization  of  it 

3.  Suffici^t  funds  for  Us  work. 

4.  A  well  defined  policy. 

5.  An  honest,  tactful,  capable  head. 

6.  Suitable  locations  for  its  headquarters  and  branches, 
proper  equipment,  and  loyal  and  skilled  employees. 

7.  Perfection  in  designs  for  its  work  and  efficient  exe- 
cution of  such  designs. 

S.  A  comprehensive  system  of  accounting  from  which 
intelligible  public  reports  are  regularly  made. 

The  title  of  this  paper,  and,  as  I  understand,  its  purpose, 
confine  the  speaker  to  the  second  essential  except  as  ref- 
erence may  seem  necessary  to  one  or  more  of  the  others,  and 
such  will  be  his  effort. 

From  the  speaker's  experience,  he  believes  that  the  sub- 
ject of  the  organization  of  a  state  highway  department 
should  be  viewed  from  two  points.  First,  from  the  point 
of  establishing  such  a  department  as  will  most  likely  suc- 
ceed in  acquiring  for  itself  and  for  the  movement  for  better 
roads  sufficient  stability  to  endure,  and,  second,  from  the 
point  of  view,  after  such  a  stage  has  been  reached  and 
public  support  both  moral  and  financial  assured,  of  then 
increasing  its  efficiency. 

Now  for  the  stable  upbuilding  of  a  state  highway  de- 
partment, the  speaker  believes  a  state  commission  of  three 
is  best.  Five  are  ordinarily  unnecessary  and  less  likely  to 
form  a  facile  and  mobile  unit.  They  are  likely  to  separate 
into  five  units  and  not  to  amalgamate  into  one  uniform 
and  homogeneous  body,  and  this  lack  of  unity  will  surely 
produce  rivalries  and  schisms. 

If 
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One  commissioner,  on  the  other  hand,  is  ordinarily  weak 
in  a  number  of  points.  The  selection  of  one  man  with  the 
necessary  tact,  honesty,  and  executive  ability,  and,  at  the 
same  time,  possessed  of  either  the  proper  engineering  skill 
or  the  recognition  of  his  lack  of  it  and  with  the  breadth 
to  acknowledge  such  lack  by  the  employment  of  a  skilled 
engineer  assistant,  is  a  most  difficult  task  to  set  any  ap- 
pointing power.  Further,  with  "but  one  neck  to  be 
lopped,''  a  single-headed  commission  is  far  more  suscepti- 
ble to  the  temptations  of  politics  and  to  the  attacks  of 
enemies.  The  demands  of  questions  of  policy,  of  lavsr,  of 
administration,  of  execution,  and  of  engineering  are  too 
great  and  diverse  to  be  satisfactorily  and  permanently  met 
by  more  than  one  man  in  a  thousand  and  the  chances  for 
the  appointment  of  that  man  in  any  case  are^robably  not 
one  in  one  hundred  when  the  va'rious  Influences  concerning 
such  appointments,  the  salary  likely  to  be  offered,  and  all 
the  other  factors  are  considered.  With  a  commission  of 
three,  properly  selecting  and  protecting  its  engineer,  the 
latter  can  do  the  public,  his  board,  his  subordinates  and 
himself,  much  more  nearly  actual  justice  than  if  he  is 
obliged  to  act  as  both  commissioner  and  engineer. 

Under  any  commission  there  should  be  employed  a 
trained  and  competent  chief  engineer.  Probably  the  com- 
mission will  also  need  to  employ  a  secretary  and  certain 
bookkeepers,  clerks  and  stenographers  reporting  to  and 
under  the  authority  of  the  secretary.  Legal  counsel  may 
be  generally  advisable  and  should  report  directly  to  the 
beard  or  its  chairman.  A  right  of  way  agent  may  be 
necessary  and  he  may  report  to  the  counsel  or  to  the  sec- 
retary, as  deemed  advisable.  The  chief  engineer  should 
be  the  chief  executive  officer  of  the  board,  and  he  should  be 
given  all  the  authority  necessary  to  make  this  fact  fully 
and  finally  realized.  As  such,  his  responsibility  to  the 
board  would  be  definite  and  the  board  should  do  nothing 
to  muddy  the  waters  of  this  situation. 

The  speaker  wishes  to  say  here  that  it  seems  to  him 
that  more  inefficiency,  with  its  waste  of  money  and  unsat- 
isfactory results,  has  come  from  division  or  lack  of  clear- 
ness in  responsibility  than  from  incompetence. 

In  such  a  position  as  above  described,  a  chief  engineer 
can  not  only  afford  to  be  perfectly  open  and  frank  in  ex- 
pressing his  opinions  to  his  board,  but  he  is  encouraged  to 
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do  80  to  the  extremes  of  his  ability.  The  board  may  then 
act  more  intelligently.  In  cases,  where  in  its  opinion  the 
other  considerations  outweigh  the  engineering  ones  and 
the  decision  seems  to  be  against  the  recommendations  of 
the  chief  engineer,  the  latter  feels  his  relief  from  the  re- 
sponsibility, and  his  efforts  to  properly  carry  out  the  de- 
cision of  the  board  should,  and  probably  will,  be  more 
earnest  and  effective. 

Under  the  chief  engineer  should  be  two  assistant  engi- 
neers selected  by  him — as,  it  might  be  said  here  once  and 
for  all,  should  all  the  employees  of  the  engineering  depart- 
ment. One  should  be  in  charge  of  the  construction,  the 
other  of  the  surveying  and  planning.  But  the  plans  should 
always  go  up  to  the  chief  engineer  through  the  assistant  in 
charge  of  construction.  The  benefit  of  criticisms  from  the 
workers  in  the  field  will  then  be  had  before  it  Is  too  late 
to  make  changes  without  complications  or  serious  expense 
and  many  of  the  routine  difficulties  of  execution  will  thus 
be  avoided. 

As  soon  as  the  completed  construction  has  reached  an 
aggregate  to  Justify  it,  the  establishment  of  a  maintenance 
division  and  the  selection  of  an  assistant  engineer  for  its 
head  should  be  had.  Preferably  this  important  step  shouia 
be  taken  before  it  is  clearly  justified,  rather  than  after. 

The  vast  importance  of  proper  maintenance  of  roads  is 
beginning  at  last  to  be  recognized  by  the  states.  One,  at 
least,  of  the  reasons  for  the  better  maintenance  of  Eu- 
ropean roads  is  unquestionably  the  absence,  to  a  great  ex- 
tent, from  the  minds  of  those  in  authority  over  the  roads 
there,  of  construction  problems  and  consequently  the  con- 
centration there  possible  on  the  minute,  tedious,  and  recur- 
rent details  of  maintenance.  The  proper  solution  of  con- 
struction problems  is  not  only  of  interest  to  almost  all,  but 
is  also  generally  accompanied  by  early  and  shining  re- 
wards. That  of  the  maintenance  problem  seldom,  if  ever, 
is  quick  or  spectacular.  Naturally  construction  problems 
attract,  while  those  of  maintenance  seem  drudgery.  Long, 
persistent  eCTort  in  little  ordinary  matters  is  demanded  of 
the  maintenance  division.  No  greater  mistake  can,  in  the 
speaker's  opinion,  be  made  than  to  expect  the  maintenance 
to  be  satisfactory  where  the  engineer  in  charge  of  con- 
struction is  required  to  look  after  it  also.     This  holds  good 
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surely  above  the  point  when  the  maintenance  expenditures 
are  up  to  10  per  cent,  of  its  construction  expenditures  an- 
nually. 

Under  the  assistant  engineers  (and  perhaps  more  espe- 
cially under  those  in  charge  of  construction  and  of  mainte- 
nance), division  engineers,  resident  engineers  and  inspec- 
tors will  be  arranged  and  needed  according  to  the  terri- 
tory to  be  covered  and  the  amount  of  work  going  on. 
Probably  also,  facilities  for  testing  materials  will  have  to 
be  provided  and  the  man  in  charge  of  such  should  report 
to  the  head  of  the  construction  or  maintenance  division 
according  to  the  amount  of  work  being  done  for  each  by 
him;  or,  he  may  report  to  both  under  some  circumstances. 

Under  the  assistant  in  charge  of  the  surveying  and  plan- 
ning will  be  needed  one  or  more  survey  parties,  draftsmen 
calculator^,  etc.,  the  number  of  each  denendinfi:  on  circum- 
stances, as  may  readily  be  seen. 

If  the  amount  of  work  to  be  done  annuallv  in  large, 
scattered  and  complex,  the  chief  engineer  will  also  need 
clerical  assistance  in  the  shape  of  a  chief  clerk  or  secre- 
tary, possibly  a  purchasing  agent  for  materials  for  force 
account  work,  clerks  and  stenographers.  The  purchasing 
agent  may  report  to  the  assistant  in  charge  of  construc- 
tion or  to  the  chief  engineer  directly,  as  deemed  best.  The 
chief  clerk  should  report  to  the  chief  engineer  directly  and 
the  clerks  and  stenographers  to  the  chief  clerk. 

The  responsibility  for  the  entire  engineering  department 
resting  clearly  on  the  chief  engineer,  should  be  delegated 
by  him  only  as  may  be  warranted  by  the  exigencies  of  the 
situation,  and  when  so  delegated,  it  should  be  done  so 
clearly  and  definitely  that  there  can  be  no  doubt  nor  failure 
in  the  mind  of  anyone  having  business  with  the  organiza- 
tion in  understanding  just  what  authority  the  subordinates 
have,  at  least  so  far  as  it  concerns  their  business.  There 
should  be  left  no  opportunity  for  a  contractor  to  say  that 
certain  work  or  materials  should  be  paid  for  in  full  "be- 
cause the  inspector  or  resident  engineer  saw  it  go  in,"  nor 
should  a  contractor  be  able  to  say  he  was  referred  from 
one  party  to  another  for  a  decision  on  a  point  and,  unable 
to  get  anything  definite,  he  "had  to  do  the  best  he  could." 

The  delegation  of  authority,  especially  in  a  newly  or- 
canized  state  highway  department,  must  be  made  conser- 
Ativtly.    The  commission   and  its  chief  engineer   may  be 
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new  to  the  work  or  to  the  situation,  even  if  the  engineer 
has  been  trained  in  similar  work  elsewhere.  Naturally 
the  public  will  look  to  them  personally  for  decisions  and 
for  locating  responsibility,  and  at  first  surely  demand  their 
personal,  physical  i^resence  in  many  cases.  The  customary 
requirement  for  the  employment  as  far  as  possible  of  local, 
men  for  the  subordinate  positions,  at  least,  will  render  it 
advisable  for  the  chief  engineer  to  take  on  many  bright 
and  otherwise  admirable  young  men  except  that  they  may 
be  deficient  in  experience  with  modern  highway  work. 

The  rapid  progress  in  the  underlying  science  and  the 
art  of  such  work,  makes  it  difficult  for  many  beside  the 
chief  engineer  to  keep  up-to-date  in  it,  and,  therefore,  ne- 
cessary for  him  to  retain,  until  his  subordinates  become 
fully  trained  as  regards  the  fundamentals  of  their  work  at 
least,  sufficient  authority,  in  perhaps  a  slight  excess,  for 
the  best  results.  Further,  the  speaker  has  found  that  far 
less  difficulties  with  contractors  over  points  arising  in  con- 
nection with  their  work  under  the  specifications  become 
serious  when  considered  and  decided  by  the  chief  engineer 
in  person  than  in  cases  where  such  decisions  are  left  to 
younger  and  more  inexperienced  men.  In  fact  many  of 
these  points  are  never  raised  when  contractors  know  thnt- 
the  chief  engineer  himself  will  decide  them  and  can  be 
counted  on  to  abide  fairly  by  the  specifications.  Of  course, 
unless  the  commission  leaves  the  decisions  provided  by  the 
contracts  to  be  made  by  the  chief  engineer  in  the  hands  of 
the  latter,  and  supports  him  in  such,  those  contractors  or 
others  anxious  to  have  their  claims  arbitrated  by  inexperi- 
enced or  prejudiced  parties  may  create,  by  appealing  to 
the  commission  for  decisions,  an  even  worse  situation  than 
that  in  which  the  authority  of  the  chief  engineer's  subordi- 
nates is  not  clearly  defined  or  too  much  delegation  of  au- 
thority has  been  made  to  them.  But  relief  from  such  a  sit- 
uation is  from  outside  the  remedies  of  organization. 

From  the  foregoing  may  be  had  an  explanation  of  the 
speaker's  inclination  toward  the  employment  in  new  or- 
ganizations of  inspectors  rather  than  resident  engineers  on 
the  jobs  to  be  done  under  him  as  well  as  for  the  retention 
in  his  own  hands,  while  chief  engineer,  of  perhaps  more  of 
his  authority,  as  such,  than  in  the  similar  work  of  many 
other  organizations. 

AV.BT  the  final  establishment  of  a  definite  policy  towards 
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its  roads  on  the  part  of  a  state;  after  the  proper  provision 
of  funds  for  the  carrying  out  of  this  policy  for  at  least  a 
reasonably  appreciable  time;  after  the  public  has  become 
accustomed  to  and  a  decent  majority  has  settled  down  to 
the  support  of  such  a  policy,  and  after  the  employees  In  the 
organization,  who  are  likely  to  perhaps  need  authority, 
have  become  properly  grounded  and  trained  to  support  sat- 
isfactorily certain  responsibility,  then  a  change  or  develop- 
ment of  the  organization  above  outlined  may  be,  and  gen- 
erally, is  desirable  for  the  sake  of  greater  efficiency  In  the 
results  from  expenditures. 

We  may,  therefore,  now  look  at  the  matter  of  the  or- 
ganization of  a  state  highway  department  from  the  second 
point  suggested  at  the  outset. 

Efficiency  should,  of  course,  be  kept  In  mind  as  desirable 
in  the  earlier  consideration,  but  there  as  may  have  been 
hinted  at  least,  it  was  not  the  only  object,  and  consequently 
in  the  earlier  days  of  the  work,  the  efficiency  from  a  purely 
financial  standpoint  may  have  been  obliged  to  retire  at 
times  in  favor  of  what  seemed  to  be  for  the  ultimate  pub« 
lie  good. 

Now  considering  efficiency  alone,  the  speaker  believes 
that: 

The  Commission  of  three  may  well  give  way  to  that  of 
one,  or  even  in  the  latter  case  that  a  competent  Individual 
may  satisfactorily  fill  such  a  position  as  engineer-commis- 
sioner, and  the  position  of  chief  engineer,  as  well  as  the 
board  of  commissioners,  be  avoided.  That  the  position  of 
assistant  engineer  in  charge  of  surveying  and  planning  may, 
perhaps,  with  the  central  department  for  his  work,  be 
abolished  and  the  work  better  done  under  the  division  en* 
grineers  assigned  to  sections  of  the  state.  This,  however, 
depends  entirely  upon  local  conditions  and  no  general  rule 
can  be  here  laid  down  concerning  the  point.  That  It  is 
possible  to  say  the  same  concerning  the  assistant  engineere 
respectively  in  charge  of  construction  and  of  maintenance, 
as  said  Immediately  above;  but  in  such  a  case,  the  neces- 
sity for  avoiding  any  serious  distraction  from  maintenance 
problems  by  those  of  construction,  should  be  clearly  and 
constantly  kept  in  mind.  That  the  delegation  of  more  and 
more  of  the  authority  of  the  chief  engineer  may  be  ad- 
visable as  the  training  of  the  subordinates  proceeds  and 
the  reliance  on  them  is  warranted. 
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With  these  steps  taken  at  the  proper  time,  the  expense 
for  overhead  charges  should  be  reduced  without  deprecia- 
tion in  the  value  of  the  physical  results  and  thus  the  effi- 
ciency of  the  organization  Increased.  Inappropriately 
taken,  they  will  quickly  produce  the  opposite  results  on  a 
large  scale.  The  difference  between  a  proper  organiza- 
tion and  an  improper  one  may  be  only  live  per  cent,  of  the 
total  expenditures  in  the  work  and  this  difference  can  be 
readily  offset  many  times  by  the  difference  in  the  quality  of 
the  physical  results,  the  expenditures  for  which  will  prob' 
ably  amount  to  nearly  90  per  cent,  of  the  total  expendi- 
tures. 

The  necessity  for  the  proper  organization  of  a  state  high- 
way department  should  be  recognized  by  all,  but  unfortu- 
nately  the  instances  of  such  recognition,  or  at  least  the  evi- 
dence by  results  of  it,  seem  to  be  in  the  minority. 

The  speaker  hopes  that  the  discussion  here  of  the  mat- 
ter, which  discussion  he  has  attempted  to  stimulate  by  a 
brief  outline  of  some  of  his  views,  may  be  fruitful  in  good 
results. 


PRESIDENT  LEWIS:  The  next  topic  under  this  general 
subject  is:  "The  Organization  of  a  Highway  Department 
for  a  Large  City."  This  paper  is  to  be  presented  by  Mr. 
William  H.  Connell,  Chief  of  the  Bureau  of  Highways 
and  Street  Cleaning  of  the  City  of  Philadelphia.  I  take 
great  pleasure  in  introducing  Mr.  Connell. 


THE  ORGANIZATION  OF  A  HIGHWAY    DEPARTMENT 

FOR  A  LARGE  CITY 

BY  WM.  H.  CONNELL 

Chief,  Bureau  of  Highways  and  Street  Cleaning,  Philadelphia,  Pa. 

The  most  important  and  most  neglected  branch  of  the 
municipal  governments  today,  is  the  division  of  highways. 
This  is  probably  due  to  the  fact  that  only  within  the  past 
few  years  has  the  public  taken  an  active  interest  in  the 
condition  of  the  streets.  Wide  avenues,  good  pavements 
and  clean  streets  are  not  only  appreciated  but  demanded 
by  the  public  today,  which  accounts  for  the  significant  fact 
that  every  live  municipality  is  struggling  to  develop  a  high- 
way organization  that  will  enable  It  to  meet  the  demands 
of  the  public. 
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The  time  has  arrived  when  municipalities  must  develop 
highway  organizations  commensurate  with  the  present  day 
requirements  of  this  all-important  branch  of  municipal  gov- 
ernment. It  is  needless  to  say  that  the  development  ot 
up-to-date  municipal  highway  organizations,  like  the  good 
roads  movement,  is  in  its  infancy,  but  the  two  go  hand  in 
hand  and  have  come  to  stay,  and  if  any  governing  body 
wishes  to  be  popular  with  the  public,  it  will  be  well  for 
it  to  look  to  its  highways.  The  highways  represent  the 
most  conspicuous  show  case  of  the  municipal  government — 
thus  the  importance  of  paying  particular  attention  to  the 
goods  placed  there.  It  pays  and  pays  well  for  business 
establishments  to  design  attractive  show  cases,  place  their 
best  goods  in  the  window,  and  maintain  a  clean  and  at- 
tractive display;  and  so  it  would  pay  municipalities  well 
to  design  attractive  highways,  lay  good  pavements,  and 
maintain  clean  and  attractive  streets.  It  must  be  remem- 
bered, however,  that  this  cannot  be  done  by  wishing.  But 
unfortunately  a  half-hearted  policy  has  been  the  one  most 
in  evidence  in  many  municipalities  to  satisfy  the  popular 
demand  for  attractive  highways  and  good  pavements.  The 
solution  of  the  problem  is  an  up-to-date  municipal  highway 
organization,  made  up  of  the  right  kind  of  personnel 
working  as  a  unit. 

No  matter  how  large  or  how  small  the  municipality  may 
be,  the  underlying  principles  constituting  the  foundation 
of  the  highway  organization  are  the  same.  If  a  lawyer  or 
business  man  were  going  to  build  a  house,  he  would  em- 
ploy an  architect,  tell  him  how  much  money  he  had  to 
spend,  give  him  an  idea  of  the  size  of  the  house  wanted,, 
and  leave  the  rest  to  him.  He  would  also  select  an  archi- 
tect with  experience  in  the  design  of  the  type  of  structure 
he  wanted.  The  same  procedure  should  be  followed  in 
organizing  a  municipal  highway  division,  and  it  is  a  very 
simple  one  to  follow.  Select  an  engineer  whose  experience 
has  been  gained  in  highway  organization  work;  tell  him 
about  how  much  money  he  will  have  to  spend;  give  him 
an  idea  of  the  mileage  and  area  of  streets  and  the  scope 
of  the  work  coming  under  his  Jurisdiction;  and  he  will 
build  up  a  successful  organization — provided  he  follows  the 
same  principles  the  architect  must  to  design  a  substantial 
house,  namely,  select  the  materials  best  suited  to  supper' 
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the  structure.  The  highway  organization,  like  the  hoiu^ 
to  be  substantial  must  be  composed  of  men  capable  of  up- 
holding and  controlling  the  respective  divisions  of  the  or- 
ganization coming  under  their  control.  If  this  procedure 
is  followed,  the  organization  will  be  permanent  and  will 
stand,  unless  seriously  interfered  with,  even  in  the  absence 
of  the  engine'^r  who  built  up  the  organization,  member  by 
member.  When  an  organization  is  perfected,  it  is  in  the 
same  category  with  the  completed  house,  simply  requiring 
maintenance  to  hold  its  own.  But  if  it  is  to  be  kept  up- 
to-date,  it  will  require  changes  and  improvements  com- 
mensurate with  the  demands  of  the  time,  and  increased 
population — ^the  house  as  well  as  the  highway  organiza- 
tion. 

The  outline  of  the  underlying  principles  governing  the 
procedure  to  be  followed  in  forming  a  municipal  highway 
organization  makes  it  very  evident  that  at  most  it  is  not 
a  difficult  task  to  start  right,  but  right  here  municipalities 
only  too  often  have  failed.  The  lawyers  and  business  men 
placed  at  the  head  of  the  public  works  departments  have 
not  followed  the  procedure  they  would  in  building  a  house 
or  doing  something  else  that  would  require  a  like  amount 
of  intelligence  in  the  selection  of  the  tools  to  work  with. 
They  have  either  attempted  to  build  up  the  organization 
themselves,  or  have  selected  engineers  whose  principal  qual- 
ifications have  been  that  they  were  specialists  in  reinforced 
concrete,  waterworks,  sewer  works,  etc.,  or  in  short  any- 
thing but  highways.  And  what  has  been  the  consequence? 
These  men  spend  three  or  four  years  or  more  groping  in 
the  dark,  studying  the  rudiments  of  the  requirements  of  a 
highway  organization,  and  by  the  time  they  are  Just  begin- 
ning to  find  themselves,  and  appreciate  that  highway 
engineering  is  a  special  branch  of  the  engineering  profes- 
sion, the  public  has  become  impatient,  and  justly  so. 

This  we  all  know  has  occurred  only  too  often  with  well- 
intentioned  administrations.  Suoh  control  of  the  highway 
situation  retards  the  advance  of  modern  hlghwfiy  organi- 
zation and  engineering  just  as  much  as  the  old-time  po- 
litical administration  of  the  highway  bureau,  and  the  rea- 
son is  that  the  public  expects  something  from  the  well- 
ntentioned  administration  and  doesn't  get  it,  while  in  the 
atter  Instance  they  did  not  expect  much  and  usually  were 
lot  disappointed. 
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A  proper  start  usually  results  in  a  good  finish,  but  not 
without  a  hard  fight,  and  even  though  the  right  engineer 
be  selected  to  head  a  highway  organization,  his  path  is  not 
strewn  with  roses.  There  is  so  much  that  is  wrong  and  so 
little  that  is  right  in  many  of  our  municipal  highway  or- 
ganizations, that  the  opportunity  for  constructive  work  is 
almost  unlimited,  aside  from  the  efforts  required  even  to 
keep  abreast  of  the  times  with  the  construction  work,  and 
above  water  with  the  maintenance. 

Assuming  that  a  highway  organization  has  reached  the 
stage  of  development  where  its  personnel  is  qualified  to 
handle  the  work,  the  next  and  most  important  step  toward 
efficiency  and  economy  is  to  centralize  the  control  of  streets. 

It  may  appear  rather  odd  to  some,  but  nevertheless  it 
is  a  fact,  that  very  few,  if  any,  highway  organizations  con- 
trol the  streets  coming  under  their  jurisdiction.  The  con- 
trol is  usually  divided  up  between  the  street  railways,  tele- 
phone, telegraph,  electric  light,  gas,  and  other  corporations. 
If  when  these  companies  tear  up  the  streets  they  are  per- 
mitted to  make  their  own  repairs,  there  results  a  confusion 
which  takes  away  from  the  highway  bureaus  the  direct  con- 
trol of  street  repairs.  Such  arrangements  as  are  necessary 
should  be  made  to  place  all  repair  work  directly  under  the 
highway  bureau.  If  the  repair  work  is  done  by  contract, 
the  contract  should  be  with  the  city.  The  highway  bureau 
should  have  sole  authority  to  repair  or  order  repairs,  of 
whatever  nature,  that  are  to  be  made.  This  would  give 
the  bureau  a  direct  control  over  the  contractors,  and  place 
the  responsibility  on  the  bureau  for  the  condition  of  the 
streets  and  do  away  with  the  excuses  we  so  often  hear 
from  city  officials,  that  "The  railway  or  telephone  company 
is  responsible  for  such  and  such  repairs,  and  we  are  doing 
our  best  to  push  along  the  work."  With  this  divided  re- 
sponsibility for  the  condition  of  the  streets  we  can  never 
expect  to  reach  the  highest  point  of  efficiency  In  our  high- 
way organization.  The  parkways  and  main  park  driveways 
should  alflo  be  under  the  control  of  the  highway  bureau 
as  there  should  be  but  one  system  of  highway  construction 
and  maintenance  in  the  municipality. 

The  principle  of  centralization  of  control  is  the  govern- 
ing factor  in  a  municipal  highway  organization,  as  it  is 
also  in  any  other  organization  of  whatever  nature.  No 
business  enterprise  can  compete  with  other  business  enter- 
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prises  and  be  successful,  unless  the  control  of  the  organi- 
zation is  centralized  and  all  the  branches  and  subdivisions 
are  cooperating  and  working  as  a  unit  for  the  success  of 
the  enterprise.  This  can  be  accomplished  in  a  high- 
way organization  only  by  first  assuming  such  control  of 
the  streets  that  the  responsibility  for  all  conditions  that 
may  arise  will  be  placed  unqualifiedly  with  the  highway 
bureau.  Second,  the  subdivisions  should  be  so  organized 
that  they  will  all  be  in  close  touch  with  the  central  office 
and  working  as  a  unit;  there  must  be  no  overlapping  of 
jurisdiction,  and  the  policy  emanating  from  the  main  office 
as  to  methods  of  carrying  on  the  work,  should  permeate 
the  whole  organization.  Each  factor  in  the  organization, 
from  the  common  laborer  up,  should  be  schooled  in  a  sense 
of  his  responsibility  and  know  where  it  begins  and  ends. 
No  man  will  do  his  best  work  unless  he  be  instilled  with 
a  sense  of  his  responsibility.  The  success  of  the  organiza- 
tion at  .large  depends  upon  cooperative  efforts  which  can 
be  brought  about  only  through  the  centralization  of  con- 
trol, and  such  control  cannot  exist  unless  each  Individual 
in  the  organization  is  charged  with  his  responsibility.  If 
more  attention  were  paid  to  the  old  saying,  "Men  will  be 
led,  but  not  driven,"  there  would  be  less  disorganization  in 
municipal  highway  and  other  organizations. 

Another  very  important  step  toward  the  control  of  street 
repairs  is  the  establishing  of  municipal  repair  forces.  The 
city  should  not  be  forced  to  depend  upon  contracts  for 
work  of  this  character  and  indeed,  the  only  way  to  control 
completely  wear  and  tear  repairs  as  well  as  cuts  is  through 
municipal  forces.  Such  repair  forces  naturally  fall  into 
four  divisions:  Asphalt,  stone  block,  wood  block  and  brick, 
and  macadam.  In  a  few  cities  some  success  has  been  ob- 
tained with  city  gangs  in  repairing  wood  block  and  asphalt 
block  streets  but  the  big  problem  does  not  include  either 
of  these.  Properly  organized,  a  municipal  asphalt  plant  is 
a  step  toward  centralization  of  control  over  pavements, 
provided  the  area  of  asphalt  pavements  warrants  a  plant 
for  repair  work.  No  less  important,  however,  are  the  re- 
pair gangs  for  the  granite,  brick  and  macadam  pavements. 

It  is  only  within  the  last  few  years  that  the  engineer 
has  been  finding  out  that  city  labor,  properly  handled.  Is 
far  superior  to  that  obtained  through  contracts.  Ease  in 
administration  requires  a  municipal  force  for  repair  work 
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as  mobility  cannot  be  obtained  through  any  other  than  city 
forces.  In  addition  to  this  fact.  It  might  be  well  to  add 
that  results  obtained  recently  In  various  cities  show  a  sub- 
stantial saving  by  reason  of  the  abandonment  of  contracts 
for  repair  work,  and  the  substitution  of  city  labor. 

Too  much  emphasis  cannot  be  placed  upon  the  Impor- 
tance of  centralizing  the  control  over  the  pavements  right 
In  the  highway  bureau  Itself — and  the  larger  the  munici- 
pality, the  more  Important  it  Is  that  all  street  repairs  be 
made  by  municipal  forces.  In  any  event,  even  though  the 
organization  is  not  equipped  to  handle  the  work,  all  con- 
tracts for  repairs  to  cuts  should  be  made  directly  with  the 
city  and  not  with  the  public  service  corporations.  The 
most  efificient  and  economic  method  of  handling  repairs, 
however,  is  by  municipal  forces. 

After  planning  and  working  out  a  highway  organization 
adequate  for  the  requirements  of  the  municipality,  the  first 
and  most  Important  step  toward  efficiency  and  economy  in 
carrying  out  the  work  is  the  establishment  of  unit  cost 
records,  covering  all  classes  of  work  carried  on  under  the ' 
bureau.  The  basic  principle  of  these  records  Is  simply  to 
bring  out  by  comparison  the  weak  and  strong  points  of 
the  organization,  which  will  act  as  a  guide  in  planning  and 
conducting  the  work  in  an  efficient  and  economical  manner. 
Comparisons  of  different  subdivisions  of  one  function  of 
the  organization  may  be  made  one  with  the  other,  or  com- 
parisons of  like  functions  in  different  organizations,  all  of 
which  tends  to  improve  the  methods  of  carrying  on  the 
work,  impresses  the  men  with  their  responsibility  and  at 
the  same  time  arouses  the  sense  of  pride  they  should  have 
in  their  work.  Unit  cost  records  are  simply  a  modern  sys- 
tem of  records  designed  to  raise  the  standard  of  efficiency 
and  economy  in  conducting  work.  All  maintenance  work 
should  be  initiated  through  job  orders  issued  from  the 
main  office,  with  the  exception  of  emergency  repairs,  which 
work  should  be  controlled  through  a  job  order  Issued  by 
the  superintendent  or  engineer  In  charge,  a  carbon  copy 
of  which  should  be  transmitted  to  the  main  office.  The 
foreman  should  be  supplied  with  a  force  account  and  dally 
report  sheets,  through  which  labor  hours,  foreman's  time, 
team  time,  and  material  used  could  be  charged  under  their 
respective  job  order  numbers  and  each  day  transmitted  to  the 
main  office  where  the  unit  cost  records  would  be  compiled. 
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The  accompanying  chart  Illustrates  a  proposed  organiza- 
tion of  a  bureau  of  highways  which  embraces  construction 
and  maintenance  of  highways,  street  cleaning,  collection  of 
garbage,  maintenance  of  bridges  and  maintenance  of  sew- 
ers in  a  municipality,  with  a  population  of  about  1,600,000, 
and  1,500  miles  of  streets  and  roads  to  care  for,  of  which 
1,000  miles  are  paved  with  first-olass  pavements,  300  miles 
with  water  bound  and  bituminous  macadam  and  200  miles 
of  dirt  roads.  It  is  assumed,  of  course,  that  all  street  re- 
pair work  and  bridge  and  sewer  maintenance,  as  far  as  is 
practicable,  will  be  done  by  municipal  labor,  and  all  orig- 
inal construction  and  repavlng  by  contract. 

The  organization,  it  wUl  be  observed,  is  divided  into  five 
main  divisions,  which  in  turn  are  subdivided  in  accord- 
ance with  the  requirements  of  the  functions  of  the  re- 
spective divisions.  A  chief  clerk  is  in  charge  of  the  clerical 
force,  which  embraces  auditing  and  accounting,  permits 
and  license  division,  stenographers  and  clerks  purchasing 
supplies,  etc.  The  maintenance  of  bridges  and  sewers  is 
under  the  direction  of  an  assistant  engineer,  and  is  sub- 
divided into  two  divisions,  maintenance  of  bridges  and 
maintenance  of  sewers.  All  minor  repairs  to  bridges  and 
sewers  are  made  by  municipal  labor,  more  extensive  repairs 
by  contract.  Sewer  cleaning,  of  course,  is  done  by  munici- 
pal labor. 

The  supervision  of  all  regulating  and  grading  of  streets, 
construction  and  maintenance  of  pavements  and  street 
cleaning  is  divided  into  two  main  divisions,  eaoh  under  the 
direction  of  an  assistant  engineer.  Both  of  these  divisions 
are  subdivided  into  three  districts,  each  under  the  direc- 
tion of  a  district  engineer.  Each  district  has  nine  patrol 
inspectors,  whose  duty  it  is  to  report  and  measure  all  de- 
.  fects  in  pavements,  plumbers'  cuts,  corporation  cuts,  and 
report  encumbrances,  answer  complaints,  etc.,  and  super- 
vise the  street  cleaning  and  collection  of  garbage,  which 
have  been  assumed  to  be  under  contract  in  the  organiza- 
tion under  discussion.  It  is  strongly  recommended,  how- 
ever, that  this  work  be  performed  by  the  municipality  it- 
self, as  it  is  the  only  logical  way  to  properly  control  it. 
It  will  also  be  observed  that  each  district  engineer  has 
under  his  jurisdiction  seven  foremen,  laborers,  vehicles, 
carts,  etc.,  assistant  engineer,  stenographer,  storekeeper 
and  corporation  yard. 
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The  number  of  patrol  inspectors,  assistant  engineers, 
foremen,  laborers,  etc.,  may  vary  somewhat,  depending 
npon  the  requirements  of  the  respective  districts,  but  the 
total  number  is  approximately  correct  for  the  municipality 
at  large. 

Construction  inspectors  are  assigned  to  each  district  as 
occasion  requires  by  the  assistant  engineers  of  construc- 
tion and  maintenance.  The  other  main  division  comprises 
the  office  force  in  charge  of  plans,  specifications  and  con- 
tracts, the  asphalt  plant,  and  the  division  of  subsurface 
structures,  and  is  under  the  direction  of  an  assistant  en- 
gineer. The  division  of  subsurface  structures  is  a  most 
important  division,  and  the  rules  and  regulations  govern- 
ing the  placing  of  subsurface  structures  in  the  street,  after 
a  pavement  has  been  laid,  cannot  be  too  strict.  This  Is 
one  of  the  most  serious  problems  confronting  the  munici- 
pal engineer,  and  indications  point  to  its  not  being  under 
proper  control  in  any  municipality  in  this  country.  The 
only  real  solution  of  the  problem  would  seem  to  De  unaer- 
ground  pipe  galleries.  The  evil,  however,  can  be  mini- 
mized by  exercising  a  more  thorough  control  over  the  cor- 
porations by  insisting  on  a  strict  compliance  with  rules  and 
regulations  designed  to  permit  of  as.  little  disturbance  as 
possible  to  pavements  after  being  laid. 

A  testing  laboratory  has  not  been  mentioned,  as  it  is 
assumed  that  the  municipality  would  have  a  laboratory 
equipped  to  handle  the  work'  of  all  the  city  departments. 

The  primary  considerations  in  making  up  the  accom- 
panying chart  were  to  illustrate  a  practical  scheme  for  car- 
rying on  the  work  of  an  organization,  such  as  referred  to 
in  this  paper,  by  subdividing  tlie  responsibility  for  the 
work  in  such  a  manner  that  the  chief  engineer  will  not 
be  swamped  with  detail,  but  at  the  same  time  will  be  in 
such  close  touch  with  all  the  work  under  his  jurisdiction 
that  he  can  intelligently  direct  and  thoroughly  control  the 
operations  of  the  bureau. 

The  organization  under  discussion  has  been  used  as  an 
illustration  in  this  paper,  as  it  is  one  with  which  the 
writer  is  familiar,  but  is  not  presented  as  an  ideal  mu- 
nicipal highway  organization — the  object  simply  being  to 
illustrate  the  essential  features  that  must  necessarily  be 
considered  in  order  to  successfully  control  a  municipal 
highway  organization.     The  fundamental  principles  under 

23 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS'   ASSOCIATION 

discussion,   however,   would   apply   to   any  like   organiza- 
tion; any  deviations  would  simply  be  of  minor  detail. 


PRESIDENT  LEWIS:  Those  of  us  who  live  in  large 
cities  manage  to  get  along  somehow  or  other  even  with 
indifferent  administration  of  our  highway  systems,  but 
the  majority  of  our  people  live  in  smaller  places  and  are 
interested  chiefly  in  the  efficiency  of  the  county  and  town- 
ship units  of  administration,  and  this  subject  is  to  be  pre- 
sented to  you  by  Mr.  A.  N.  Johnson,  State  Highway  En- 
gineer of  Illinois,  whom  I  am  glad  to  introduce  to  you. 


COUNTY  AND  TOWNSHIP  ORGANIZATION  OF  HIGHWAY 

WORK 

BY  A.  N.  JOHNSON 

State  Hi^way  Engineer  of  Illlnols 

In  many  states  the  political  unit  that  has  chargo  of  local 
road  maintenance  is  the  town.  In  outlining  an  organiza- 
tion for  building  and  maintaining  public  highways  in  a 
town  or  a  political  unit  of  a  similar  size,  certain  definite 
assumptions  must  be  made;  and  those  enumerated  below 
probably  apply  in  a  general  way  to  such  units  throughout 
the  United  States. 

The  mileage  of  roads  to  be  cared  for  is  assumed  to  be 
from  76  to  100,  of  which  approximately  76  per  cent,  are 
earth  roads;  the  bridges  and  culverts  are  to  be  in  the  care 
of  the  same  organization  as  the  roads. 

It  is  also  assumed  that  the  town  officials  do  not  have 
charge  of  the  maintenance  or  construction  of  sections  of 
heavily  traveled  through  roads  that  may  lie  in  the  town, 
but  that  these  main  roads  form  a  part  of  a  state  system 
under  the  maintenance  of  a  state  highway  department. 

A  reasonable  amount  of  money  is  to  be  available  for  the 
work  to  be  done,  and  it  is  assumed  that  macadam  or  other 
hard  roads  are  to  be  built  by  contract  and  that  all  bridges 
costing  to  exceed  |400  to  |500  are  to  be  built  by  con- 
tract. For  convenience  in  the  discussion,  the  unit  for  which 
the  organization  is  designed  is  designated  throughout  as 
the  town. 

The  Town  Road  Commissioner. — The  entire  responsibil- 
ity for  the  work  in  the  town  should  be  in  the  hands  of  one 
man    designated   as   the     town     road    commissioner.      He 
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shoal d  be  elected  by  the  voters  of  the  town  l^or  a  term  of 
three  years  on  a  non-partisan  ticket  under  a  system  whereby 
the  man  having  the  highest  number  of  votes  Is  declared 
elected  to  the  office.  His  pay  should  be  a  fixed  percentage 
of  the  regular  road  and  bridge  levy  of  the  town — about  10 
per  cent.,  but  In  no  case  less  than  $200  nor  more  than  $500 
per  year. 

It  Is  expected  his  duties  will  be  administrative  only» 
and  require  but  one  or  two  days  a  month  on  an  average. 
There  should  be  one  fixed  day  each  month  when  he  may 
be  found  at  a  designated  office  In  the  town,  on  which  days 
contracts  should  be  let  and  other  business  transacted.  He 
should  be  the  custodian  of  the  town  road  funds,  and  i^ 
order  to  safeguard  his  expenditures  he  should  be  required 
to  publish  a  list  of  disbursements  each  quarter.  The  town 
road  commissioner  should  have  full  charge  of  all  road 
work  in  the  town,  make  all  contracts  for  road  work  and  for 
bridges  for  the  township  and  should  be  obliged  to  hire  a 
road  superintendent.  He  should  be  subject  to  a  properly 
safeguarded  recall. 

The  actual  work  on  the  highways  should  be  In  charge  of 
the  road  superintendent  employed  or  appointed  by  the 
town  road  commissioner  and  responsible  only  to  him.  The 
road  superintendent  should  be  employed  by  the  year,  on  a 
monthly  wage  basis,  being  required  to  give  his  entire  time 
to  road  work.  He  should  be  custodian  of  the  equipment 
owned  by  the  town  and  be  responsible  for  its  care  and  up- 
keep. He  should  have  authority  to  hire  men  and  teams 
necessary  for  doing  the  road  work  In  the  town,  subject  to 
the  approval  of  the  town  road  commissioner  only.  The 
men  and  teams  used  on  the  road  work  should  be,  so  far  as 
possible,  employed  on  a  monthly  wage  basis  and  for  the 
entire  construction  season,  and  should  be  under  the  au- 
thority of  the  superintendent,  take  orders  from  and  re- 
port directly  to  him. 

All  taxes  for  road  and  bridge  purposes  in  each  town 
should  be  paid  in  cash,  the  maximum  rate  allowable  to  be 
fixed  by  statute.  But  within  such  limits,  the  rate  should 
be  fixed  by  the  road  commissioner,  and  should  be  enterel 
by  the  proper  county  officers  as  a  tax  against  all  property 
In  the  town,  including  railroads  and  other  corporatlona 
situated  therein.  The  evils  of  the  labor  system  are  too 
well    known   to   need   detailed    mention.      There   are    few 
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communities  where  a  valid  excuse  can  be  offered  for  any  such 
inefficient  and  demoralizing  method  of  doing  public  work. 

Franchises  for  Rights  of  Way. — It  is  believed  that  no 
franchises  for  rights  of  way  within  the  public  highways 
should  be  at  the  disposal  of  as  small  a  unit  as  the  town, 
but  could  well  be  extended,  under  proper  statutory  limita- 
tions, by  the  county  boards.  Franchises  for  electric  rail- 
roads within  the  limits  of  highways  should  be  prohibited 
by  law  except  within  the  limits  of  Incorporated  villages 
and  cities.  It  is  with  such  larger  matters  affecting  the 
welfare  of  the  town  and  its  highways  that  the  highway  com- 
missioner should  deal  and  the  office  should  be  so  con- 
stituted as  to  permit  the  best  equipped  men — the  busy  men» 
the  men  of  affairs — to  be  able  to  and  desirous  of  undertak- 
ing the  work.  The  duties  should  not  include  a  lot  of  small 
detail  much  better  left  to  some  skillful  superintendent. 

Equipment. — The  following  equipment  can  usually  be 
economically  used  in  an  average  town:  A  power  grading 
outfit,  i.e.,  some  kind  of  power  tractor  and  heavy  grader; 
a  small  grader  for  team  work;  10  to  15  road  drags,  and  the 
usual  equipment  of  small  scrapers,  shovels,  plows,  picks 
and  similar  tools.  In  exceptional  cases  the  town  may  use 
economically,  particularly  if  there  is  a  considerable  mile- 
age of  hard  roads  to  be  maintained,  the  following:  One  or 
two  conveniently  located  gravel  pits  or  stone  quarries,  and 
in  the  latter  case  a  stone  crushing  plant  with  a  capacity  of 
100  cu.  yds.  per  day;  a  concrete  mixer,  and  collapsible  cul- 
vert forms. 

Patrolling  tne  Roads. — All  of  the  roads  in  the  town  ex- 
cept possibly  a  few  infrequently  traveled  by-roads,  should 
be  patrolled  once  a  month  by  the  road  superintendent. 
Special  Inspection  trips  might  be  necessary  in  addition  to 
the  regular  monthly  patrolling,  but  these  would  involve 
only  visits  to  certain  sections  of  road  which  had  been  re- 
ported as  being  in  improper  condition.  In  addition  to  pa- 
trolling all  the  roads  once  a  month,  the  road  superinten- 
dent should  patrol  the  main  traveled  roads  in  the  town  at 
least  once  a  week. 

Construction  Work  on  Roads. — All  construction  work 
in  the  way  of  grading  and  shaping  earth  roads  should  be 
done  early  in  the  season,  the  work  beginning  as  soon  as 
the  roads  have  settled  sufficiently  to  permit  the  use  of 
proper  machinery.     In  this  work,  the  road  superintendent 
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should  act  as  foreman,  and  be  in  immediate  charge  of  the 
construction  work  and  give  his  time  continuously  to  it. 

The  work  should  be  done  by  the  most  approved  and  ef- 
ficient methods,  using  a  grader  drawn  by  some  sort  of  a 
power  tractor,  and  the  work  should  be  planned  so  as  to 
inconvenience  the  public  as  little  as  possible  consistent 
with  doing  economical  work.  If  heavy  grading,  as  cuttiig 
hills  or  raising  roads  by  means  of  embankments,  must  be 
done,  the  work  should  be  laid  out  and  grades  established 
by  a  competent  engineer.  The  superintendent  should  then 
work  to  the  grades  so  established,  using  teams  and  scrap- 
ers. Such  work  should  be  done  as  early  in  the  season  as 
practicable,  so  as  to  permit  the  newly  made  embankments 
to  be  compacted  before  the  winter  season  comes  on.  All 
such  work  can  conveniently  be  done  by  day  labor  with  the 
regular  force  employed  in  road  work. 

Construction  Work  on  Culverts. — ^After  the  necessary 
earth  work  on  the  roads  has  been  completed,  the  force 
should  take  up  the  construction  and  repair  of  culverts. 
This  work  can  be  done  conveniently  in  midsummer  and 
early  fall.  At  this  time  the  streams  are  usually  at  low 
water  and  the  work  will  be  interrupted  the  least  by  rainy 
weather  and  high  water  in  the  streams.  Plans  should  be 
made  and  materials  purchased  for  all  the  work  which  it  Is 
intended  to  do  in  one  season,  and  this  work  should  all  be 
done  at  one  time,  the  township  gang  working  continuously 
at  the  culvert  work  until  it  has  been  completed. 

In  many  instances  the  town  might  well  adopt  a  genera] 
type  of  culvert,  and  if  once  a  satisfactory  type  were  de- 
cided upon,  it  could  be  used  throughout  the  town,  thereby 
permitting  the  use  of  forms  repeatedly  and  making  it  un- 
necessary for  the  town  force  to  become  familiar  with  more 
than  one  general  type  of  construction.  In  this  way,  the 
greatest  efficiency  of  the  men  could  be  secured  at  the  least 
expenditure   for   superintendence. 

Bridge  Work. — The  construction  of  all  bridges  or  cul- 
verts having  a  span  of  6  ft.  or  more  should  be  in  accord- 
ance with  general  specifications  as  established  by  the  state 
highway  department.  The  plans  and  specifications  should 
be  prepared  during  the  winter  and  the  contracts  let  in  the 
early  spring.  The  construction  of  the  bridges  should  be 
carried  out  under  the  supervision  of  an  Inspector,  and  ap- 
proved by  the  engineer.     Bridge  work  is  mentioned  later. 
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Maintenance  Work  on  Earth  Roads. — ^After  the  earth 
road  construction  work  had  been  completed  in  the  early 
summer,  a  certain  amount  of  grading  work  would  be  neces- 
sary in  order  to  maintain  the  proper  shape  cf  the  roads 
during  settlement.  Such  work  would  usually  be  done  by 
teams  and  a  light  grader,  and  arrangements  should  be  made 
by  the  town  superintendent  to  follow  the  construction  work 
with  a  proper  amount  of  grading  so  as  to  maintain  the  con- 
dition of  the  surface  and  the  general  shape  of  tne  roads 
until  the  roadways  had  become  thoroughly  compacted. 

In  addition  to  the  maintenance  work  which  could  be  done 
with  a  small  grader,  there  would  be  a  large  amount  of 
maintenance  work  to  be  done  by  means  of  the  split  log 
drag,  or  other  similar  form  of  drag.  Inasmuch  as  the 
dragging  would  usually  have  to  be  done  throughout  the 
town  within  a  period  of  a  very  few  hours,  if  the  work  were 
to  be  done  while  the  soil  was  in  proper  condition,  it  would 
be  necessary  for  the  road  superintendent  to  have  men  who 
lived  in  various  parts  of  the  township  employed  for  this 
purpose  with  the  understanding  that  they  would  drag  cer- 
tain sections  of  road  immediately  upon  receipt  of  notice 
from  the  superintendent.  When  the  superintendent  found 
conditions  suitable  tor  dragging,  he  would  notify  the  vari- 
ous men  throughout  the  town  and  the  work  could  be  done 
within  a  few  hours. 

In  order  to  have  efficieni  dragging  work  aone  this  ar- 
rangement would  be  necessary,  particularly  in  the  early 
fall  and  winter,  when  it  often  freezes  suadenly  after  a 
heavy  rain  making  the  roads  very  rough  unless  they  have 
been  dragged  just  before  freezing. 

It  is  very  important  to  maintain  a  perfect  system  of 
drainage  on  all  roads  throughout  the  year,  and  it  is  par- 
ticularly desirable  to  have  the  roads  enter  the  winter-and- 
spring  period  without  obstructions  to  drainage  anywhere. 
Late  in  the  fall  the  roads  should  all  be  gone  over  and  all 
culverts  cleaned  out,  weeds  and  grass  removed  trom  the 
ends  and  the  ditches  along  the  roads  carefully  cleaned  and 
opened,  so  as  to  insure  a  free  flow  of  water  to  the  cul- 
verts and  outlet  ditches. 

Maintenance  of  Hard  Roads. — Maintenance  work  on  hard 
roads  should  be  carried  out  in  midsummer  except  that 
emergency  repairs  should  be  made  at  any  time  when  it 
seemed  advisable.    The  general  overhauling  or  surfacing  of 
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any  section  of  hard  road  can  be  most  conveniently  and  eco- 
nomically done  in  midsummer  or  early  fall,  and  under  the 
operation  of  systematic  maintenance  most  of  the  necessary 
work  can  be  done  by  means  of  small  tools,  such  as  picks, 
shovels  and  tampers,  without  the  use  of  the  steam  roller  or 
other  heavy  appliances. 

The  construction  of  hard  roads  should  be  carried  out 
by  contract.  Plans  and  specifications  for  the  work  should 
be  prepared  by  a  competent  engineer  and  the  construction 
carried  out  under  suitable  inspection  by  the  engineer,  or 
an  inspector  approved  by  him.  The  contracts  should  be 
let  in  the  early  spring,  and  if  the  roads  are  to  be  surfaced 
with  a  bituminous  compound,  provisions  should  be  made 
for  the  completion  of  the  work  prior  to  October  1,  or  at 
least  provisions  should  be  made  that  no  work  should  be 
done  when  the  atmospheric  temperature  is  less  than  60^  F. 

Maintenance  Work  on  Bridges. — It  is  expected  that  the 
organization  will  take  care  of  the  necessary  maintenance 
of  bridges,  such  as  reflooring  and  repainting  and  provisions 
should  be  made  for  taking  care  of  this  work  in  the  late 
summer. 

Town  Commissioner  to  Be  Responsible. — In  outlining  a 
system  for  maintaining  highways  in  a  small  political  unit, 
it  is  believed  to  be  desirable  to  concentrate  the  responsibility 
for  the  work  in  one  person,  and  if  this  is  done,  then  the  one 
person  who  is  responsible  for  the  work  must  also  be  given 
full  authority;  therefore,  the  road  commissioner  should 
have  full  authority  for  carrying  on  the  work  in  the  town. 

First-class  work  can  be  expected  only  when  men  are  com- 
pensated for  it.  Therefore,  the  compensation  for  the  men 
doing  road  work  in  the  town  should  be  ample  for  the 
class  of  work  they  were  required  to  do,  and  particularly  the 
superintendent  should  be  well  paid.  The  success  of  the 
operation  of  the  entire  system  would  depend  upon  the  selec- 
tion of  a  suitable  town  commissioner,  and,  in  accordance 
with  the  ideals  of  a  representaive  government,  it  is  believed 
that  this  officer  should  be  elected  by  the  people — with  a  full 
realization  that  in  some  cases  incompetent  men  will  be 
elected. 

By  making  the  office  non-partisan,  competent  men 
would  usually  be  secured  for  the  position.  Since  the  com- 
missioner would  be  held  responsible  for  all  the  work  done 
in  the  township,  he  would  have  to  have  full  authority  in 
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securing  his  assistants,  and  all  men  doing  road  work  and 
all  inspectors  working  in  the  town  should  report  to  the 
town  commissioner.  Inasmuch  as  the  office  would  entail  the 
handling  oZ  considerable  sums  of  money,  the  road  commis- 
sioner should  be  placed  under  a  suitable  bond,  and  the  dis- 
bursement of  this  fund  should  be  placed  under  proper  le- 
gal safeguards  such  as  the  one  requiring  vouchers  covering 
all  expenditures  to  be  kept  on  file.  He  should  be  required 
to  publish  at  least  once  a  quarter  a  statement  showing  all 
the  expenditures  during  the  preceding  quarter,  including 
expenditures  for  supplies  and  expenditures  for  labor,  sal- 
aries, etc.  It  is  also  believed  that  the  office  should  be  made 
subject  to  recall  upon  petition  and  vote  of  the  people  in  the 
town. 

Contracts  Let  at  Public  Letting. — ^The  commissioner 
should  be  required  by  law  to  let  all  contracts  for  road  and 
bridge  work  after  public  advertisements  and  at  public  let- 
tings,  and  upon  properly  prepared  plans  and  specifications. 
He  should  also  be  required  to  purchase  all  supplies  amount- 
ing to  more  than  a  certain  maximum  in  any  month  by  ad- 
vertisement and  public  letting  of  contract. 

It  is  intended  that  the  position  be  one  of  business  man- 
agement, and  that  it  shall  not  necessarily  be  a  technical 
position;  therefore,  provisions  should  also  be  made  by  law 
for  the  proper  engineering  supervision  of  any  work  done 
in  the  town  which  required  technical  skill  not  to  be  expected 
of  the  commissioner. 

General  Order  of  Work. — ^The  various  classes  of  work 
that  ought  to  be  done  in  a  township  can  be  so  arranged  that 
a  regular  force  of  employees  can  be  kept  busy  throughout 
those  months  of  the  year  when  weather  conditions  permit 
construction  work.  This  force  may  be  large  or  small,  de- 
pending upon  the  condition  of  the  roads  in  the  town  and  the 
amount  of  traffic,  and  consequently  the  amount  4  ?  mainte- 
nance necessary.  3ut  whether  it  be  large  or  small,  it 
should  be  maintained  as  nearly  as  possible  throughout  the 
construction  season  so  as  to  take  full  advantage  Oi!  the  ex- 
pertness  and  experience  which  the  men  would  obtain  in 
doing  the  class  of  work  required  of  them. 

It  Is  often  found  that  contracts  for  construction  work 
can  be  most  advantageously  let  in  the  winter  or  early 
spring  prior  to  the  season  in  which  the  work  is  to  be  done. 
Contractors  can  usually  make  more  satisfactory  arrange- 
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ments  for  materials  at  that  time  than  later  on  in  the  sea- 
son and  are  sometimes  willing  to  bid  closely  so  as  to  in- 
sure themselves  of  a  big  volume  of  work  for  the  season. 

Several  kinds  of  road  work  necessary  in  a  town  can  be 
done  about  as  well  at  one  time  of  the  year  as  anothert 
while  other  kinds  ought  to  be  done  at  certain  seasons  In  the 
year.  Between  these  the  town  crew  can  be  kept  constantly 
working  during  the. year.  For  example,  earthwork,  grad- 
ing and  shaping  of  roads  should  be  done  as  early  in  the 
season  as  possible,  and  it  might  be  convenient  at  the  same 
time  to  finish  any  incomplete  drainage  work,  such  as  the 
opening  up  of  ditches  or  the  laying  of  tiles.  Or  it  might  be 
found  that  the  latter  work  could  be  more  conveniently  post- 
poned until  later  in  the  season.  Likewise  in  the  repair  of 
water  bound  macadam  or  gravel  roads,  there  is  no  great 
difference  between  doing  the  work  early  in  the  spring  or 
later  in  the  fall,  but  in  general,  the  work  cannot  be  con- 
veniently and  economically  done  in  midsummer,  because  the 
proper  repairs  of  the  road  require  that  they  shall  be  kept 
wet  until  traffic  has  thoroughly  compacted  the  portion  that 
has  been  repaired,  and  ordinarily  this  will  entail  some  ad- 
ditional expense  if  the  work  is  done  in  exceedingly  hot,  dry 
weather.  If,  however,  the  work  is  done  in  the  early  spring 
when  there  are  frequent  rains  or  late  in  the  fall  when 
there  are  rains  and  the  weather  is  cool,  it  will  be  much 
easier  to  maintain  the  moist  condition  necessary  to  secure 
the  cementing  of  the  road  material. 

On  the  other  hand,  if  there  are  bituminous  surfaced 
roads  to  be  repaired,  the  work  can  be  more  satisfactorily 
done  in  the  hotter  part  of  the  season.  In  the  same  way,  the 
repair  of  culverts  can  be  taken  care  of  at  any  time  during 
the  year,  but  during  the  midsummer  and  early  fall  the 
screams  are  more  nearly  dry  and  there  will  be  the  least 
delay  on  account  of  rain  and  high  water  in  the  streams. 

Machinery. — Some  kinds  of  machinery  that  can  be  eco- 
nomically used  in  a  larger  unit  cannot  be  economically 
used  in  a  town  on  account  of  the  fact  that  the  depreciation 
of  these  tools  during  the  long  part  of  the  year  they  are  not 
in  use  will  more  than  make  up  for  the  saving  effected  by 
their  use  during  a  short  part  of  the  year.  For  example,  if 
a  township  had  a  number  of  small  concrete  culverts  to  con- 
struct, it  might  be  economical  to  purchase  and  use  a  small 
concrete  mixer.     A  small  mixer  which  will  save  nearly  51 
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per  CQ.  yd.  of  concrete  placed  may  be  purchased  for  |300  or 
1400,  80  that  if  300  or  400  ca.  yds.  are  to  be  used  in  one  or 
two  seasons  a  small  mixer  will  oe  found  profitable,  while  a 
large  mixer  suitable  for  larger  work  wouid  seldom  be  eco- 
nomical for  a  town  to  own.  L4kewi8e,  if  a  town  has  a  large 
mileage  of  macadam  roads  to  be  maintained,  it  might  be 
worth  while  to  have  a  power  roller  for  use  in  maintaining 
the  macadam  roads.  But,  if  on  the  other  hand,  a  small 
mileage  is  to  be  taken  care  of,  the  work  can  be  done  with 
the  ordinary  small  tools  in  a  satisfactory  manner,  although 
not  as  cheaply  as  by  use  of  the  roller. 

If  the  road  materials  are  expensive  when  shipped  into 
the  township,  it  may  be  advisable  to  maintain  a  quarry 
and  crushing  plant,  but  if  materials  can  be  obtained  on 
board  cars  in  the  town  at  a  price  of  %1  or  11.25  per  cu. 
yd.,  it  will  not  ordinarily  pay  the  township  to  maintain  a 
crushing  plant  unless  it  is  expected  to  use  it  continuously 
throughout  the  season.  If  a  considerable  amount  of  gravel 
or  crushed  stone  roads  are  to  be  maintained,  it  would  be 
advisable  for  the  town  to  own  and  use  special  dumping 
wagons  which  could  be  drawn  by  the  tractor  and  used  for 
hauling  material  for  these  roads. 

If  the  type  of  soil  and  general  characteristics  of  the 
roads  of  the  township  are  such  as  to  permit  the  use  of  a. 
power  leveler  which  can  take  the  place  of  the  drag  to  a 
large  extent,  then  this  machine  will  be  economical  to  use. 
If,  on  the  other  hand,  the  soil  is  of  such  a  nature  that  it 
cannot  be  traveled  by  a  tractor  drawing  a  leveler  at  the 
time  of  the  year  when  the  leveler  should  be  used,  it  will  be 
necessary  to  resort  to  the  use  of  the  drag  drawn  by  teams, 
and  a  power  tractor  and  the  leveler  would  not  be  an  eco- 
nomical piece  of  machinery  for  the  town  to  maintain.  On 
light  clay  soils  the  leveler  is  not  recommended  but  with 
heavy  sticky  clay  and  gumbo  soils,  a  leveler  can  be  used  to 
good  advantage. 

Organization  Must  Be  Simple. — In  general,  with  the  class 
of  supervision  it  would  be  possible  to  obtain  in  any  town,  uo 
very  complicated  system  of  construction  or  maintenance 
could  be  worked  out  successiully.  A  system  of  organiza- 
tion which  would  give  high  efficiency  in  a  larger  unit  un- 
der more  expert  supervision  might  fail  entirely  in  a  small 
unit  or  at  least  become  inefficient.  It  is  believed  that  the 
most  can  be  accomplished  by  concentrating  responsibility 
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and  authority  in  one  man;  when  responsibility  is  fixed 
there  is  much  gained  in  results.  A  town  road  commissioner 
selected  by  the  people  of  the  community  would  be  easily 
accessible,  and  if  his  work  were  not  satisfactory,  it  would  be 
comparatively  easy  to  reach  him  and  secure  relief  from  the 
disagreeable  or  undesirable  features  of  his  administration 

County  Cooperation. — In  the  foregoing  discussion  of  tue 
work  to  be  done  in  a  town  comprising,  as  has  been  assumed, 
a  comparatively  small  mileage  of  roads,  it  is  seen  that  here 
is  work  that  requires  special  engineering  supervision  ani 
equipment  that  it  is  not  practical  for  such  a  small  unit  as  a 
town  to  provide. 

To  have  available  such  engineering  supervision  and  such 
equipment,  a  larger  unit  man  the  town  seems  necessary. 
Such  a  unit  is  furnished  by  the  county  and  there  should  be 
a  county  highway  engineer  appointed  by  the  county  board 
to  have  general  charge  of  all  road  and  bridge  work  re- 
quiring engineering  supervision.  The  county  should  own 
such  equipment  of  more  expensive  machinery,  such  as  roll- 
ers, bituminous  spreading  machines  and  concrete  mixers,  as 
might  be  efficiently  employed  on  those  roads  requiring  such 
apparatus;  this  equipment  *o  ue  under  the  immediate  mu- 
pervision  of  the  county  engineer,  and  to  be  assigned  by  him 
to  work  in  the  different  towns.  A  predetermined  fixed  per 
diem  charge  sufficient  to  operate  and  maintain  this  ma- 
chinery should  be  ascertained  by  the  county  engineer,  and 
such  charge  should  be  defrayed  by  the  county  and  by  the 
town  actually  using  the  equipment.  The  county  engineer 
should  draw  and  approve  all  plans  for  roads  and  bridges 
in  the  county  exclusive  of  those  upon  the  main  system  of 
roads,  including  from  15  to  20  per  cent,  of  the  road  mile- 
age which  would  be  under  direct  control  of  a  state  depart- 
ment. The  general  specifications  for  all  bridges  should  be 
furni&hed  by  the  state  department,  those  specifications  to 
be  used  and  followed  by  the  county  engineer  in  his  de- 
sign for  individual  bridges. 

The  smaller  concrete  bridges  that  require  not  to  exceed 
100  to  150  cu.  yds.  of  concrete  could  well  be  constructed 
by  day  labor  under  the  immediate  direction  of  the  county 
engineer,  the  county  to  furnish  on  such  work,  a  concrete 
mixer,  special  collapsible  forms,  where  such  can  be  used, 
a*  I  an  inspector  to  superintend  the  work,  this  portion  of 
the  construction  to  fall  upon  the  county;   the  cost  of  all 
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labor  and  materials  to  be  paid  by  the  town.  The  initiative 
for  such  work  should  be  taken  by  the  town  commissioners. 
With  a  system  of  state  roads  under  state  maintenance  to 
care  for  the  roads  that  are  the  more  heavily  traveled  and 
consequently  the  more  expensive  to  maintain;  with  a  county 
e  ^ineer  at  hand  to  direct  the  more  important  work  on  the 
secondary  roads,  and  with  the  roads  of  lesser  importance, 
which  include  the  larger  mileage  left  to  be  maintained  as 
each  community  can  best  afford,  a  system  of  road  mainte- 
nance and  improvement  is  obtained  that  is  well  adapted  to 
the  needs  of  today  with  reasonable  provision  for  the  future. 


PRESIDENT  LEWIS:  This  general  subject  of  organi- 
zation is  now  open  for  discussion,  and  I  will  ask  a  veteran 
road  builder  and  a  familiar  figure  at  these  meetings, 
Mr.  James  H.  MacDonald,  State  Highway  Commissioner 
of  Connecticut,  to  introduce  the  discussion. 

JAMES  H.  MacDONALD  (State  Highway  Commissioner 
of  Connecticut) :  Mr.  President  and  Gentlemen  of  the  Con- 
vention:— I  have  listened  with  more  than  passing  interest 
to  the  discussion  under  tlie  three  different  divisions  into 
which  this  subject  has  been  divided — ^the  state,  the  city  and 
the  township — and  the  papers  have  been  so  very  well  pre- 
sented, that  I  am  reminded  of  the  supposed  story  that  you 
all  remember  of  the  two  little  fellows  meeting  each  other 
and  one  had  an  apple  and  the  other  fellow  didn't.  One 
said,  "Jimmle,  give  me  a  bite."  "No;  I  won't  glVe  you 
a  bite."  "Then,"  he  said,  "give  me  the  core."  "Ain't 
going  to  be  no  core."     (Laughter.) 

I  think  the  discussion  has  been  handled  so  very  well 
that  there  is  very  little  I  can  say  except  perhaps,  to 
relate  a  little  of  my  own  experience  in  regard  tg  two 
of  the  questioDo  that  have  been  so  ably  presented.  I  have 
been  to  a  great  jiany  of  the  conventions,  it  is  true,  and 
I  have  listened  to  the  presentation  of  this  great  subject 
a  great  many  times,  and  I  think  my  memory  serves  me 
right  when  I  say  that  I  have  never  heard  as  able  an  ad- 
dress, or  as  able  a  presentation  of  this  great  question  now 
confronting  the  American  people,  as  the  paper  which 
was  presented  today  at  the  opening  of  this  meeting  by 
the  president  of  this  association.  It  affords  me  a  great 
deal  of  pleasure  to  make  that  statement. 
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The  great  difficulty  that  I  find — and  I  have  worked 
under  the  triple-headed  commission  quite  as  many  years 
as  under  the  single-headed  commission — Is  that  there  Is 
no  such  thing  today  as  permanency  In  the  commission. 
From  my  own  personal  experience,  there  is  no  such  thing 
as  stahlllty,  and  I  think,  perhaps,  Mr.  President,  that  I 
am  the  oldest  commissioner  in  point  of  service  in  the 
United  States,  who  has  served  under  both  systems.  The 
only  stability  and  permanency  that  I  know  of  is  in  the 
carrying  out  of  the  suggestion  made  by  the  president, 
and  that  is  that  each  commissioner  do  all  that  within  him 
lies  in  the  limited  time  that  he  may  have  at  his  disposal 
as  the  official  in  charge  of  the  work,  and  then  let  others 
take  up  the  work  that  he  has  so  well  begun,  and  go  on 
with  it.  There  is  an  old  verse  which  comes  to  me  at  this 
time,  and  it  runs  in  this  way: 

"Right  forever  on  the  scaffold. 

Wrong  forever  on  the  throne. 
Yet  that  scaffold  sways  the  future. 

And  behind  it  in  unknown, 
^tandeth   God   within    the   shadow, 

Keeping  watch  upon  his  own." 
Now,  that's  all  very  well  for  Sunday  schools  and  for 
religious  instruction,  but  towns  and  cities  and  states  are 
not  run  that  way.  We  had  a  triple-headed  commission, 
and  it  was  run  at  that  time,  as  we  thought,  in  the  best 
interests  of  the  people;,  and  I  think  you  will  find,  gen- 
tlemen, that  each  city  and  each  geographical  or  political 
Bubdivsion  of  this  great  country  of  ours  will  be  run  in 
accordance  with  the  minds  of  the  people  who  reside  in 
that  particular  town,  in  that  particular  city,  or  in  that  par- 
ticular state,  and  run  in  accordance  with  the  conditions 
by  which  they  are  surrounded.  The  downfall  of  the 
triple-headed  commission  in  my  state  grew  entirely  out 
of  the  intervention  of  selfish  personal  interest,  and  for  no 
other  reason.  I  think  I  know  the  minds  of  the  commis- 
sion, and  I  did  know  them  when  we  started  in,  in  1895, 
and  when  that  great  problem  was  presented  to  us,  in- 
volving 15,000  miles  of  road  and  the  population  con- 
cerned and  its  great  necessity,  I  know  that  we  sat 
down  and  we  carefully  considered  the  problem  and  we 
determined  the  question  by  that  study,  as  best  we  could 
at  that  time,  but  we  found  that  the  principal   objection 

46 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS'   ASSOCIATION 

was  In  the  system  that  was  employed.  It  was  one-third 
state  contribution  money,  one-third  county  and  one-third 
town.  We  found  that  there  was  a  county  seat,  and  the 
county  seat  was  contributing  the  larger  share  of  the  money. 
Of  course,  the  county  seat  fellows  felt  that  It  was  not 
right  that  they  should  be  asked  to  pay  more  than  their 
Just  and  equitable  share  for  the  building  of  roads — ^they 
felt  that  they  should  not  pay  more  than  the  other  parts 
of  the  county.  And  so,  after  the  first  two  years  of  the 
triple-headed  commission,  they  came  together  and  they 
wiped  the  commission  off  the  slate  and  then  they  adopted 
the  single-headed  commission.  I  have  been  the  commis- 
sioner for  my  state  for  some  seventeen  years,  alone.  It 
would  have  been  very  comforting  to  me,  gentlemen,  to 
have  had  brother  commissioners  with  me  to  share  the 
cares  and  the  responsibilities  and  the  burdens  of  the  official 
obligation,  but  after  sixteen  years  and  over — and  I  think 
that  I  have  borne  my  share  of  the  burden  and  the  heat  of 
the  day — I  think  I  can  truthfully  say  that  had  I  the  choice 
of  the  triple-headed  commission  or  the  single-headed 
commission  for  this  great  work  placed  in  my  hands  again 
today — had  I  the  choice  between  the  two,  I  should  say 
the  single-headed  commission.  Get  the  man!  (Ap- 
plause.) Put  the  responsibility  on  him!  Don't  let  him 
shirk  it!  Suppose  he  does  go  down  in  the  strife?  If 
necessary,  let  it  be  like  that  old,  old  story  which  we  are 
told  of  Hector,  who  took  each  son,  as  they  were  closing 
in  around  him,  and  he  put  this  one  in,  and  he  said, 
"One  for  Hector,"  and  as  the  next  one  went  in,  he  said, 
"Another  for  Hector,"  and  another,  and  another,  until 
the  whole  seven  sons  were  thrown  in,  and  then  he  said, 
"All   for   Hector." 

In  my  judgment  that  is  the  position  that  every  com- 
missioner of  today  should  occupy  in  his  official  place. 
He  should  be  carefully  selected  because  of  his  fitness, 
because  of  his  hcnesty,  because  of  his  executive  ability,  be- 
cause of  his  tact  and  because  of  his  diplomacy — the  quali- 
ties which  go  out  from,  or  should  go  out  from,  the  man 
carefully  selected  for  the  position.  I  care  not  whether 
his  qualification  is  the  callous  of  the  hand  or  the  dip- 
loma, so  long  as  he  is  worthy  and  well  qualified  to  prop- 
erly fill  such  an  administrative  office.  And  I  like  that 
suggestion  of  the  president,   as  well  as  the  many  points 
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tliat  he  covered  In  his  able  address.  But  I  like  especi- 
aUy  the  suggestion  he  made  when  he  said,  "Don't  he 
ashamed  or  consider  it  unmanly  or  beneath  your  official 
dignity" — I  may  not  have  the  exact  words  but  that  was 
the  intent  of  the  thing — "to  go  to  some  of  the  men  who 
are  working  under  you  and  take  suggestions/'  for  I  have 
found  many  times,  Mr.  President,  that  there  is  a  wide 
difference  between  the  theory  and  the  practice.  I  have 
found  that  in  my  work. 

I  like  the  idea  of  the  whole  discussion,  and  the  sub- 
division of  the  topic,  but  of  course,  you  can't  do  all  these 
things  at  once.  There's  a  wide  difference  between  what 
can  be  done  east  of  the  Mississippi  River  and  what  can  be 
done  west  of  the  Mississippi  River.  What  we  can  do  east 
of  the  Mississippi  River,  you  can  hardly  start  with  west  of 
the  Missisippi.  And  so,  I  say  that  you  will  have  to  do 
these  things  Just  as  we  have  done  them  over  in  New 
England,  and  I  think  what  has  been  the  experience  of  my 
own  state  has  been  the  experience  of  the  other  states  in 
New  England.  We  started  in  with  just  a  little  clerical 
force  and  $75,000  of  an  appropriation,  with  a  very  limited 
list  and  a  small  population,  and  we  didn't  have  as  Brother 
Johnson  says,  that  little  checker-board  plan.  We  had  all 
those  things  to  contend  with.  We  had  a  saving,  frugal, 
conservative  people  to  deal  with,  and  we  had  a  new 
movement,  but  we  had  a  people  who,  for  nearly  300  years 
had  been  used  to  the  township  system  of  government, 
and  who  had  seen  their  dimes  go  into  the  gutter  and  be 
washed  away,  week  after  week  and  month  after  month  and 
year  after  year — their  hard  savings.  And  they  decided 
that  this  great  question  should  be  taken  out  of  local 
control  and  should  be  put  into  the  hands  of  a  commission 
to  organize  it  in  an  experimental  way. 

And,  in  this  connection,  let  me  say  that  I  don't  be- 
lieve you  gentlemen  ever  have  appreciated  how  much  you 
owe  to  the  state  of  New  Jersey,  the  mother  of  this  great 
good  roads  movement,  for  starting  this  great  new  thought 
which  has  led  up  to  this  whole  idea.  When  I  see  dele- 
gates coming  from  one  end  of  this  country  to  the  other 
to  sit  down  together  and  discuss  these  questions — ^you  may 
not  all  agree  about  them,  but  it  shows  a  large  interest, 
and  I  think  I  can  see  in  your  faces  your  purpose  in  com- 
ing to  this  meeting — I  think  I  know  the  earnest  purpose 
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that  actuates  you  in  coming  here.  Above  all  things  don't 
handicap  your  states — don't  handicap  your  commissions 
by  loading  them  with  too  great  financial  responsibilty. 
Give  them  an  opportunity  to  get  acquainted  with  and  find 
out  what  other  states  are  doing  and  to  carefully  investi- 
gate these  questions,  so  that  they  may  go  into  them  and 
«^et  acquainted  with  them — with  the  great  work  that  is 
to  be  done  all  over  the  United  States.  Then,  as  a  result  of 
that  kind  of  investigation,  which  of  necessity  must  be 
somewhat  extended,  will  grow  this  system  which  has  been 
so  ably  described  by  my  friend  Major  Crosby.  We  started 
in  on  that  plan,  and  we  worked  it  out  gradually.  The 
little  towns  had  to  pay  first  one-third,  and  then  one-half. 
And  then,  as  the  state  saw  more  benefits  which  were  to 
accrue  to  the  state  as  a  state  builder  and  because  of  the 
increase  in  the  population  and  in  its  financial  condition, 
she  saw  she  should  go  into  it  not  by  way  of  making  an 
expenditure  for  highway  improvement  but  as  an  invest- 
ment, and  she  saw  that  the  better  the  roads  were  built, 
the  better  the  returns  would  be,  and  further,  that  if  we 
were  to  do  anything,  that  it  should  have  a  degree  of  per- 
manence that  would  take  care  of  itself  for  all  time  and 
uot  leave  the  future  generations  an  obligation  or  indebt- 
edness that  they  would  have  to  pay. 

As  to  this  question  of  repairs,  we  have  an  annual  ap- 
prop'*iation  which  takes  care  of  all  of  that,  day  after  day 
and  week  after  week  and  month  after  month,  so  that  as 
future  generations  come  they  will  simply  accept  the  ob- 
ligations that  would  naturally  come  to  them  in  the  dis- 
charge of  their  own  responsibilities.  We  have  our  own 
system  for  doing  all  the  repairs  under  the  splendid  plan 
very  early  adopted  by  the  Massachutetts  Highway  Com- 
mission. We  have  our  own  repair  man  who  has  charge  of 
the  repairs;  we  have  our  own  superintendent  who  has 
charge  of  all  the  repair  men.  We  have  a  man  in  charge 
of  this  great  question  of  oiling,  and  we  nave  our  chief 
engineer  and  our  great  corps  of  assistants  to  him,  and 
then  we  have  them  all  under  the  commissioner. 

But  there  are  things,  gentlemen — and  I  think  perhaps 
I  ought  to  say  this  because  perhaps  it  may  be  the  last 
time  that  I  can  address  this  association,  and  so  it  seems 
highly  proper  that  I  should  say  this  at  this  time  because 
of   the   fact   of   my   early   association    with   you — I    think 
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I  ought  to  say  at  this  time  that  the  commissioners  who 
are  in  the  service  today,  if  they  are  fearless,  if  they  are 
honest,  if  they  are  competent,  if  they  serve  the  people, 
as  a  compensation  they  should  receive  the  support  of  the 
people.  They  don't  as  a  rule  receive  the  support  which 
they  should  receive.  I  don't  speak  for  myself  particu- 
larly, because  I  have  always  received  a  substantial  backing 
from  my  people;  they  have  given  me  their  confidence 
in  no  uncertain  way,  placing  in  my  hands  millions  of 
dollars;  but  I  know  that  commissioners  as  a  rule  are 
not  so  supported.  I  do  know  that  in  the  great  whirl  of 
active  business  life,  the  men  who  are  using  our  roads, 
sometimes  constantly,  if  you  please,  are  very  quick  to 
criticize,  and  very  slow  to  commend.  And  I  do  believe 
that  what  we  want  in  this  country  in  taking  up  this 
great  question,  is  the  cooperation  of  the  people.  The 
people  can  lift  up  the  hands  of  the  commissioners  and 
not  only  of  the  commissioners  themselves,  but  of  their 
subordinates,  as  well. 

And  as  I  started  in  on  this  question,  so  I  wish  to  re- 
iterate— ^that  there  is  no  permanency  in  our  form  of 
government.  The  insiduous,  gradual  working  into  our 
system  of  that  which  in  our  form  of  government  is  in- 
evitable, politics,  precludes  the  possibility  of  any  man,  no 
matter  what  he  may  be,  either  in  a  subordinate  position, 
or  in  an  official  capacity  as  the  head  of  the  movement, 
from  long  taking  charge  of  that  particular  work  that  is 
placed  in  his  hands.  But  at  least  we  can  do  this:  To 
the  limit  of  the  ability  that  we  may  have  we  can  do 
everything  that  within  us  lies  to  bring  about  a  perfected 
system,  building  deep  and  wide,  and  with  a  thought  for 
the  future,  that  which  we  do;  and  then  let  the  future 
take  care  of  itself.      (Applause.) 

PRESIDENT  LEWIS:  I  told  you  this  morning  that  we 
had  hoped  to  hear  from  the  representative  of  another 
country,  but  he  had  not  yet  arrived.  He  is  now  here. 
He  represents,  perhaps,  the  pioneer  of  modern  road  build- 
ing nations,  a  country  where  the  organization  and  methods 
of  administration  are  very  different  from  ours,  in  that 
they  have  a  centralized  department,  working  through  a 
corps  of  engineers  of  roads  and  bridges.  I  am  sure  you 
will  be  interested  in  hearing  from  a  representative  of  that 
country,  a  man  who  is  the  Director  of  the  French  Mission 
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of  Engineers  to  the  United  States.  It  is  a  significant  fact 
tliat  the  French  government  maintains  a  mission  of  en- 
gineers in  the  United  States,  and  has  done  so  for  about 
two  years.  I  take  great  pleasure  in  presenting  to  you 
Monsieur  J.  de  Pulligny,  Engineer-in-Chief,  Board  of  Public 
Works  of  France,  Director  of  the  French  Mission  of  En- 
gineers to  the  United  States. 

JEAN  DE  PULLIGNT:  Gentlemen,  you  see  I  have 
an  excuse  for  taking  a  part  of  your  time,  and  my  good  and 
eminent  friend,  Mr.  Lewis,  has  explained  to  you  the  reason 
for  it.  He  thinks  you  would  be  interested  in  a  comparison 
between  the  excellent  methods  which  have  been  proposed 
to  you  in  the  papers  which  have  been  read,  and  the  French 
system  of  building  roads.  I  can  do  that  very  shortly  and 
very  quickly. 

On  the  organization  which  has  been  proposed  to  you  for 
state  road  building  purposes,  I  shall  say  nothing,  because 
in  all  its  general  lines,  differences  in  the  circumstances 
being  considered,  I  may  say  that  the  organization  that  has 
been  proposed  rests  on  the  same  principle  that  we  use  our- 
selves in  France.  But  what  I  compare  with  your  state  is 
not  strictly  speaking  our  general  French  state;  it  is  what 
we  call  our  department.  So  that,  the  comparison,  like  all 
comparisons,  is  not  quite  adequate,  for  the  French  depart- 
ment is  smaller  than  your  American  state.  The  French  de- 
partment would  be  more  like  a  division  including  three  or 
four  of  the  counties  in  one  of  the  older  states  say,  for  ex- 
ample, Massachusetts,  so  that,  the  state  of  Massachusetts, 
composed,  I  think,  of  twelve  counties,  would  make  up  three 
or  four  French  departments. 

The  basis  of  the  road  organization,  of  the  road  system, 
in  France  is  the  department.  We  have  very  fine  roads 
which  are  called  the  national  roads,  and  which  you  would 
call  in  America  the  federal  roads,  and  are  in  charge  of  the 
general  state,  but  we  have  fourteen  times  more  in  length 
of  roads  that  are  not  national  and  that  are  under  the  admin- 
istration of  the  department,  and  that's  the  most  important 
part  of  our  system  for  you  to  know  about  for  purposes  of 
comparison.  A  moment  ago  one  of  the  speakers  before 
you,  Mr.  Johnson,  made  a  very  interesting  calculation  to 
show  that  about  between  15  and  20  per  cent,  of  the  roads 
ought  to  be  state  roads.  I  don't  think  the  principle  on 
which  his  calculation  was  based  is  quite  the  same  as  we 
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have  In  France.  To  decide  which  roads  shall  be  managed 
by  the  department  and  which  roads  shall  be  administered 
by  the  township,  we  do  in  a  different  way.  As  I  understood 
it,  he  spoke  roughly  of  two  roads  at  right  angles  to  each 
other,  going  through  the  townships  to  the  centers.  Well, 
in  France  the  practice  is  wider  than  that.  It  is  much  more 
comprehensive.  It  has  been  determined  that  when  a  road 
Interests  more  than  two  towns  it  can't  be  administered  by 
either  of  them.  It  is  not  jtlst  that  it  should  be  so,  be- 
cause if  one  of  the  towns  constructs  its  part  well  and  main- 
tains it  properly,  and  if  the  other  town  opposite  does  not 
do  Its  own  part  in  the  same  manner,  then  the  first  town 
suffers  an  injustice.  So  it  has  been  determined  that  when 
any  road  interests  more  than  one  town,  it  must  be  man- 
aged by  the  department.  It  is  managed  partly  with  funds 
which  are  provided  by  the  town,  but  it  is  managed  by  the 
department,  which  adds  a  certain  fund,  a  certain  contri- 
bution, to  the  expense. 

Tou  must  remember  that  it  Is  not  Just  to  compare  the 
French  department  with  your  state,  because  your  state  is 
much  bigger.  It  is  not  Just,  either,  I  expect,  to  compare 
the  French  village  with  your  American  town,  or  the  vil- 
lage districts  which  we  call  the  "commune,'*  with  your 
American  township,  because,  I  think — I  may  perhaps  be 
mistaken — but  I  think  the  French  village  is  often  much 
smaller  than  any  of  your  American  towns.  Some  French 
villages  which  have  even  a  little  locally-elected  body,  and 
a  mayor  and  a  church,  do  not  number  more  than  500  in- 
habitants, including  men,  women  and  children.  Tou  will 
see  they  are  very  small  towns.  That  little  town  has  cer- 
tain of  its  roads  or  streets — ^you  may  call  them  as  you 
wish — which  interest  the  town  only,  and  which  do  not 
serve  for  traffic  between  two  villages.  Those  little  roads 
or  streets,  that  village  can  manage  as  it  wishes,  but  the 
other  work,  as  I  told  you,  is  administered  by  the  depart- 
ment. 

In  each  department  you  will  find  an  organization  with 
the  chief  engineer  at  the  head  and  with  assistant  engineers 
under  his  orders,  and  in  each  district,  corresponding  to  a 
county,  one  assistant  engineer  with  district  engineers  and 
other  assistant  engineers,  and  finally  with  a  foreman,  and 
at  the  end  with  a  patrolman,  who  stays  on  the  road  with 
his  wheelbarrow,   his   ax,   his   pick  and   his  shovel,  and 
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takes  care  of  and  cleans  the  culverts  and  cleans  the  ditches 
on  the  side  of  the  road,  so  as  to  keep  the  water  off  the 
road,  and  makes  quickly  any  small  repair  needed,  before  a 
large  one  be  required.  That  is  the  organization  of  the  de- 
partment, and  that  organization  is  the  same  in  every  dis- 
trict. There  is  a  man  residing  at  the  capital  of  the  de- 
partment; there  is  an  assistant  engineer  or  foreman  under 
his  orders  residing  at  the  capital  of  each  division.  There 
is  an  assistant  residing  in  each  capital  of  what  you  might 
call  a  county,  and  the  county  is  divid^ed  again  into  dis- 
tricts, having  each  a  little  capital,  and  there  is  a  man  re- 
siding at  each  one  of  these,  so  that  finally  there  isn't  a 
square  yard,  or  a  lineal  yard,  of  road  in  France  where  it 
can  not  be  said:  "That  square  yard  is  under  the  direct 
responsibility  of  Mr.  So  and  so,  who  is  the  patrolman;  it 
is  also  under  the  responsibility  of  Mr.  So  and  so,  who  is 
the  chief  patrolman,  that  is  the  foreman,  you  understand. 
It  is  also  under  the  responsibility  of  Mr.  So  and  so,  who  is 
residing  in  the  little  capital  of  the  district;  it  is  also  under 
the  responsibility  of  Mr.  So  and  so,  who  is  the  engineer 
residing  in  the  capital  of  the  county;  and  it  is  also  under 
the  responsibility  of  Mr.  So  and  so,  who  is  the  chief  en- 
gineer and  who  is  residing  at  the  capital  of  the  depart- 
ment. So,  you  have  a  direct  and  certain  responsibility,  you 
see.  If  there  is  a  hole  in  the  street  and  a  cart  falls  into 
that  hole  and  is  broken,  all  of  those  who  are  responsible 
can  and  do  get  a  good  scolding.  (Laughter  and  applause.) 
And,  it  is  expected  that  it  will  not  happen  again. 

So  that,  those  common  roads  in  each  township  are  ad- 
ministered by  that  force  of  the  department;  and  the  town- 
ship is  not  free  to  accept  it  or  not — it  is  obligatory.  But 
after  these  roads  or  streets,  as  you  wish  to  call  them,  have 
been  taken  from  the  government  of  the  local  township, 
there  remains  a  certain  number  of  streets  or  roads,  which 
interest  the  village  only.  Well,  for  these,  the  village 
council  generally  asks  the  prefect,  who  is  the  political 
chief,  or,  as  you  would  say  here,  the  governor — ^they  ask 
the  governor  to  take  care  of  those  roads  also,  with  the 
force  of  the  department  at  the  expense  of  the  commune, 
and  for  that  the  township  allows  a  small  fee  to  each  agent. 
So  the  department  takes  care  of  those  little  pieces  of  roads, 
too.  Now,  if  it  is  a  large  city — instead  of  being  a  village — 
If  besides  its  streets,  it  has  got  a  certain  number  of  munic- 
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ipal  buildings  to  take  care  of;  if  it  has  a  few  sewers;  if 
it  has  a  little  waterworks;  if  it  has  gas  or  anything  like 
that — well,  all  that  put  together  is  enough  municipal  work 
to  have  a  man  to  properly  attend  to  it,  and  that  man  usu- 
ally attends  also  to  the  city  streets.     That  is  the  system. 

Now,  I  told  you  that  the  department  took  the  mainte- 
nance and  the  construction  of  the  roads  out  of  the  hand& 
of  the  town  which  has  a  little  elective  magistrate  of  its 
own  called  the  mayor.  They  take  that  out  of  his  hands, 
but  the  town  gets  a  very  substantial  compensation  for  that 
loss  of  liberty — a  contribution  from  the  department  for  the 
new  roads.  The  town  doesn't  get  any  contribution  for  the 
maintenance  of  the  roads  which  belong  to  it.  For  that 
maintenance  it  is  obliged  to  raise  taxes  and  it  has  the  right 
to  do  BO,  and  those  taxes  have  to  be  approved  by  the  pre- 
fect, but  the  maintenance  of  the  roads  must  be  furnished 
by  the  town.  But,  for  new  road  construction,  the  depart- 
ment gives  a  contribution  which  may  be  high  if  the  city 
or  village  is  poor.  And  in  a  case  where  a  village  is  quite 
poor,  where  the  revenue  tax  produces  only  a  small  sum,  or 
where  the  village  district  being  large  it  is  necessary  to  un- 
dertake the  construction  of  long  roads  and  expensive  ones, 
in  that  case  the  contribution  of  the  department  may 
amount  to  as  much  as  85  per  cent,  of  the  value  of  the 
new  roads.     Tou  see  how  high  is  that  contribution. 

One  more  thing  I  will  tell  you  before  I  leave  the  plat- 
form. All  the  preparations,  all  the  designs  for  new  roads, 
all  of  this  scheme  for  maintaining  the  existing  road,  all 
of  that  is  prepared  yearly  by  the  same  force  of  engineers. 
It  begins  with  the  small  resident  engineer,  who  is  in  close 
touch  with  the  local  people  and  makes  up  the  claims  of  the 
township— that  it  is  necessary  to  do  this,  or  it  is  necessary 
to  do  that — and  he  shows  the  general  scheme  for  all  his 
districts  and  sends  it  to  the  man  who  is  resident  in  the 
county.  That  engineer  goes  over  everything,  every  one 
of  the  plans,  scratches  ofC  certain  propositions,  etc.,  does 
the  best  he  can  with  it  according  to  the  finances  of  the  de- 
partment and  the  necessities  of  the  district,  and  sends  the 
proposition  to  the  chief  engineer  in  the  capital  of  the  de- 
partment. That  man  again  makes  a  new  work  of  it,  if 
necessary,  scratching  off  what  is  not  wholly  necessary, 
etc.,  and  then  presents  the  proposition  to  the  legislature- 
of  the  department. 
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That  legislature  is  smaller  than  your  state  legislature, 
but  it  is  an  elective  body — ii  is  representative  of  the  peo- 
ple. In  that  body,  every  man  has  got  a  little  special  in> 
terest  for  his  district.  Every  man  in  that  legislature  rep- 
resents one  part  of  the  county  and  doesn't  represent  the 
other,  and  all  these  men  go  on  very  carefully  and  in  de- 
tail through  the  chief  engineer's  proposition  ani  every  one 
tries,  as  we  say  in  France,  to  pull  a  little  of  the  blanket  on 
his  own  side  (Laughter) ;  but  then  the  others  will  pull 
the  blanket  also,  and  so  there  results,  under  the  direction 
of  the  chief  engineer — who  is  unprejudiced  and  independ- 
ont — there  results  an  equilibrium,  and  in  that  way  results 
the  proportion  which  is  put  on  the  shoulders  of  the  de- 
partment and  the  partial  proportions  which  are  put  as 
burdens  on  each  township,  and  all  the  scheme  is  designed 
with  justice  and  all  work  done  with  efficiency.  (Applause.) 

PRESIDENT  LEWIS:  I  feel  quite  sure,  gentlemen, 
that  ycu  appreciate  this  description  of  the  French  organiza- 
tion, and  we  are  grateful  to  Monsieur  de  Pulllgny  for  what 
he  has  said  to  us. 

The  question  of  organization  is  still  before  you  for  dis- 
cussion from  the  floor. 

COL.  E.  A.  STEVENS  (State  Highway  Commissioner  of 
New  Jersey) :  Mr.  President,  I  wanted  to  emphasize  the 
point  made  by  Monsieur  de  Pulllgny  and  perhaps  state  It 
a  little  differently.  That  is  the  fact  that  the  tax  paying 
ability  of  the  community  bears  no  rational  connection 
with  the  load  placed  upon  its  tax  funds  by  its  roads.  If 
you  will  stop  to  consider  a  moment,  you  will  very  readily 
see  that  point. 

It  Is  very  possible  that  we  have  in  New  Jersey,  for  in- 
stance, a  large  number  of  very  important  roads  running 
through  very  thinly  settled  and  very  poor  country;  and  yet 
under  our  system  that  has  been  worked  out,  the  respon- 
sibility for  maintaining  those  roads  rests  upon  the  local 
community.  And  it  very  often  works  a  great  injustice  and 
one  that  should  be  met  in  any  system  of  administration, 
because,  after  all,  the  financing,  the  providing  of  funds, 
for  making  "the  old  mare"  go,  is  a  very  important  part 
of  your  administration. 

Just  exactly  as  we  work  in  almost  all  the  states  our  pub- 
lic school  system,  upon  the  fundamental  principle  that  the 
education  of  every  child  in  the  state  is  a  matter  of  impor- 
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tance  to  the  state  at  large,  so,  perhaps,  In  a  lesser  degree 
the  condition  and  proper  maintenance  of  every  mile  of 
road  in  the  state  is  of  interest  to  the  state  at  large.  It 
seems  to  me  that  this  principle  and  the  fact  of  the  injustice 
that  is  worked  by  any  other  principle,  should  be  recognized 
in  our  administration  and  in  our  taxation.  It  seems  to  me 
that  the  funds  to  be  provided  for  road  work  should  be 
levied  by  some  general  tax  based  upon  valuations — upon 
the  total  amount  of  ratables  in  the  state — and  its  expendi- 
ture should  be  based  upon  the  road  mileage,  of  course 
varied  as  to  the  classification  of  that  mileage,  according 
to  the  importance  of  the  road.  That  is  practically  what 
they  are  doing  in  Prance.  It  is  merely  repeating  M.  de 
PuUigny's  statement  with  that  thought  added  to  it.  We 
are  doing  that  in  New  Jersey,  and  I  think  that  we  are  do- 
ing it  in  most  of  the  other  states  in  reference  to  the  public 
schools,  and  there  is  no  reason  why  the  road  men  should 
not  take  a  leaf  out  of  the  book  of  our  public  educators. 

It  is  very  simple  to  go  on  from  the  matter  of  raising  a 
fund  to  the  method  of  spending  it,  and  follow  likewise 
the  practice  laid  down  by  the  public  schools.  New  Jersey, 
and,  I  believe,  most  of  the  other  states,  require  in  the  dis- 
tribution of  their  state  school  fund  that  the  communities 
and  those  in  charge  of  the  local  schools,  shall  live  up  to  a 
certain  standard — employ  teachers  whose  qualifications  are 
set  and  determined  by  the  state  authority  and  provide 
schoolhouses  and  apparatus  up  to  the  state  standards.  In 
New  Jersey  there  is  a  very  simple  method  of  enforcing 
these  rules  by  withholding  the  state  funds  unless  they 
are  complied  with,  and  complied  with  very  striatjy.  In 
the  same  manner,  it  seems  to  me  that  the  men  who  should 
be,  and  who  are  not,  today  in  charge  of  every  square 
yard  of  road  surface  should  be  qualified  men,  whose 
qualifications  should  be  set  and  passed  on  by  the  state 
authorities.  I  simply  want  to  throw  out  that  idea  as  a 
suggestion.  Perhaps  it  Is  difficult  to  live  up  to  at  present, 
but  we  may  be  able  to  come  up  to  it  in  time. 

P.  W.  SPAULDING  (Evanston,  Wyo.):  Mr.  President, 
the  gentleman  who  Just  preceded  me  has  remarked  some- 
what on  sparsely  settled  districts.  I  don't  know  of  any 
that  are  more  so  than  those  in  our  state.  But  while  our 
state  is  only  sparsely  settled,  yet  it  has  sent  eight  or  ten 
of  its  citizens  here  to  this  convention. 
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We  have  a  state  about  276  miles  wide  and  400  miles 
long,  and  the  county  in  which  I  live,  one  of  our  largest, 
with  a  population  of  14,000  people,  spent  during  the  year 
1911,  $29,000  on  roads,  and  we  have  spent  this  year, 
$54,300  so  far.  That  shows  what  we  are  doing  with  our 
small  population.  Last  night  in  the  city  of  Chicago  I 
talked  with  Attorney  General  Barnes,  of  the  State  of  Utah, 
who  was  there,  and  who  wanted  to  come  here  but  couldn't 
and  he  told  me  that  this  year  that  state,  with  about  300,- 

000  population,  is  spending  over  $l,000,000i  on  its  roads. 

1  think  that  is  a  good  showing  for  the  West. 

My  object  in  speaking  to  you  at  this  time  is  that  I 
think  this  convention  should  broaden  out.  I  think  we 
should  go  beyond  our  township  limits;  I  think  we  should 
go  beyond  our  county  limits;  I  think  we  should  go  beyond 
our  states — I  think  we  should  take  an  interest  in  the 
national  movement  that  is  now  being  inaugurated  for 
good  roads.  You  must  all  be  familiar  with  what  our  next 
congress  will  probably  do.  It  will  probably  take  some 
steps  for  the  establishment  of  national  highways,  from 
ocean  to  ocean,  from  Canada  to  the  Gulf — ^highways  that 
will  not  stop  at  a  state  line,  highways  that  will  not  stop 
at  a  county  line  or  a  township  line — and  I  think  that  we 
are  interested  in  those  highways;  that  we  all  want  them. 
We  want  you  people  in  the  East  to  come  out  and  see  us, 
but  we  don't  want  you  to  come  out  as  the  congressman 
from  here  did  who  came  out  on  a  walking  trip,  but  we 
want  a  road  through  so  that  you  cau  come  out  in  your 
automobiles  and  enjoy  yourselves. 

Four  years  ago  I  went  from  Evanston,  Wyoming,  to 
New  York  in  an  automobile  and  all  across  western  Wyo- 
ming we  rode  with  shovels  in  our  hands,  fixing  the  bad 
places  every  little  way,  so  that  we  could  get  over  the  road. 
The  conditions  are  now  changed.  We  have  so  improved 
the  roads  across  the  Rocky  Mountains  in  our  state — and 
I  will  say  that  our  eastern  state  line  is  on  the  eastern 
side  of  the  Rocky  Mountains  and  our  western  line  is  on 
the  western  side — we  have  so  improved  those  roads  in 
the  last  four  years  that  you  can  go  from  Ogden,  in  Utah, 
to  Cheyenne  or  Denver,  or  east  of  us,  without  getting 
out  of  your  machine  on  account  of  road  conditions. 
(Applause.) 

Now,  I  have  told  you  the  size  of  our  state, — we  have 
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about  140,000  people  in  the  state,  but  we  have  distances 
of  80  or  90  or  100  miles  between  our  towns.  My  town 
has  about  3,000  people.  The  first  town  east  of  us  is 
Green  River,  101  miles  away,  and  with  1,500  people — 
and  nothing  in  between  the  two.  We  are  spending  all  we 
can,  but  we  can't  spend  enough,  and  we  need  and  we 
should  have  national  aid;  we  are  just  typical  of  some  of 
the  sparsely  settled  communities  in  the  South,  in  Vir- 
ginia and  in  Tennessee  and  in  the  Allegheny  Mountains. 
They  can't  themselves  do  all  the  road  work  which  will 
make  one  complete  highway.  But  they  need  and  we  need 
aid  from  congressional  sources;  we  need  some  of  this 
money  that  is  going  for  harbors  and  waterways,  which 
are  not  used.  I  think  that  this  convention  should  in  its 
resolutions  memorialize  the  matter  to  Congress — that  it 
is  the  sense  of  this  convention  that  these  communities  have 
some  national  aid,  either  by  helping  us  to  do  the  work, 
or  by  the  establishment  of  a  system  of  national  highways. 
(Applause.) 

PRESIDENT  LEWIS:  Is  there  anybody  else  who  has 
anything  to  say  on  this  subject.  I  had  hoped  to  hear 
from  Mr.  McPherson,  of  Saskatchewan,  this  morning,  as 
a  representative  of  one  of  our  sister  countries.  He  is  now 
present  and  I  take  great  pleasure  in  presenting  to  you, 
Mr.  Mcpherson,  the  Chairman  of  the  Highway  Commis- 
sion of  the  Province  of  Saskatchewan. 

A.  J.  Mcpherson  (Chairman,  Board  of  Highway  Com- 
missioners of  the  Province  of  Saskatchewan,  Regina, 
Sask.,  Canada) :  Mr.  President  and  Gentlemen  of  the  Con- 
vention:— I  take  this  opportunity  to  express  my  pleasure 
in  being  with  you  at  this  convention.  I  represent  a 
province  in  Canada,  in  the  Canadian  Northwest,  where 
development  is  taking  place,  and  where  we  are  starting 
everything,  and  naturally,  you  will  gather  from  that,  that 
I  came  down  here  to  learn  something. 

We  are  in  about  the  same  position  that  many  of  your 
states  were  150  or  200  years  ago,  and  we  are  trying  to 
start  in  on.  work  and  do  it  in  such  a  way  that  we  will  come 
to  the  position  that  you  occupy  in  a  shorter  time  than 
the  150  or  200  years  it  has  taken  you.  It  might  be  in- 
teresting— in  view  of  the  papers  that  have  been  so  ably 
presented  to  you — it  might  be  interesting  to  describe  how 
the  commission  system  in  Saskatchewan  has  been  worked 
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out  in  the  last  year  or  two.  I  happen  to  be  the  chairman 
of  the  commission.  Instead  of  our  commissioners  being 
elected  they  are  appointed  by  the  government.  The  govern- 
ment is  responsible  for  practically  all  the  officials,  all  the 
executive  officers,  and  the  commissioners  are  alppointed. 
The  commission  consists  of  three  commissioners,  but  two 
of  those  commissioners  practically  act  in  a  general  capacity 
to  advise  on  principles  and  on  policies,  and  one  com* 
missioner  has  the  executive  duties  to  perform.  It  is 
•more  or  less  based  on  the  practice  that  has  been  so  thor- 
oughly worked  out  in  connection  with  corporation  con- 
trol, whereby  you  have  a  board  of  directors  and  one 
managing  director  on  whom  all  responsibility  is  central- 
ized. Then  the  organization  below  that  is,  I  think,  similar 
to  your  own,  except  that  I  think  all  the  men  are  appointed 
instead  of  being  elected.  We  have  a  chief  engineer  and 
division  engineers  under  him,  and  the  resonsiblllty  merely 
goes  down,  limited  by  the  degree  of  responsibility  that 
is  thrown  on  the  minor  officers. 

Regarding  the  division  of  work:  We  have  two  different 
organizations  that  are  attending  to  the  construction  and 
maintenance  of  roads.  One  is  the  government  and  the 
other  consists  of  the  municipalities — urban  and  rural  muni- 
cipalities. The  government's  policy  is  more  less  in  the 
nature  of  assistance  to  municipalities.  We  do  work  in 
two  or  three  ways.  First  of  all  we  have  our  roads  laid 
out  in  a  system  somewhat  slmiliar  to  that  which  Mr. 
Johnson  described.  We  don't  recognize  township  bound- 
aries; we  take  the  market  points — the  objective  points  of 
traffic — and  run  lines  directly  out  into  the  country  from 
those  points  to  the  four  cardinal  points.  Those  are  nat- 
urally the  roads  that  collect  the  traffic,  the  ones  on  which 
the  heaviest  traffic  will  be  found.  As  much  as  possible 
the  government  tries  to  confine  its  expenditure  to  the 
construction  and  improvement  of  that  class  of  roads. 

Another  class  of  roads  which  the  government  finds  it 
an  advantage  to  undertake,  are  the  roads  in  sparsely  set- 
tled districts,  such  as  the  last  speaker  spoke  about.  There 
are  large  sections  of  the  country  that  are  more  or  less 
rough,  and  where  settlement  is  sparse.  We  have  other 
sections  that  are  thickly  settled,  where  railroad  develop- 
ment is  Just  taking  place,  with  long  distances.  Just  as  our 
friend  from  Wyoming  has  spoken  of,  between  the  towns 
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or  settlements,  and  we  need  roads  through  those  places, 
where  for  miles  and  miles  there  will  be  nobody  living  at 
all  and  nobody  paying  taxes.  One  of  the  principles  we 
apply  in  road  building  for  the  assistance  of  local  traffic 
is  to  recognize  that  state  of  affairs  and  assist  the  munici- 
palities— or  do  the  work  for  them,  which  amounts  to  the 
same  thing  because  it  relieves  them  of  trying  to  do  the 
work  in  places  that  are  beyond  their  means.  Then  we 
try  to  have  the  local  municipalities  recognize  that  it  de- 
volves upon  them  to  construct  and  maintain  the  branch 
lines  leading  into  these  main  roads.  We  find  that  it 
works  out  into  a  system  in  which  our  own  main  roads  are 
the  backbone.  When  the  branch  lines  come  in  they  nat- 
urally form  a  system  that  serves  the  district  and  the 
population  of  the  country  in  the  best  way. 

Another  point  in  connection  with  this  thing:  We  recog- 
nize that  any  successful  system,  under  a  commission  or 
in  any  other  way,  must  depend  on  public  opinion,  -and 
our  condition  is  very  much  such  as  Mr.  Johnson  described, 
where  the  local  authorities  more  or  less  squander  their 
funds,  and  where  they  do  their  work  as  payment  of  taxes 
and  don't  get  the  best  value  for  their  money.  We  try  to 
bring  an  educative  influence  to  bear  upon  the  local  munici- 
palities by  assisting  them  to  the  extent  that  they  are 
unable  to  assist  themselves.  We  have  succeeded  in  get- 
ting quite  a  number  of  municipalities  to  start  in  and 
organize  and  equip  themselves  and  build  roads  during  the 
year,  with  an  organization  that  builds  roads  to  the  ex- 
clusion of  other  interests.  We  find  that  in  those  cases 
they  do  it  just  as  well  as  it  can  be  done.  The  men  get 
very  expert  after  working  a  short  time  on  the  roads,  those 
localities  get  far  better  value  ton  their  money,  and  where 
they  are  doing  that  kind  of  work  we  have  no  hesitation 
whatever  in  using  their  organization  to  build  roads.  Nat- 
urally they  like  to  spend  our  money  on  their  roads  in 
that  way,  and  since  they  are  doing  it  in  the  way  that  we 
would  spend  it  ourselves,  we  are  simply  getting  the  bene- 
fit of  their  organization.  There  are  some  advantages  in 
our  case  that  might  not  apply  in  all  cases,  because  there's 
so  much  work  to  do  that  it  is  limited  by  the  number  of 
people  we  can  get  to  do  it  — ^the  number  of  people  that 
are  available  to  work  on  roads — rather  than  the  limita- 
tion of  money  or  organization.     I  might  say,  as  far  as 
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the  country  itself  Is  concerned,  that  we  have  somewhere^ 
near  500,000  people  in  Saskatchewan,  and  we  have  a 
country  that  Is,  within  the  area  that  Is  settled,  about  500 
miles  square,  with  250,000  miles  of  road  allowance  in  that 
area.  The  settlement  is  pretty  well  scattered  over  the 
territory,  so  that  a  great  part  of  that  250,000  miles  repre- 
sents the  need  of  some  sort  of  improvement,  and  natur- 
ally a  good  deal  of  our  work,  therefore,  must  be  more  or 
less  of  a  colonization  nature. 

I  think,  gentlemen,  it  is  likely  that  all  this  will  give 
you  some  idea  of  the  work  that  we  are  doing  up  in  Sas- 
katchewan in  the  road  business^  and  also  a  little  idea  of 
the  way  in  which  an  attempted  organization  worked  out 
this  summer.  It  was  more  or  less  of  an  experiment,  but 
it  seems  to  me  that  we  have  applied  the  principles  that 
have  been  described  here,  and  whether  on  account  of  the 
study  that  we  gave  the  question,  or  by  chance,  we  have 
steered  clear  of  some  of  the  rocks  on  w^hich  our  friends- 
tell  us  we  might  have  failed. 

C.  GORDON  REEL  (State  Superintendent  of  Highways 
of  New  York) :  Mr.  President,  as  I  looked  over  the  pro- 
gram, I  thought  some  attention  would  be  paid  to  this 
question  of  federal  aid,  or  that  the  question  might  be 
dealt  with  in  some  of  the  regular  papers,  but  as  I  see 
no  paper  touching  on  this  question  of  federal  aid,  it 
seems  to  me  opportune  to  present  one  of  my  own.  As  you 
know,  there  Is  a  very  strong  agitation  for  federal  aid,  and 
the  coming  Congress,  in  all  probability,  will  take  some 
definite  action  in  that  regard,  and  naturally,  we  are  all 
very  much  interested. 

The  chairman  of  the  Senate  Committee  on  Post  Offices 
and  Post  Roads,  Senator  Jonathan  Bourne,  has  sent  the 
states  maps,  on  which  he  wants  indicated  certain  roads 
out  of  the  total  mileage,  upon  which  we  would  like  to 
have  federal  aid.  Now,  in  a  state  like  New  York,  when 
you  come  to  take  that  up  you  find  that  about  all  the 
roads  upon  which  you  naturally  want  federal  aid,  are 
comprised  in  your  state  and  county  systems  and  I  have 
written  the  senator  again  just  how  to  proceed  in  that 
case.  But  what  I  wanted  to  say  was  this:  Our  friend 
from  Wyoming  has  invited  us  out  there  in  our  automo- 
biles, but  whether  we  go  to  Wyoming  or  not,  this  question 
of  federal  aid,  it  seeme  to  me,  has  got  to  be  absolutely 
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bandied  along  the  same  lines  suggested  by  M.  de  Pulllgny 
as  the  method  of  administration  in  France,  and  that  is, 
the  states  themselves  must  contribute.  It  would  be  enor- 
mously unfair  for  a  state  to  receive  federal  aid  under 
some  federal  aid  scheme,  unless  that  state  in  turn,  to 
some  extent  4t  least,  contributed  substantially  itself,  and 
I  think  that  since  this  matter  of  federal  aid  is  going  to 
come  up  and  be  in  everybody's  mind,  we  ought  to  re- 
member this  principle,  and  if  federal  aid  is  a  feasible 
thing,  it  should  be  established  on  the  principle  that  the 
states  that  receive  federal  aid  must  contribute  their  pro- 
portionate share  locally,  which,  in  turn,  will  be  supple- 
mented by  the  federal  government,  and  that  is  the  thought 
which  I  want  to  suggest  at  this  time. 

PRESIDENT  LEWIS:  I  want  to  call  your  attention  to 
the  fact  that  one  entire  session  is  to  be  set  aside  for 
topical  discussion.  Tomorrow  ballots  will  be  distributed 
in  this  room,  and  you  are  all  requested  to  indicate  on 
them,  your  first,  second  and  third  choice  of  subjects  for 
their  discussions.  There  are  eight  subjects  to  be  voted 
for,  and  one  of  them  is,  ''Division  of  Expense  of  Road 
Improvement  over  Town  or  Similar  Local  Unit,  County, 
State  and  Nation."  So  that  there  will  be  an  opportunity 
then,  if  you  wish,  to  bring  up  this  subject  for  formal 
discussion. 

MR.  SPAULDINQ:  I  was  just  going  to  state  to  the 
convention  that  the  interest  that  our  state  is  taking  in 
the  cause  of  good  roads,  is  on  account  of  the  large  amount 
of  automobile  traffic  that  is  now  going  through  the  state. 
In  1908,  the  first  family  tour  in  an  automobile  was  made 
from  coast  to  coast,  and  that  was  made  in  some  thirty- 
one  days  from  Los  Angeles  to  New  York  City,  and  was 
made  in  the  first  part  of  the  month  of  May.  Since  then, 
it  has  been  increased  gradually  until  it  has  reached  large 
proportions. 

And  it  has  not  been  our  own  people  who  have  been 
going  through,  but  it  has  been  the  eastern  people,  from 
the  Missouri  River  points,  from  Massachusetts,  from  Ohio, 
from  Indiana,  from  New  York — from  all  of  your  states 
back  here.  One  night  last  summer  at  Evanston,  the  town 
where  I  live,  there  were  fourteen  different  automobile 
parties  who  were  going  to  the  Pacific  coast,  and  they  were 
All  going  without  trouble  and  without  road  inconvenience. 
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And  I  think  that  the  extent  of  that  traffic  will 
be  greater  next  year,  and  the  next  year  it  will  be  greater 
than  that,  and  with  the  Pacific  Coast  exposition  at  San 
Francisco  and  in  Southern  California,  it  will  be  much 
greater  than  ever  before.  I  think  with  all  that  traffic, 
and  with  the  broadening  out  that  has  been  going  on 
among  us  along  the  line  of  good  roads,  that  we  should 
have  the  help  of  the  federal  government  so  that  we  can 
improve  road  conditiouETi  beyond  the  lines  of  state  bound- 
aries. I  told  you  of  the  amount  of  money  that  our  small 
population  has  spent,  to  show  you  that  we  are  doing  our 
share;  I  told  you  of  the  million  dollars  that  the  state  of 
Utah  has  spent,  to  show  you  that  Utah  is  doing  its  share; 
and  that  is  the  reason  for  the  agitation  for  federal  aid. 
We  are  not  able  to  do  it  all;  we  are  not  able  to  give  you 
the  roads  that  you  ought  to  have;  we  have  given  you  the 
best  we  can  do,  roads  that  you  can  get  over  without  any 
trouble — but  we  must  have  help  to  give  you  the  kind  of 
roads  you  should  have,  and  that  is  what  we  are  asking. 

PRESIDENT  LEWIS:  Is  there  any  other  discussion 
on  the  subject — not  federal  aid,  but  organization?  Fed- 
eral aid  will  be  taken  up  on  Friday,  if  you  so  elect.  The 
subject' for  this  afternoon  is  organization. 

A.  R.  HIRST  (State  Highway  Engineer  of  Wisconsin): 
Mr.  President  and  Gentlemen: — I  am  not  going  to  talk 
about  federal  aid.  But  it  may  interest  this  convention  to 
consider  the  organization  of  one  of  the  newer  states  that 
has  taken  up  the  idea  of  state  aid,  and  that  is  the  state 
of  Wisconsin.  We  have  not  only  a  large  state,  but  a  state 
of  diversified  interests  as  well,  with  counties  varying 
from  thickly  populated  ones  to  counties  almost  as  bad, 
from  the  standpoint  of  population,  as  some  of  the  counties 
in  the  state  of  Wyoming. 

We  have  this  year  operated  the  first  time  under  our 
new  state  aid  system.  Our  commission,  differing  some- 
what from  other  commissions  in  the  United  States,  is  a 
non-paid  commission,  consisting  of  three  men,  appointed 
by  the  Governor;  and  two  ex-officio  members,  one  being 
the  State  Geologist  and  one  the  Dean  of  the  College  of 
Engineering  of  the  State  University.  The  men  appointed 
by  the  Governor,  are  appointed  for  six  years,  and  one 
of  them  is  reappointed  every  two  years,  so  that  we  have 
a  commission  that  can  hardly  be  radically  changed  by  any 
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political  cataclysm.  The  members  of  the  commission  are 
paid  only  their  actual  and  necessary  traveling  expenses,  and 
they  meet  about  once  a  month.  The  engineers  appointed 
by  the  commission  have  immediate  charge  of  the  work. 

Each  county  in  the  state  is  required  to  lay  out  a  system 
of  roads  comprising  not  over  15  per  cent,  of  the  mileage 
in  the  county,  radiating  generally  from  the  county  seat 
and  market  towns;  and  those  roads,  furthermore,  must 
be  connected  at  the  county  lines  with  the  systems  of  ad- 
joining counties.  The  law  provides  that  when  any  town 
in  the  county — and  we'  have  1,195  towns  in  the  state — 
votes  an  amount  not  less  than  $400  for  the  improvement 
of  any  portion  of  this  system  of  roads,  the  county  must 
appropriate  an  equal  amount  and  the  state  an  equal 
amount.  If  the  county  wishes  to  disregard  the  towns  and 
act  as  a  county,  the  counties  may  improve  their  roads, 
paying  two- thirds  of  the  cost  and  the  state  one- third. 

We  have  an  annual  appropriation  of  $350,000  which, 
when  made  by  the  Legislature,  was  thought  to  be  ample 
to  pay  one-third  of  the  cost  of  all  construction.  During 
the  first  year,  the  towns  in  the  state  and  the  counties  in 
the  state,  voted  a  total  of  $450,000,  and  we  constructed — 
or  should  have  constructed  this  year,  if  the  weather  condi- 
tions had  been  more  favorable — about  $1,250,000  worth 
of  roads  and  bridges  in  500  towns,  in  65  counties.  For 
next  year,  nearly  900  towns  out  of  our  1,200  have  voted 
a  total  of  $860,000,  and  if  the  state  aid  were  sufficient  to 
pay  its  full  share,  we  would  build  about  1,400  different 
pieces  of  road  in  900  towns,  in  68  of  our  71  counties,  and 
about  325  bridges. 

The  remarkable  feature  of  the  work  in  Wisconsin  Is  not 
the  amount  available  for  the  work;  there  are  many  states 
that  are  spending  much  more  money.  It  is  the  fact  that 
we  are  operating  in  so  many  small  units.  The  problem 
of  building  $2,500,000  worth  of  road  is  not  a  large  prob- 
lem, if  the  road  is  being  built  at  the  rate  of  from  $12,000 
to  $15,000  a  mile  and  in  stretches  of  several  miles;  but 
when  a  town  votes  $1,000  and.  asks  us  to  build  two  or 
three  pieces  of  macadam  road  with  the  $3,000  available,  it 
becomes  quite  a  problem.  The  representatives  of  the 
older  states  in  the  East  hold  up  their  hands  in  holy  hor- 
ror, because  they  think  that  the  thing  cannot  be  done.  It 
can    be    done    and    done    properly,    and    I    want    to    say, 
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gentlemen,  that  we  are  going  into  every  town  in  the  state 
and  build  something  better  in  that  town  than  has  ever 
been  built  before.  It  may  not  be  a  perfect  road;  we  do  not 
claim  that  it  is.  But  we  are  building,  for  about  $3,000  a 
mile,  roads  good  enough  for  our  people,  and  we  believe 
that  the  1,400  examples  of  fairly  good  construction  that 
we  will  scatter  around  the  state  of  Wisconsin  next  year, 
will  have  a  greater  influence  upon  road  sentiment  and  the 
road  development  of  the  state  than  if  we  built  only  200 
pieces.  Those  are  the  principles  that  we  are  working  on — 
differing  quite  radically  from  any  other  state. 

The  roads  are  built  by  the  county  highway  commis- 
sioner in  each  county,  nine-tenths  of  them  under  the  day 
labor  system.  The  actual  control  of  the  construction  is  in 
the  hands  of  the  county  highway  commissioners.  We,  in 
most  cases,  prepare  the  plans,  and  inspect  the  work  from 
time  to  time,  but  the  direct  responsibility  is  on  the  local 
communities.  It  is  awfully  easy — and  it  would  have  been 
easy  for  us — ^to  adopt  the  eastern  system  of  having  the 
town,  the  county  or  the  state,  put  in  large  amounts  of 
money  and  build  a  certain  few  pieces  of  road;  but  I  be- 
lieve that  the  system  of  distributing  these  roads,  even 
though  they  may  not  be  perfect  roads,  and  of  giving  each 
man  in  the  state  an  opportunity  to  travel  on  a  piece  of  this 
road,  not  15  years  from  now,  but  today,  has  had  more  in- 
fluence on  the  rapid  development  of  road  building  senti- 
ment in  our  state  than  any  other  thing  we  could  have  done. 

Five  years  ago,  when  we  first  started  in  Wisconsin, 
there  wasn't  a  steam  roller  owned  by  one  county  in  the 
state,  and  there  wasn't  being  built  in  the  state  of  Wiscon- 
sin, 10  miles  of  permanent  road  in  a  yeal*.  Next  year,  we 
will  build  600  miles  in  about  800  towns,  and  there  will 
be  engaged  in  this  road  building  work  in  Wisconsin  at 
least  150  complete  outfits  owned  by  the  counties.  We 
have  practically  given  up  the  contract  system,  simply  be- 
cause no  contractor  worthy  of  the  name  would  take  jobs 
so  small,  but  we  have  found  by  planning  our  work  syste- 
matically that  we  can  build  these  roads  and  keep  them 
down  to  a  very  reasonable  figure  as  to  cost. 

The  cheapest  Job  that  we  built  this  year  was  a  macadam 
road  with  stone  surface  9  ft.  wide  and  24  ft.  between 
ditches,  at  a  cost  of  1 1,3 00  a  mile.  It  sounds  astounding, 
but  the  contract  price  for  collecting  stone,  crushing  it  and 
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dumping  it  on  the  roadbed  ready  for  spreading,  was  60 
cts.  per  cu.  yd.  So,  it  is  entirely  possible.  On  the  other 
hand,  we  are  building  just  as  expensive  roads  in  the  state 
as  are  being  built  in  any  state.  We  have  one  county  in 
the  state  in  which  we  will  do  1400,000  worth  of  work 
next  year,  getting  about  30  miles  of  road  for  the  $400,000, 
so  that  you  see  we  have  all  kinds. 

There  is  one  part  of  our  scheme  that  Is  different,  I  be- 
lieve, from  that  of  any  eastern  state,  and  that  is  this,  that 
the  state  gives  aid  in  the  construction  of  dirt  roads.  That 
doesn't  mean  that  we  will  run  a  road  machine  or  a  King 
drag  over  any  number  of  miles  of  road  in  a  town,  but  that 
if  a  town  has  a  bad  hill  or  a  bad  marsh,  or  a  place  that 
needs  widening — some  specific  dirt  road  problem  of  some 
importance — we  will  go  Into  that  town  and  buHd  a  piece 
of  dirt  road  without  surfacing  it.  In  order  to  get  all  the 
towns  in,  if  they  don't  want  to  build  a  piece  of  macadam 
or  gravel  road,  or  if  they  don't  want  to  cut  down  a  hill, 
we  allow  them  to  build  a  bridge  or  its  approaches  with 
state  aid  money. 

The  state  levies  a  tax  of  about  one-tenth  of  a  mill, 
which  produces  1 3 50,000.  We  expect  to  have  it  made  a 
million  dollars  next  year,  and  these  taxes  are  levied  on 
all  the  counties,  so  that  the  county  that  contributes  its 
share  In  this  way,  doesn't  like  to  see  its  neighboring 
county  get  the  benefit  of  its  contribution,  and  so  it  comes 
in,  and  then,  two  or  three  towns  in  that  county  will  come 
in,  and  the  result  is  that  other  towns  In  the  county  find 
that  they  are  helping  to  pay  for  roads  in  those  towns  that 
have  come  in,  so  that  while  five  years  ago,  we  were  doing 
practically  no  work  in  the  state,  next  year  we  will  be  do- 
ing some  kind  of  work  in  900  towns.  We  are  working 
from  the  bottom  up,  and  I  sometimes  believe  that  a  good 
many  of  the  state  highway  schemes  have  started  too  far 
toward  the  top,  with  too  little  control  over  the  work  by 
the  people  who  are  really  paying  for  it.  And  I  don't  be- 
lieve It  hurts  any  of  us  to  be  directly  responsible  to  the 
people  themselves  for  the  work  that  we  do.  If  It  Is  good 
work,  we  will  get  what  belongs  to  us;  If  it  Is  bad  work,  we 
will  get  "fired." 

I  think  that  on  the  whole  we  have  a  remarkably 
healthy  and  widespread  movement  In  Wisconsin.  And  I 
want  to  say  one  thing  further  and  that  is  this:     We  have 
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a  lake  district  in  Wisconsin  which  is  second  to  no  lake 
district  in  the  United  States  for  attractiveness  as  a  sum- 
mer resort,  and  the  state  of  Wisconsin  expects  to  soon 
build  a  road  from  the  Illinois  line  to  the  lake  district,  and 
we  won't  ask  national  aid  for  it.  And  if  automobiles  come 
into  the  state  of  Wisconsin  by  the  thousand,  let  them 
come;  the  state  of  Wisconsin  can  well  afford  to  build  the 
roads  to  make  it  easy  for  them  to  come  there.  (Applause.) 
JOSEPH  W.  HUNTER  (Deputy  State  Highway  Com- 
missioner  of  Pennsylvania) :  Let  me  give  a  word  of  en- 
couragement to  the  gentleman  from  Wisconsin  and  his 
work.  Ten  years  ago  next  January  the  state  highwaj 
department  of  Pennsylvania  was  first  organized,  and  it  was 
done  practically  along  the  same  lines  that  the  Wisconsin 
work  has  been  started.  It  was  the  quarter-mile  stretch, 
the  half-mile,  the  three-quarter-mile  and  the  mile,  built  in 
the  several  sections  of  the  state  in  the  eastern  and  in  the 
western  parts  of  the  state,  and  in  the  northern  and  in  the 
southern  parts  of  the  state,  that  made  possible  the  organi- 
zation that  we  have  today,  under  which  the  state  has  taken 
over  about  8,000  miles  of  the  township  and  county  roads 
and  has  started  to  build  those  roads  as  state  highways, 
solely  at  the  expense  of  the  commonwealth.  It  was  the 
little  lesson  here  and  the  little  lesson  there  that  made 
possible  the  greater  organization  of  today,  and  I  believe 
that  these  object  lessons  scattered  around  over  the  state, 
count  more  than  any  other  thing  you  can  do  to  get  your 
people  interested  in  state  aid  for  highway  improvement. 


THIRD  SESSION 
Wednesday  Forenoon,  December  4 

PRESIDENT  LEWIS:  I  have  asked  our  First  Vice- 
President,  Mr.  Harold  Parker,  to  preside  at  the  sessions 
today.  He  is  a  former  president  of  the  Association,  and 
you  all  know  him.     He  needs  no  introduction.  (Applause.) 

CHAIRMAN  PARKER:  Gentlemen,  I  realize  that  I 
cannot  keep  you  in  as  good  order  as  Mr.  Lewis,  but  Mr. 
Lewis  is  suffering  from  a  severe  cold,  and  he  has  asked 
me  to  take  charge  of  the  meetings  today  in  order  that  he 
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may  repair  the  injury  that  the  Cincinnati  weather  ha» 
produced  upon  his  throat.  With  this  introduction,  gentle- 
men, I  am  going  to  proceed  at  once  without  delay  to  the 
consideration  of  the  matters  that  are  on  the  program;  and 
we  intend  to  keep  Just  as  near  the  program  as  it  is  possi- 
ble to  do,  because  there  are  a  great  many  things  to  be 
considered  and  there  are  discussions  which  may  take  up* 
a  greater  or  less  space  of  time. 

The  meeting  this  morning  will  begin  with  a  discussion 
of  "Bituminous  Pavements  for  City  Streets,"  by  Mr.  Till- 
son,  whom  all  of  you  know  for  his  reputation  in  this  sort 
of  thing.  Without  further  introduction  I  am  going  to  ask 
him  to  present  his  paper. 


BITUMINOUS  PAVEMENTS  FOR  CITY  STREETS 

By  GEORGE  W.  TILLSON 

Goasultiiig  Engineer  to  the  President  of  the  Borough  of  Brooklynr 
New  York  Oty 

Although  the  subject  would  permit  it,  the  author  does 
not  intend  to  discuss  any  of  the  coal  tar  pavements  of  the 
past,  but  only  the  bituminous  pavements  that  are  considered 
standard  today. 

Probably  no  pavement  material  that  was  ever  presented 
to  the  United  States  was  receivedyWith  such  favor  as  was 
asphalt.  It  came  at  a  time  in  the  early  seventies  when  the 
Eastern  cities  of  this  country  had  become  tired  of  the  old 
rough  stone  pavements  that  had  been  used  for  many  years 
and  the  young  and  progressive  cities  of  the  West  were  de- 
manding new  pavements,  so  that  but  a  very  slight  demon- 
stration was  necessary  to  have  its  true  merits  appreciated. 
It  made  a  smooth  pavement,  one  easily  cleaned,  pleasant  to 
look  upon  and  pleasant  to  ride  upon.  Its  cost  could  be 
ascertained,  and  its  durability  seemed  to  be  the  only  un- 
known element  in  its  character.  To  overcome  this  the  early 
promoters  agreed  to  lay  the  pavement  with  a  guarantee  to 
keep  it  in  repair  five  years  without  any  expense  to  the 
municipality.  Just  why  this  term  of  five  years  was  adopted 
is  not  known;  it  was  a  perfectly  arbitrary  one,  but  ex- 
perience has  seemed  to  demonstrate  that  the  decision  was. 
just,  as  many  asphalt  pavements  have  been  laid  and  done 
good  service  for  two,  three  or  even  four  years,  and  in  the^ 
fifth  or  sixth  failed  almost  entirely. 
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When  this  pavement  was  first  proposed,  very  few  people* 
comparatively  speaking,  had  even  heard  of  the  term  as- 
phalt, and  It  was  Impossible  to  obtain  any  definite  informa- 
tion regarding  it.  It  could  be  learned  that  the  material 
was  obtained  from  the  Island  of  Trinidad,  somewhere  in 
the  Caribbean  Sea,  but  of  its  properties  or  value  no  in- 
formation could  be  obtained.  At  the  present  time,  while 
examinations  of  and  experiments  with  this  material  have 
been  going  for  the  last  thirty  years,  very  few  chemists 
wish  to  make  positive  statements  regarding  it. 

The  word  asphalt  is  considered  by  chemists  as  being  an 
indefinite  term,  not  defining  a  specific  material,  as  It  is 
considered  to  be  an  occurrence  rather  than  a  substance,  it 
being  composed  of  bitumen  and  certain  other  foreign  mat- 
ters. Bitumen  is  defined  by  the  chemists  in  a  complex  way, 
but  in  asphaltic  specifications  generally  as  that  part  of  the 
asphalt  which  is  soluble  in  carbon  bisulphide. 

Time  will  not  permit,  nor  is  there  necessity  for  a  dis- 
cussion of  its  origin  at  the  present  time.  It  is  known  defin- 
itely that  it  is  a  mineral  product,  widely  scattered  over  the 
world  and  found  in  many  states  of  the  United  States.  The 
hard  asphalt  was  undoubtedly  formed  by  distillation  occur- 
ring in  nature's  stills  for  years  and  perhaps  centuries,  and 
the  principal  places  from  which  it  is  obtained  seem  to  be 
furnished  from  an  inexhaustible  subterranean  supply. 

The  first  asphalt  pavement  of  any  quantity  in  this  coun- 
try was  laid  in  1877  on  Pennsylvania  Avenue,  in  Washing- 
ton, and  since  that  time  it  has  been  in  general  use  all  over 
the  country.  In  1890  in  the  eight  cities  of  Boston,  Brook- 
lyn, Buffalo,  Chicago,  New  York,  Philadelphia,  St.  Louis, 
and  Washington,  there  were  246  miles  of  asphalt  pave- 
ment. So  great  was  its  popularity  that  in  these  eight  cities 
in  1911  there  were  2,348  miles.  This  seems  an  enormous 
growth,  but  simply  shows  how  the  pavement  met  the  de- 
mands of  the  people.  In  the  Borough  of  Brooklyn  at  the 
present  time  probably  four-fifths  of  the  petitions  received 
for  new  pavements  which  are  to  be  paid  for  directly  by  the 
property  owners  on  the  streets  are  for  asphalt,  and  this 
borough  on  October  1,  of  this  year,  had  482  miles  of  as- 
phalt pavement  out  of  a  total  of  766  miles. 

The  first  pavement  laid  in  Washington  was  of  Trinidad 
Lake  asphalt,  but  its  success  was  such  that  other  con- 
tractors made  investigations  in  different  localities,  so  that 
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it  was  not  long  before  other  kinds  of  asphalt  were  presented 
for  use;  and  it  la  probable  that  there  has  been  more  liti- 
gation in  connection  with  asphalt  and  asphalt  pavements 
than  with  all  other  paving  materials  combined.  These 
were  first  ))etween  the  so-called  Trinidad  Pitch  Lake  and 
Trinidad  land  asphalt;  then  between  Trinidad  and  Bermu- 
dez;  then  between  Trinidad  and  Bermudez  and  California 
asphalts;  then  between  the  natural  asphalts  and  the  oil 
asphalts;  and  at  the  present  time  the  discussion  is  about  the 
relative  merits  of  the  different  oil  asphalts. 

As  has  been  said,  the  hard  asphalts  have  undoubtedly 
been  formed  by  natural  distillation  of  oils.  In  the  refining 
of  the  petroleum  oils  of  California,  it  was  discovered  that, 
after  evaporating  the  volatile  oils,  an  asphalt  residuum 
was  obtained.  These  California  oils  are  different  from  the 
Ohio  or  Pennsylvania  petroleums,  as  these  latter  when  dis- 
tilled produce  paraffine  rather  than  asphalt;  consequently 
the  Eastern  oils  are  said  to  have  a  paraffine  while  the  Cali- 
fornia oils  have  an  asphaltic  base.  Similar  oils  to  these 
latter  have  also  been  discovered  in  Texas,  Mexico  and  on 
the  Island  of  Trinidad. 

From  these  different  oils  satisfactory  asphalts  for  pav- 
ing materials  have  been  made.  It  is  necessary,  however, 
that  the  distillation  of  the  oils  should  be  carried  on  care- 
fully and  with  certain  restrictions  so  that  the  valuable  con- 
stituents of  the  asphalt  shall  not  be  taken  away.  In  other 
words,  the  distillation  should  be  made  with  the  understand- 
ing that  the  asphalt  is  the  main  product  to  be  obtained 
and  the  volatile  oils  the  by-products,  rather  than  the  vola- 
tile oils  should  be  the  main  product  and  the  asphalt  the  by- 
product. With  proper  stills  and  proper  attention  to  the 
process,  good  paving  asphalts  can  be  obtained  from  the 
before  mentioned  oils. 

It  is  extremely  difficult  to  tell  by  physical  and  chemical 
examinations  whether  any  asphalt  is  suitable  for  paving 
purposes,  as  there  is  no  definite  standard  for  same.  As- 
phalt pavement,  as  is  well  known,  is  composed  almost  en- 
tirely of  sand,  and  what  is  wanted  is  a  substance  that  will 
hold  these  particles  of  sand  together  so  that  the  resulting 
pavement  shall  be  as  resilient  as  possible  and  also  with- 
stand the  great  changes  of  temperature  to  which  all  street 
pavements  are  subjected.  As  most  asphalt  pavements  are 
laid  in  a  continuous  sheet,  this  latter  quality  is  very  im- 
portant. 
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Trinidad  asphalt  being,  as  has  been  said,  the  first  asphalt 
that  was  used  for  pavement,  and  having  been  found  to  be 
successful,  it  was  natural  that  any  other  asphalt  proposed 
for  use  should  be  compared  with  Trinidad,  end  if  it 
possessed  the  same  characteristics  it  would  be  a  logical  con- 
clusion that  it  would  make  a  good  pavement.  Bermudez 
asphalt,  which  in  addition  to  Trinidad  is  about  the  only 
natural  asphalt  that  is  being  used  today,  is  also  to  be 
considered  standard.  But  these  asphalts,  while  they  both 
make  good  pavements,  have  different  characteristics.  Tet 
it  is  probable  that  the  best  method  of  examining  a  proposed 
asphalt  at  the  present  time  would  be  by  comparing  It  with 
either  of  these  two  mentioned  above. 

As  the  demand  for  asphalt  pavements  increased  and  it 
was  learned  that  good  pavements  could  be  laid  with  an 
asphalt  distilled  from  California  oils,  they  have  been  used 
to  a  great  extent  and  with  satisfactory  results,  as  have 
those  from  other  oils. 

The  natural  asphalts,  that  is,  those  which  have  been 
distilled  by  Nature,  are  too  hard  for  direct  use  in  pave- 
ments and  must  be  fluxed  with  some  softer  material.  The 
quantity  to  be  used  depends  upon  the  character  of  both 
the  flux  and  the  asphalt  and  also  upon  the  conditions 
under  which  the  pavement  is  to  be  used.  Just  what 
is  the  most  desirable  flux  is  difOcult  to  say,  as  probably 
one  kind  would  be  better  for  one  asphalt  and  another 
for  a  different  one.  It  would  seem  logical  that  if  the 
bonding  material  is  asphalt  an  asphalt  flux  should  be 
used,  but  when  it  is  known  that  the  oldest  and  some  of 
the  most  succesaful  pavements  have  been  laid  with  a 
paraffine  flux,  it  would  seem  unwise  to  prohibit  its  use. 
This  mixture  of  asphalt  and  flux  after  it  is  prepared  for 
the  pavement,  is  known  as  asphaltic  cement,  and  as  this 
is  the  material  to  be  actually  used  it  has  been  thought 
by  many  that  specifications  for  tisphalt  shoufld  specify 
tests  for  the  asphaltic  cement  without  any  regard  for 
the  asphalt  itself.  In  the  present  stage  of  the  industry 
it  would  seem  to  the  writer  that  this  is  hardly  a  safe 
proceed! uig.  Many  tests  are  now  being  made  on  the  as- 
phaltic cement,  such  as  penetration,  ductility,  susceptibil- 
ity to  changes  in  temperature,  brittleness,  specific  grav- 
ity, etc.,  elaborate  machines  for  which  are  in  use.  and 
while    it    is    undoubtedly    possible    to    test    an    asphaltic 
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cement  and  be  sure  that  it  will  make  a  satisfactory  pave- 
ment when  tested,  the  author  knows  of  no  tests  that  can 
be  made  which  will  demonstrate  its  character  in  ten,  six 
or  even  five  years;  the  idea  being  that  a  natural  hard 
asphalt  may  possibly  be  fluxed  with  a  certain  material 
so  that  it  will  make  an  asphaltic  cement  that  will  be 
satisfactory  in  every  way  at  the  time  it  is  m<ade,  but 
wh4n  laid  upon  the  street  and  subjected  to  the  action 
of  the  atmosphere  the  lighter  parts  of  the  flux  may  volatil- 
ize, so  that  the  pavement  will  crack  so  badly  as  to  be 
not  suitable  for  general  use. 

It  is  possible  that  by  using  accelerated  tests,  continuing 
the  same  to  destruction,  and  that  by  comparing  these 
tests  with  similar  ones  made  upon  the  well  known  as- 
phalts, satisfactory  results  can  be  obtained.  The  writer 
feels,  however,  that  at  the  present  time  it  is  better  to 
have  a  knowledge  of  the  original  asphalt. 

In  the  manufacture  of  the  oil  asphalts  it  is  only  nec- 
essary, so  far  as  use  is  concerned,  to  bring  the  asphalts 
to  a  suitable  consistency  for  paving,  but  an  asphalt  of 
that  consistency  is  so  soft  that  it  is  not  easy  to  handle, 
and  consequently  the  asphalt  is  sometimes  made  some- 
what harder  and  fluxed  at  the  paving  plant  to  any  de- 
sired pehetratlon. 

Construction  of  the  Pavement 

In  considering  this  phase  of  the  subject  it  is  assumed 
that  the  pavement  of  whatever  exact  character  is  laid 
upon  a  stable  foundation.  This  is  an  important  feature 
in  all  structures,  and  particularly  so  in  an  asphalt  pave- 
ment, as  the  asphalt  is  simply  a  carpet,  the  foundation 
being  the  floor,  which  must  sustain  the  actual  load,  the 
function  of  the  pavement  being  to  stand  the  surface  wear 
and  tear  of  traffic.  An  asphalt  pavement  is  made  up  of 
asphaltic  cement  and  the  mineral  aggregate.  When  the 
first  asphalt  pavement  was  laid  it  consisted  of  what  was 
known  as  the  cushion  coat  ^  in.  thick  and  the  wearing 
surface  2  ins.  thick.  It  was  not  deemed  practicable  to 
obtain  the  necessary  compression  by  rolling  the  entire 
thickness  at  one  time.  It  was  found,  however,  in  actual 
construction  that  if  the  cushion  coat  were  laid  when  the 
concrete  was  damp,  blisters  would  form  in  this  cushion 
coat,  so  that  when  the  upper  portion  was  placed  upon  it 
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the  entire  pavement  would  not  be  bonded  with  the  founda- 
tion. It  was  also  found  that  it  was  difficult  to  be  sure  of 
a  perfect  bond  between  the  two  layers  of  asphalt,  so  that 
these  sometimes  slipped  one  upon  the  other  and  sometimes 
slipped  on  the  foundation.  To  obviate  this  the  pavement 
was  changed  by  the  introduction  of  what  was  known  as 
th  >  binder  coat,  which  was  generally  laid  1  in.  thick 
upon  the  concrete.  This  was  made  up  of  asphaltic  cement 
and  stone  free  from  dust  ranging  in  size  from  1  in.  in 
diameter  down  to  that  which  would  be  held  on  a  lO-mesh 
screen.  It  was  supposed  that  the  coarser  stone  would 
take  a  better  hold  on  the  concrete,  and  by  not  having  the 
voids  filled  the  wearing  surface  would  bond  more  closely 
with  the  binder.  This  was  found  in  actual  practice  to  be 
correct,  but  it  was  also  discovered  that  where  traffic 
was  heavy  the  wearing  surface  would  be  pounded  into  the 
voids  of  the  binder  and  so  cause  the  surface  to  become 
uneven  and  thus  receive  undue  wear.  To  overcome  this 
on  heavy  traffic  streets  a  close  binder  is  generally  laid, 
the  voids  between  the  stones  being  filled  with  a  mixture 
approximating  that  of  the  wearing  surface,  producing  a 
result  that  will  still  permit  of  a  close  union  with  the 
foundation  and  the  wearing  surface,  and  also  provide  a 
mixture  free  enough  from  voids  to  prevent  any  trouble 
caused  by  heavy  traffic.  Pavements  of  this  character  are 
laid  sometimes  with  a  1-in.  binder  and  a  2-in.  wearing 
surface,  and  sometimes  with  a  1%-in.  binder  and  a  1%-in. 
wearing  surface,  depending  upon  the  ideas  of  the  engineer. 
Wearing  Surface 

The  wearing  surface  proper  is  made  up  of  asphaltic 
cement,  sand  and  mineral  dust.  The  sand  is  really  the 
wearing  part  of  the  pavement,  the  function  of  the  as- 
phalt being  simply  to  hold  the  particles  of  sand  together 
and  of  the  mineral  dust  to  supplement  the  sand  by  par- 
tially filling  its  voids  so  that  when  mixed  with  the  sand 
and  the  asphalt  the  mixture  will  be  as  dense  as  possible. 
This  is  necessary  not  only  to  obtain  a  surface  that  will 
best  resist  the  action  of  traffic,  but  also  to  prevent  the 
absorption  of  water,  which  would  cause  disintegration  and 
decay. 

The  character  of  the  asphaltic  cement  has  already  been 
commented  on,  and  it  is  not  necessary  to  take   up  here 
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the  different  machines  and  appliances  which  are  in  use 
for  making  the  tests  considered  necessary.  The  consist- 
ency of  the  cement  is  important,  as  upon  it  depends  the 
character  of  the  pavement  itself.  While  it  is  difficult  to 
make  a  scientific  determination  as  to  what  degree  of 
hardness  the  cement  should  have,  on  account  of  the  dif- 
ferences in  sands  and  climatic  conditions,  an  arbitrary 
rule  for  consistency  would  be  to  lay  the  pavement  as  soft 
as  possible  without  Its  being  deformed  under  traffic  in 
warm  weather.  This  will  probably  give  the  longest  life 
obtainable  for  the  pavement.  As  the  oxidizing  effects  of 
the  air  begin  as  soon  as  the  pavement  is  laid,  the  more 
volatile  part  evaporates  and  the  pavement  becomes  hard. 
If  the  traffic  is  such  that  the  pavement  is  not  worn  out, 
its  life  will  be  increased  by  the  length  of  time  that  the 
deterloriating  effects  of  oxidation  will  be  held  back,  and 
the  softer  th^  pavement  the  longer  this  effect  will  be  pre- 
vented. 

The  character  of  the  sand  is  important,  because, 
as  has  been  said  before,  a  pavement  as  dense  as  pos- 
sible is  required,  and  this  density  should  be  made 
up,  to  as  great  an  extent  as  is  practicable,  by  the  mineral 
aggregate,  as  the  voids  between  the  grains  of  sand 
must  be  filled  with  the  asphaltic  cement,  and  the  smaller 
these  individual  voids  are  the  more  stable  will  be  the 
pavement.  There  has  always  been  more  or  less  discus- 
sion as  to  the  size  of  the  sand  to  be  used.  The  writer, 
however,  believes  that  the  coarsest  grain  should  pass 
through  a  10-mesh  sieve,  and  from  that  be  graded  down 
to  dust.  Of  course  it  is  exceedingly  difficult  to  obtain  in 
all  localities  a  sand  ideal  for  asphalt  pavement,  although 
it  is  often  approximated  by  mixing  two  different  sands  to- 
gether. Specifications  generally  provide  that  sand  shall 
have  certain  proportions,  passing  through  sieves  of  differ- 
ent size  meshes,  allowing  considerable  variation  in  these 
percentages  on  account  of  the  difficulty  of  always  securing 
the  desired  sand.  It  would  seem,  however,  that  it  would  be 
better  to  establish  a  standard  of  what  would  be  ideal  sand 
and  then  let  contractors  approximate  this  as  nearly  as  pos- 
sible. The  writer  believes  that  the  classification  shown  in 
the  table  following  would  produce  a  first  class  pavement, 
other  conditions  being  satisfactory. 
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CLASSIFICATION    OP    SAND. 

Standard  Standard 

Heavy.  Limits.  Ligrht  Limits. 

Bitumen     11  10V6-12%  10  9%-10% 

Passlngr    200-mesh 12                 10-14  10  8-12 

Passing  SO-mesh 26                 22-80  12  10-14 

Passlngr  40-me8h 84  80-38  38  34-42 

Passiner  lO-mesh 17  14-20  30  26-34 

Penetration   77"    P 46  40-66  66  66-76 

The  relative  proportions  of  the  asphaltic  cement  and  the 
sand  and  dust  to  be  used  will  depend  upon  both  the  char- 
acter of  the  sand  and  the  asphaltic  cement  and  the  traffic 
of  the  street,  as  well  as  climatic  conditions.  The  refined 
Trindad  asphalt  contains  approximately  55  per  cent,  of  bit- 
umen, Bermudez  asphalt  95  per  cent.,  and  the  oil  asphalts 
generally  99.5  per  cent.,  and  the  flux  can  be  considered  as 
being  100  per  cent,  bitumen.  It  will  be  seen  that  a  cement 
made  of  these  different  materials  will  contain  different 
amounts  of  bitumen,  and  consequently  different  amounts 
of  cement  must  be  used  in  order  to  produce  a  certain  amount 
of  bitumen  in  the  pavement,  and  this  is  generally  stipu- 
lated in  the  specifications.  This  amount  varies  from  9.5 
to  12.5  per  cent.,  according  to  general  conditions. 

In  preparing  the  binder,  if  for  a  light  traffic  street,  suffi- 
cient bitumen  is  added  to  thoroughly  coat  the  stone,  which 
should  range  in  size  from  1  in.  in  diameter  down  to'  such 
as  will  be  held  on  a  10-mesh  per  inch  sieve,  and  the  street 
then  rolled  with  a  suitable  roller.  If  a  close  binder  is  de- 
sired for  a  heavy  traffic  street,  stone  dust  or  sand  should  be 
mixed  with  the  stone  in  such  quantities  as  will  fill  the  voids 
and  sufficient  asphaltic  cement  added  to  bind  the  entire 
mixture  together.  For  the  wearing  surface  the  asphaltic 
cement,  sand  and  stone  dust  are  mixed  in  pre-determined 
quantities  and  then  taken  to  the  street  and  spread  upon 
the  binder,  and  raked  out  evenly  to  such  a  depth  as  will  give 
the  required  thickness  to  the  pavement  when  completed. 
Great  care  should  be  taken  in  the  raking  to  see  that  no 
bunches  remain  in  tho  mixture,  so  that  the  entire  surface 
will  be  covered  with  a  mixture  uniformly  dense  and  that 
the  same  amount  of  rolling  will  give  a  finished  pavement 
that  is  uniform.  The  material  should  be  dumped  upon  the 
binder  at  a  temperature  of  about  275*  F.,  and,  after 
hpving  been  raked  smooth,  rolled  with  a  banc  roller,  fol- 
lowed by  one  of  five  tons,  and  eventually  with  one  of  ten 
tons,  the  rolling  to  be  continued  until  the  pavement  has 
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been  thoroughly  compacted.  This  rolling  should  be  done 
with  particular  care,  so  that  the  crown  of  the  street  shall  be 
kept  uniform,  cross  rolling  being  employed  whenever  the 
width  of  the  roadway  will  permit. 

In  the  construction  of  an  asphalt  pavement  there  are 
t-^o  points  upon  which  the  practice  does  not  seem  to  be  uni- 
form in  the  different  cities.  One  is  the  treatment  of  the 
gutter  and  the  other  the  area  adjacent  to  street  car  tracks. 

As  regards  the  former,  many  cities  lay  a  gutter  of  brick, 
or  stone,  of  some  foot  and  a  half  or  two  feet  in  width,  as 
It  is  thought  that  the  water,  which  naturally  collects  in  the 
gutter  unless  the  grade  is  absolutely  perfect,  would  cause 
asphalt  to  disintegrate  and  ue  otherwise  unsatisfactory. 
While  there  is  no  question  that  a  stone  or  brick  gutter  is 
more  durable  than  one  of  asphalt,  it  has  been  the  practice 
in  the  Borough  of  Brooklyn  to  lay  the  asphalt  up  to  the 
curb,  except  in  some  few  cases  where  the  streets  were  curbed 
and  guttered  before  the  pavement  was  laid,  and  from  its 
experience  it  would  seem  that  this  action  was  justified,  as 
in  no  case  has  the  cost  of  repairing  the  pavement  in  the 
gutter  exceeded  the  average  on  the  street  surface  enough 
to  make  it  necessary  to  lay  the  more  permanent  gutter. 

The  same  difference  in  practice  applies  to  the  treatment 
of  the  area  adjacent  to  the  rails  of  the  street  car  track,  and 
here  the  Brooklyn  practice  has  been  the  same,  namely,  to 
lay  the  asphalt  up  to  the  rails  themselves  without  any  in- 
tervening material.  The  objection  urged  against  this  prac- 
tice is  that  the  pavement  next  to  the  rails  is  subjected  to 
more  heavy  traffic  than  the  rest  of  the  street,  and  that  on 
account  of  the  rails  it  gets  out  of  repair  more  quickly.  This 
is  perhaps  true  if  substantial  track  construction  is  not 
carried  out.  If  the  track  itself  is  in  such  condition  that 
there  is  a  material  amount  of  motion  in  the  rails  under  car 
traffic,  the  above  contention  is  undoubtedly  true,  but  if 
the  tracks  are  laid  in  the  most  approved  modern  way  the 
writer  does  not  believe  that  there  is  any  necessity  for,  or 
any  objection  to,  laying  the  asphalt  up  to  the  rails.  If  any 
different  material  intervenes,  it  will  be  difficult  to  make  a 
satisfactory  joint  between  the  two  materials,  as  this  joint  is 
parallel  to  traffic  and  in  the  portion  of  the  street  where  the 
same  is  liable  to  be  heavy.  With  a  strip  next  the  curb  and 
another  next  the  rails  paved  with  stone,  a  comparatively 
small  space  would  be  left  for  the  pavement  proper. 
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There  is  also  a  question  as  to  the  advisability  of  paving 
the  space  between  the  tracks  and  the  rails  with  asphalt. 
The  writer  believes  that  with  the  best  modern  street  car 
track  construction  it  is  more  beneficial  to  the  railroad  cor- 
poration and  to  the  public  to  have  the  space  between  the 
tracks  and  between  the  rails  paved  with  brick,  wood  or 
smooth  stone  blocks  with  close  joints,  than  to  have  the  same 
space  treated  with  asphalt.  The  railroad  company  is  inter- 
ested both  from  an  operating  and  a  maintenance  standpoint, 
and  the  public  is  interested  to  have  such  a  pavement  laid  as 
will  cause  the  least  inconvenience  in  maintenance  and  re- 
pair. The  writer  believes  that  on  a  railroad  street  the 
best  possible  construction,  where  asphalt  is  to  be  used,  is 
to  lay  the  asphalt  from  the  curb  to  the  tracks  and  pave 
the  remainder  of  the  street  with  any  of  the  above  materials. 
With  a  modern  grooved  rail  and  proper  construction,  pave- 
ment can  be  so  laid  that  traffic  will  pass  across  the  tracks 
from  one  side  to  the  other  with  no  appreciable  interference. 

Maintenance   and  Repair 

When  the  original  guarantees  on  the  first  asphalt  pave- 
ments began  to  expire  the  question  of  keeping  the  streets 
in  repair  was  a  perplexing  one.  As  has  been  said,  little 
was  known  about  the  material  or  how  to  use  it,  and  it  was 
necessary  to  have  recourse  to  the  contractors  themselves 
to  repair  the  pavement.  As  a  general  proposition  this  was 
wrong,  as  no  city  should  be  in  a  position  in  which  It  would 
be  dependent  in  any  way  upon  any  contractor  for  any  work. 
It  should  rather  be  so  situated  that  it  could  make  repairs 
In  a  street  at  any  time.  In  order  to  do  this  the  munlciprlity 
must  own  an  asphalt  plant,  and  many  of  the  largest  cities 
of  the  country  in  the  last  few  years  have  built  and  operated 
their  own  plants  with  the  best  of  results.  It  was  thought 
by  many  when  this  plan  was  first  proposed  that  there  would 
be  difficulty  in  obtaining  asphalt  for  use,  but  no  such  diffi- 
culty has  occurred. 

Probably  the  first  city  to  have  an  asphalt  plant  was  Win- 
nipeg, In  Manitoba,  where  It  Is  used  for  the  construction  of 
new  pavements  as  well  as  for  making  repairs.  Detroit^ 
New  Orleans,  Toronto,  and  the  Borough  of  Brooklyn,  New 
York  City,  also  have  municipal  plants  In  active  operation. 

In  the  Borough  of  Brooklyn  a  municipal  plant  has  been 
In  use  for  five  years,  and  the  cost  of  repairing  all  of  its 
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asphalt  streets  out  of  guarantee  has  been  3.68  cts.  per  sq. 
yd.  per  year. 

As  an  indication  of  the  effect  of  street  car  tracks  upon 
the  wear  and  tear  of  pavements,  it  should  be  noted  that  in 
1911,  in  the  Borough  of  Brooklyn,  the  cost  on  street  car 
track  streets  was  6.5  cts.  per  sq.  yd.,  while  on  streets  with- 
out car  tracks  it  was  but  2.9  cts. 

In  the  city  of  Buffalo,  where  probably  a  larger  amount 
of  asphalt  has  been  kept  in  repair  than  in  any  other  city, 
the  cost  for  maintaining  43,000,000  sq.  yds.,  scattered  over 
a  term  of  years,  has  been  3.78  cts.  per  sq.  yd.  In  this  city 
the  repairing  is  done  by  contract,  the  contractor  being  paid 
a  unit  price  per  sq.  yd.  for  work  actually  performed. 

In  Toronto,  Canada,  repairs  made  with  the  municipal 
plant  cost  77  cts.  per  sq.  yd.  of  pavement  actually  laid, 
while  in  Detroit,  which  also  used  a  municipal  plant,  the 
work  cost  $1.06  per  sq.  yd.  during  the  past  eight  years. 

In  this  connection  it  should  be  said  that  the  actual  cost 
will  vary  in  accordance  with  the  methods  used  in  making 
the  repairs  and  also  the  state  of  repairs  in  which  the  streets 
are  kept.  This  is  particularly  important,  as  what  might 
be  considered  good  repair  in  one  city  might  not  in  another. 
In  Buffalo  the  authorities  say  frankly  that  if  all  streets 
had  been  repaired  as  they  should  have  been  the  cost  would 
have  been  somewhat  greater. 

Life  of  an  Asphalt  Pavement 

A  great  deal  of  discussion  and  consideration  has  been 
given  by  different  engineers  to  learn  what  is  the  normal 
life  of  an  asphalt  pavement.  This  life,  of  course,  depends 
entirely  upon  conditions,  traffic  and  otherwise.  For  in- 
stance, the  Engineer  of  Paris  states  that  on  some  streets 
the  life  would  be  but  two  or  three  years,  while  on  others 
it  would  be  twelve  or  fourteen  years,  according  to  traffic. 
Mr.  Geo.  H.  Norton,  Deputy  Engineer-Commissioner  of  the 
city  of  Buffalo,  in  a  recent  article  In  the  "Engineering 
News,"  has  given  the  most  valuable  information  on  this 
subject  that  has  ever  been  presented  to  the  public.  In  a 
careful  analysis  of  the  results  of  the  work  in  Buffalo  for 
many  years  he  deduces  that  in  that  city  under  their  con- 
ditions the  average  life  is  twenty  years,  and  from  his 
showing  it  would  be  difficult  to  dispute  his  conclusions. 
Officials  of  the  city  of  Washington  also  estimate  the  life 
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to  be  twenty  years  under  ordinary  conditions.  The  writer, 
in  considering  this  matter,  so  as  to  make  a  comparison 
with  other  pavements,  has  generally  taken  the  life  to  be 
eighteen  years.  In  his  case,  however,  it  is  merely  an 
arbitrary  conclusion,  based  on  his  own  observation  and 
study. 

In  determining,  however,  the  life  of  a  pavement  It  must 
be  remembered  that  asphalt  being  a  continuous  pavement 
and  the  repairs  being  patches,  the  pavement  can  be  kept  in 
use  indefinitely  if  sufficient  work  is  done  upon  it  each  year. 
There  comes  a  time,  Lowever,  when  this  patching  becomes 
so  great  as  to  be  extravagant.  The  items  which  go  to  make 
up  the  cost  of  the  pavement  are  interest  on  the  money  in- 
vested, the  cost  of  repairs,  and  the  amount  deposited  to 
create  a  sinking  fund  that  would  repay  the  original  cost. 
That  Is,  If  a  city  should  borrow  money  to  pave  a  street,  its 
annual  expense  would  be  the  interest  on  the  bonds,  the 
cost  of  repairs  and  the  sinking  fund,  and  when  the  cost 
of  repairs  exceeds  what  these  three  items  would  amount 
to  for  an  estimated  life  of  the  pavement,  the  pavement 
should  be  relald.  In  determining  the  above  amount  the 
cost  of  repairs  would  be  the  estimated  average  amount  per 
year  for  the  entire  life  of  the  pavement.  The  bonds  issued 
should  be  for  a  term  equal  to  the  expected  life  of  the  pave- 
ment. In  this  way  a  fund  would  be  provided  for  the  per- 
petual maintenance  of  the  pavement.  If,  however,  the 
pavement  is  paid  for  by  assessment  when  the  same  is  laid, 
of  course  there  would  be  no  interest  or  sinking  fund,  but 
the  principle  to  be  applied  would  be  the  same. 

In  studying  this  subject  during  the  past  season  the  writer 
obtained  from  the  cities  of  Buffalo,  Rochester,  Washlngrton 
and  the  Borough  of  Brooklyn,  New  York  City,  the  cost  of 
keeping  their  different  pavements  in  repair  for  the  suc- 
cessive years  out  of  guarantee,  the  rule  being  applied  to 
those  pavements  where  the  guarantee  had  been  for  five 
years.  The  costs  in  the  city  of  Washington  have  been  ap- 
plied to  streets  that  have  been  laid  thirty-three  years.  For 
the  first  year  out  of  guarantee  the  pavement  cost  2  cts.,  for 
the  second  year  about  the  same,  running  up  to  a  little  over 
4  cts.  the  third  year,  gradually  increasing  to  a  little  orer  6 
cts.  in  the  eighth,  then  decreasing  to  4  cts.  in  the  eleventh, 
and  running  in  a  fairly  uniform  line  to  the  nineteenth, 
when  they  reached  6  cts.,  and  then  gradually  reducing  to 
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2  cts.  In  the  twenty-eighth  year.  These  figures  refer  to  a 
large  number  of  streets,  except  in  the  streets  that  have  been 
out  of  guarantee  more  than  twenty-three  years.  The 
strange  thing  is  that  the  cost  has  been  not  more  than  6 
cts.  for  any  one  year,  and  after  the  nineteenth  year  becomea 
less. 

The  records  in  Rochester  have  been  kept  for  pavements 
twenty-seven  years  old,  in  Buffalo  twenty-five  years  old, 
and  in  the  Borough  of  Brooklyn  fifteen  years  old.  These 
costs  on  the  whole  are  about  the  same  and  fairly  consistent 
with  themselves,  the  Rochester  costs  being  slightly  less  and 
Brooklyn  slightly  more  than  those  for  Buffalo. 

No  matter  what  the  kind  or  the  character  of  materials 
used  it  is  necessary  that  they  be  handled  with  intelligence 
and  a  thorough  knowledge  of  their  different  characteristics. 
It  is  undoubtedly  true  that  inferior  materials  properly  used 
will  make  a  better  pavement  than  good  materials  in  the 
hands  of  ignorant  workmen.  Asphalt  pavement  is  an  arti- 
ficial product,  and,  like  all  of  its  kind,  can  never  be  am- 
solutely  uniform.  In  the  early  days,  when  these  pavements 
were  laid  more  by  guess  work  than  by  knowledge,  when  a 
pavement  was  found  to  be  particularly  good  the  contractors 
would  make  a  complete  chemical  and  mechanlcsil  analysis 
of  same  and  then  reproduce  it  as  exactly  as  posible  on 
other  streets,  but  the  results  would  not  be  the  same.  This 
seems  strange,  but  is  undoubtedly  due  to  the  elusive  quali- 
ties of  asphalt. 

In  Omaha  the  first  asphalt  pavement  was  laid  on  Douglas 
Street  in  1883.  This  was  the  first  asphalt  pavement  laid 
west  of  the  Missouri  River.  The  sand  in  the  vicinity  of 
Omaha  is  well  known  to  be  poorly  adapted  for  use  in  as- 
phalt mixtures.  This  street  was  in  the  downtown  section 
of  the  city,  where  it  had  more  than  normal  traffic,  yet  It 
remained  in  use  twenty-five  years  before  it  was  repaved. 
It  is  doubtful  if  many  of  the  modem  asphalt  streets  will 
be  able  to  show  as  good  a  record. 

Asphalt  Block  Pavements 

Another  kind  of  asphalt  pavement  is  what  is  known  as 
the  block  pavement.  This  has  the  one  great  advantage  of 
being  prepared  at  the  plant  by  intelligent  and  experienced 
workmen  and  then  shipped  to  the  street  in  a  proper  con- 
dition for  use.     This  kind  of  pavement  has  been  in  vogue^ 
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for  some  thirty  years.  For  many  years  after  It  was  first 
laid  the  blocks  were  manufactured  practically  by  one  com- 
pany, who  did  their  utmost  to  make  a  good  block,  so  that 
definite  specifications  for  the  blocks  were  not  used  by  en- 
gineers and  were  hardly  necessary.  As  time  progressed, 
however,  the  manufacture  of  blocks  was  taken  up  by  other 
parties,  when  it  was  found  absolutely  necessary  to  have 
positive  and  definite  specifications.  When  asphalt  blocks 
were  first  used  they  were  made  4  ins.  wide,  5  ins. 
deep  and  12  ins.  long,  but  the  thickness  has  been  grad- 
ually reduced  until  at  the  present  time  the  usual  thickness 
is  3  ins.,  and  in  some  instances  2  ins.  for  light  traffic 
streets.  The  specifications  which  are  now  in  use  in  the 
Borough  of  Brooklyn,  New  York  City,  and  which  are  prob- 
ably as  definite  as  any  in  the  country,  provide  that  the 
stone  shall  be  trap  rock  as  nearly  cubical  as  possible,  of  a 
size  to  pass  a  ^-in.  sieve,  not  less  than  40  per  cent,  to 
be  retained  on  a  20-mesh  sieve  and  not  less  than  12  per 
cent,  to  pass  a  100-mesh  sieve.  If  the  stone  as  received 
does  not  have  this  amount  of  fine  material,  dust  is  added 
to  make  the  desired  quantity,  and  in  any  case  not  less  than 
6  per  cent,  of  dust  shall  be  added.  The  blocks  shall  contain 
not  less  than  5%  nor  more  than  8  per  cent,  of  bitumen; 
the  specific  gravity  of  the  blocks  to  be  not  less  than  2.6. 
It  is  further  provided  that  after  being  dried  for  twenty-four 
hours  at  a  temperature  of  150"*  F.,  the  blocks  shall  not 
absorb  more  than  1  per  cent,  of  water  when  immersed  for 
seven  days. 

The  failure  of  many  blocks  made  by  inexperienced  con- 
tractors, where  good  materials  are  used,  is  due  generally 
to  the  blocks  not  being  sufficiently  dense.  A  dense  block 
must  be  made  in  order  that  it  may  have  a  specific  gravity 
of  2.5.  This  will  be  apreciated  when  it  is  known  that  the 
specific  gravity  of  ordinary  sheet  asphalt  is  aproximately  2. 

The  stone  in  the  asphalt  block  being  so  much  larger 
than  the  sand  in  sheet  asphalt,  it  is  less  slippery  and  can  be 
used  upon  gradc;d  where  it  would  not  be  desirable  to  use 
the  sheet 

Another  advantage  is  that,  having  the  technical  work 
done  at  the  plant,  the  material  can  be  used  on  the  street, 
both  in  the  original  construction  and  for  repairs,  without 
any  elaborate  machinery,  so  that  the  work  can  be  done  with 
less  difficulty  than  where  a  plant  is  required.     A  partial 
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offset  to  this,  however,  is  the  expense  of  freight  in  shipping 
from  the  plant  to  any  city  that  is  a  material  distance  from 
the  work. 

The  blocks  are  laid  on  concrete,  as  is  the  sheet  asphalt, 
but  firmly  bedde4  in  an  intervening  cushion  of  mortar 
formed  of  1  part  Portland  cement  and  2  parts  sand,  the 
mortar  being  mixed  as  dry  as  will  permit  of  its  setting. 
The  Joints  are  filled  with  sand,  and,  after  the  pavement  has 
been  used  for  a  short  time,  become  practically  waterproof. 
Experiments  have  been  made  to  test  the  quality  of  tAe 
blocks  before  laying  in  much  the  same  manner  as  vitrified 
brick  are  tested,  but  the  practice  has  not  yet  come  inio 
general  use  by  cities. 

Bitnlltliic  Pavement 

In  this  pavement  the  binding  material  is  either  asphalt 
or  coal  tar.  The  pavement  is  patented  and  it  was  originally 
intended  to  use  coal  tar,  but  asphalt  has  since  been 'sub- 
stituted to  a  greater  or  less  extent.  When  the  pavement 
was  evolved  the  idea  was  to  construct  an  improved  mac- 
adam pavement,  the  bitumen  acting  as  the  binding  material, 
but  the  results  of  the  experiments  seem  to  show  the  pos- 
sibility of  a  more  permanent  pavement,  and  its  present  form 
was  evolved  after  much  labor  and  research  work.  The 
principal  idea  is  that  the  voids  in  the  stone  shall  be  as 
small  as  possible,  the  materials  being  pre-determined  and 
apportioned  by  weight  by  elaborate  machinery,  so  that 
there  will  be  produced,  in  the  languauge  of  the  contrator: 

"A  mixture  which,  when  combined  with  the  bitulithic 
cement  and  compacted  together  will  form  a  bituminous 
street  pavement  structure  containing  mixed  mineral  in- 
gredients of  such  grades  as  to  give  the  structure  inherent 
stability  and  one  in  which  the  largest  and  smallest  pieces 
are  associated  with  each  other  Indiscriminately  throughout 
the  structure  and  in  which  the  plastic  bituminous  com- 
position permeates  the  entire  mass,  uniting  the  various 
sized  particles  thereof,  filling  the  voids,  and  forming  the 
wearing  surface." 

The  maximum  size  of  stone  used  is  approximately  1  in. 
in  diameter,  and  on  this  acount  the  pavement  can  be  laid 
on  steeper  grades  than  the  sheet  asphalt.  The  first  pave- 
ment of  this  character  was  laid  in  Pawtucket,  R.  I.,  on  a 
7%    per  cent,  grade,  and  the  engineer  of  that  city  says 
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that  no  trouble  whatever  has  been  caused  by  slipperiness. 
Up  to  February,  1912,  about  twenty  million  square  yards  of 
this  pavement  had  been  laid  in  this  country. 

The  writer  has  had  no  personal  experience  with  this 
form  of  pavement,  but  has  seen  many  pieces,  some  which 
had  been  laid  eight  or  nine  years  and  which  were  said  to 
have  had  practlally  no  repairs  during  that  time,  and  the 
appearance  of  the  pavements  would  seem  to  indicate  that 
this  was  so. 

The  writer  feels  that  bituminous  pavements  have  ob- 
tained deserved  popularity  in  this  country,  and  while  pos- 
sibly the  durability  of  these  pavements  is  not  equal  to  that 
of  the  asphalt  pavements  of  Europe  (which  are  of  entirely 
different  charater),  still  for  retail  business  and  residence 
streets  they  are  extremly  desirable  and  satisfactory  pave- 
ments. 


CHAIRMAN  PARKER:  I  should  like  to  have  you  feel 
that  it  is  a  privilege  and  a  great  advantage  to  everyone 
of  us  who  is  interested  in  this  matter,  to  have  a  paper 
of  this  sort  read  before  us  and  put  upon  our  records.  We 
have  fifteen  minutes  in  which  to  discuss  Mr.  Tillson's  pa- 
per, and  any  of  you  gentlemen  who  have  anything  to  say 
will  be  welcome  to  say  it,  or  if  you  want  to  ask  any  ques- 
tions I  have  no  doubt  that  Mr.  TiUson  will  be  glad  to 
answer  them.  Now,  if  anybody  in  the  audience  wants  to 
say  anything,  we  will  be  very  glad  to  recognize  him.  Mr. 
Richardson,  won't  you  say  a  word? 

CLIFFORD  RICHARDSON  (Consulting  Engineer,  New 
York  City):  I  merely  say  in  confirmation  of  the  chair- 
man's remarks  that  Mr.  TiUson's  experience  with  street 
pavements,  as  you  probably  know,  has  been  long  and 
broad  and  large.  We  can  listen  to  him  with  great  confi- 
dence in  anything  he  has  to  say.  I  have  heard  his  paper 
with  great  interest  and  can  commend  it  to  you  all.  I  have 
little  or  no  comment  to  make  upon  any  of  the  conclusions 
which  he  has  addressed  to  this  assembly. 

CHAIRMAN  PARKER:  I  hope  you  won't  hesitate, 
gentlemen,  to  say  anything  you  have  in  your  mind,  or  ask 
any  questions.  Mr.  Compton,  haven't  you  something  to 
offer  to  us? 

R.  KEITH  COMPTON  (Chairman,  Paving  Commission 
of  the  City  of  Baltimore.  Baltimore,  Md.):  Mr.  Chairman 
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and  Qentlemen: — I  realize  that  I  have  been  listening  to  one 
of  the  most  distinguished  engineers  in  this  country.  I 
really  came  to  Cincinnati  to  hear  Mr.  TiUson,  and  see  Mr. 
Parker. 

Now,  I  was  so  much  interested  in  Mr.  Tillson's  address, 
that  I  made  a  few  notes  before  I  came  in  here,  hoping 
that  he  would  take  up  those  very  points,  and  he  has  cov- 
ered most  of  them.  I  was  in  hopes  that  he  would  deal 
with  inspection,  but  it  seems  that  he  did  not.  We  are 
very  much  interested  in  that  In  Baltimore.  As  you  know, 
Baltimore  is  expending  $10,000,000  on  her  paving.  We 
are  completely  reconstructing  the  city  along  that  line. 
Now,  first  as  to  our  system  of  Inspection:  We  have  six 
asphalt  plants  operatijig  in  the  city.  They  are  out  on 
the  boundary  lines  of  the  city,  and  they  cover  every  point 
of  vantage.  Our  system  of  inspection  is  this:  We  have 
our  own  laboratory,  and  we  have  a  plant  inspector  and  a 
general  Inspector.  The  general  inspector  takes  my  ma- 
chine at  7  o'clock  in  the  morning,  and  he  visits  each  plant, 
and  his  sub-inspectors  are  provided  at  the  plants  with  cer- 
tain implements  to  make  the  usual  tests,  viscosity,  pene- 
tration, and  sieves  for  machine  composition.  The  general 
inspector  looks  over  those  fellows,  and  takes  samples  from 
the  plant,  and  then  at  various  times  during  the  day  visits 
the  work,  takes  samples  from  the  work,  and  goes  to  his 
laboratory  and  checks  one  against  the  other;  and  we  think 
that  we  have  a  very  broad  and  general  scheme  for  inspec- 
tion. 

Now,  we  have  been  getting  most  excellent  results  with 
bituminous  concrete.  Just  before  the  convention,  we 
wanted  a  smooth  street  leading  from  Union  Station  over 
to  Mt.  Royal  Station.  The  street  had  not  been  released 
by  the  Sewage  Commission,  so  we  had  not  put  down  what 
we  thought  was  a  permanent  pavement.  So  we  placed 
some  bituminous  concrete  right  down  over  the  cobble- 
stones. NotwithstancLing  the  fact  that  that  street  is  sub- 
jected to  intensely  heavy  traffic — coal  carts  going  into  the 
freight  yards — ^that  pavement  is  standing  up  wonderfully 
well. 

I  would  like  to  say  something  about  the  base.  A  great 
many  of  our  friends  in  Baltimore  thought  that  we  could 
resurface  every  cobblestone  street  in  the  city,  using  the 
cobblestone  as  the  base.    Well,  we  didn't  want  to  do  it,  but 
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we  gave  way  to  public  pressure  and  tried  some.  We  found 
where  the  cobblestone  had  been  disturbed,  digging  trench- 
es or  things  of  that  sort,  that  it  was  utterly  impossible  to 
get  the  cobblestone  back  in  as  safe  a  condition  as  it  was 
when  it  had  been  pounded  down  by  traffic  for  generations. 
So  we  had  to  put  concrete  over  the  trenches,  and  by  the 
time  we  fooled  around  putting  concrete  over  the  trenches 
and  80  forth,  we  found  that  we  had  expended  within  5  cts. 
as  much  as  if  we  had  torn  up  the  whole  business  and  put 
In  a  concrete  base.  So  we  have  given  up  that  idea.  On 
the  heavy  traffic  construction  we  put  in  a  6-in.  base.  On 
the  light  traffic  construction,  assuming  that  the  ground  is 
good,  we  put  in  a  4-in.  base. 

Now,  as  to  gutters:  Our  experience  along  that  line  is 
not  just  exactly  in  accord  with  Mr.  TiUson's.  We  find  that 
brick  gutters  are  absolutely  necessary.  I  know  of  one 
Instance  where  asphalt  has  gone  to  pieces  against  the  curb 
in  three  months,  and  I  know  of  another  instance  where  It 
has  gone  to  pieces  inside  of  a  year. 

Now,  track  construction:  Our  tracks  are  not  laid  on 
concrete.  They  are  on  stone  ballast.  We  get  a  fairly 
good  construction.  We  find  that  we  can't  put  sheet  as- 
phalt against  the  tracks.  We  usually  use  hard  material, 
either  granite  block  or  vitrified  block,  and  in  some  in- 
stances wooden  block.  We  get  excellent  results  with  wood 
block  along  the  rails  instead  of  running  sheet  asphalt  up 
to  the  rails.  We  find  the  wood  block  takes  up  the  vibra- 
tion of  the  track.  It  has  a  certain  amount  of  resiliency 
and  gives  most  excellent  results. 

Now,  asphalt  blocks:  Asphalt  blocks  were  first  laid  in 
Baltimore  30  years  ago,  as  Mr.  Tillson  states.  Some  of 
those  blocks,  notwithstanding  the  fact  that  they  are  on  a 
sand  base,  are  in  place  today  and  very  good  still.  We  are 
now  using  trap  blocks.     That  is  all  I  have  to  say. 

CHAIRMAN  PARKER:  We  have  a  few  more  minutes 
and  I  am  going  to  ask  Mr.  Rourke  of  Boston  to  say  a  few 
words. 

L.  K.  ROURKE  (Commissioner  of  Public  Works,  Bos- 
ton, Mass.):  Mr.  Chairman  and  Gentlemen: — I  realise 
who  Mr.  Tillson  is  and  it  would  certainly  be  presumptuous 
on  my  part  to  attempt  to  discuss  his  paper.  It  seems  to 
me  to  be  almost  the  last  word  on  bituminous  pavements. 
I  might  say  a  few  words,  however,  about  our  conditions 
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in  Boston.  We  haven't  found  asphalt  much  of  a  success^ 
due  to  our  geographical  condition.  We  have  very  narrow 
streets,  in  the  first  place,  and  secondly  a  great  concentration 
of  traflac — too  much  traflSc  for  asphalt  except  in  residen- 
tial streets.  I  was  interested  in  the  figures  which  he  gave 
on  repairs  made  by  municipal  plants.  I  would  be  further 
interested  to  know  how  these  figures  are  gotten  at, 
whether  those  men  engaged  in  asphalt  repairs  were  kept 
on  the  payroll  when  they  were  not  engaged  in  repairing 
asphalt,  and  how  much  of  the  overhead  charges  were 
charged  to  that.  We  have  in  our  city  only  about  350,000- 
sq.  yds.  of  asphalt.  Every  year  we  call  for  a  contract  for 
repairs.  We  get  figures  down  to  about  $1.20  per  yd.  We 
have  never  been  able  by  any  municipal  plant  or  municipal 
work  to  reach  that  figure.  Now,  we  are  up  against  an- 
other thing  in  Boston;  I  don't  know  whether  we  are  ask- 
ing too  much  for  our  money  or  not,  but  the  last  street 
advertised  for  asphalt  was  a  short  residence  street — the 
only  streets  where  we  attempt  to  use  it  at  all  any  more — 
and  we  received  one  bid.  In  other  words  the  asphalt 
contractors  have  left  Boston.  If  any  of  you  are  engaged  in 
that  business,  I  would  like  to  have  you  come  down  and 
talk  it  over  with  me  and  perhaps  we  can  start  it  up  again. 
(Laughter.) 

MR.  TILLSON:  Mr.  Chairman,  I  would  like  to  answer 
Mr.  Rourke's  question  because  the  operation  of  the  munic- 
ipal plant  in  Brooklyn  is  something  that  we  all  are  very 
proud  of  there,  and  particularly  so  because  I  advocated  it 
for  a  long  time  before  I  could  get  it,  and  when  I  did  ad- 
vocate it  we  had  a  man  in  the  finance  department  who 
said  that  if  we  established  this  asphalt  plant  it  would  be 
impossible  for  us  to  purchase  the  asphalt  because  the 
people  owning  the  asphalt  would  combine  and  prevent  the 
city  from  buying  it.  In  answering  specifically  Mr.  Rourke's 
question,  the  figures  on  repairs  in  Brooklyn  are  figured 
exactly  as  they  would  be  by  a  contractor.  That  is  we  have 
a  plant  which  has  cost  us  so  much  money.  We  have  to 
keep  in  repair  between  four  and  five  million  yards  of  as- 
phalt per  year.  We  have  a  superintendent  of  repairs  who 
aas  an  automobile  and  who  receives  $3,000  a  year.  Now 
bis  time,  the  cost  of  the  automobile,  the  cost  of  the  chauf- 
feur, the  cost  of  all  the  men  at  the  plant,  the  interest  on 
the  plant,  the  depreciation  of  the  plant,  and  the  loss  to  the- 
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city  on  account  of  no  taxes  being  paid  for  it,  are  all  figured 
In.  In  fact,  every  overhead  charge  Is  figured  in  arriving  at 
this  cost  per  yard;  and  this  cost  now  you  will  understand, 
was  an  average  over  the  entire  area.  If  we  have  5,000,000 
yards  that  are  being  repaired,  and  the  total  cost  of  re- 
pairs is  $60,000,  $60,000  is  divided  by  6,000,000  to  get 
the  cost  per  square  yard  per  year.  That  has  been  the  ab- 
solute cost,  figuring  in  every  item  of  cost  that  would  be 
put  in  overhead  charges  and  all. 

MAJ.  CROSBY:  It  isn't  the  cost  of  the  actual  repairs 
made,  but  it  is  the  cost  over  the  whole  yardage? 

MR.  TILLSON:  Tes,  not  the  cost  per  yard  of  actual 
yardage  laid.  For  instance,  if  we  had  1,000  yards,  and 
it  cost  $36,  it  would  be  3%  cts.  per  yd.  The  contractor 
is  generally  paid  so  much  per  yard  for  what  he  actually 
lays. 

MR.  ROURKE:  May  I  ask  Mr.  Tillson  one  question? 
What  does  this  force  of  men  do  during  the  year,  the  men 
who  are  engaged  in  this  work,  when  they  are  not  engaged 
in  patching? 

MR.  TILLSON:  There  is  enough  patch  work  to  keep 
them  busy,  including  the  repairs  to  the  cuts  that  are  made 
by  the  contractors  and  the  subsurface  people.  When  they 
are  out  of  work  they  are  laid  off. 

MR.  ROURKE:  We  couldn't  lay  them  off  in  Boston; 
that  is  the  point  I  wanted  to  bring  out. 

CHAIRMAN  PARKER:  I  think  this  discussion  has 
produced  some  very  good  points.  At  any  rate,  it  has 
brought  out  the  combative  spirit  of  the  New  Englander 
which  you  observe  in  Mr.  Rourke.  He  wants  to  know  what 
the  bottom  facts  are. 

This  telegram  has  just  been  received.  I  will  read  it  to 
you,  gentlemen,  because  it  seems  to  be  of  interest. 

Jacksonville,  Fla.,  Dec.  3,  1912. 
American  Road  Builders'  Association,  In  Session,  Cincinnati,  O.: 
The  State  Good  Roads  Association  of  Florida,  through  Its  offi- 
cers and  Board  of  Governors,  sends  greetings  from  the  "Sunny 
South"  to  its  brethren  in  convention  In  the  "Chilly  North." 
Best  wishes  for  a  successful  convention.  Work  well  organized 
here;  much  road  building.  Hope  to  secure  State  Highway 
legislation  next  spring. 

(Signed)      DR.   W.   N.   STINSON.  President 
A  B.  DUNNING,  Secretary. 

The  next  in  order,  gentlemen,  is  a  paper  on  "Creosoted 
Wood  Block  Pavement  in  the  City  of  Minneapolis,  Minn., 
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as  Laid  by  the  City  by  Day  Labor."  Thie  paper  has  been 
prepared  by  Ellis  R.  Dutton,  Assistant  City  Engineer  of 
Minneapolis. 

(Mr.  Dutton  not  being  present,  his  paper  was  read  by 
Chairman  Parker.) 


GREOSOTED   WOOD   BLOCK   PAVEMENT   IN   THE  CITY 

OF  MINNEAPOLIS,  MINN.,  AS  LAID  BY  THE 

CITY,  BY  DAY  LABOR 

By  ELLIS  R.  DUTTON 
Assistant  City  En^neer,  Minneapolis,  Minn. 

The  city  of  Minneapolis  has  at  the  present  time  over 
1,000,000  square  yards  of  creosoted  wood  block  pavement, 
laid  by  day  labor. 

In  1901,  the  city  officials  began  investigating  to  find  a 
paving  material  that  would  be  better  than  that  they  had 
been  using.  The  sheet  asphalt  was  unsatisfactory,  being 
put  in  by  the  asphalt  company  under  a  guarantee  which 
they  did  not  live  up  to  but  allowed  holes  to  remain  in 
the  paving  for  a  whole  season.  The  brick  paving  was  too 
noisy  and  the  sandstone  blocks  wore  badly.  The  merits  of 
a  creosoted  wood  paving  having  been  put  forward  by  parties 
interested,  the  paving  in  Indianapolis  and  the  blocks  in 
front  of  the  Auditorium  in  Chicago  were  investigated,  and 
it  seemed  that  in  this  they  had  found  the  best  paving  for 
this  city.  Accordingly,  in  1902,  the  City  Council  ordered 
10th  Street  South,  from  1st  Avenue  South  to  Park  Avenue, 
to  be  paved  with  creosoted  wood  blocks  similar  to  those 
used  on  Michigan  Boulevard  in  Chicago.  Quite  a  few  peo- 
ple opposed  this  kind  of  wood  pavement,  remembering  the 
experience  we  had  had  with  the  old  cedar  blocks  which  had 
been  used  so  extensively  and  not  knowing  the  difference  be- 
tween them  and  the  ones  proposed.  Notwithstanding  the 
opposition,  the  street  was  paved  in  1902,  the  city  purchas- 
ing the  blocks  from  the  Republic  Creosoting  Company  of 
Indianapolis. 

The  blocks  were  4-in.  southern  yellow  pine,  treated  with 
12  lbs.  of  "Kreodone"  oil,  which  was  a  trade  name  for  a 
better  quality  of  creosote  oil. 

There  were  laid  13,500  sq.  yds.  and  the  cost  for  pave- 
ment, complete,  was  $2.79  per  sq.  yd.,  the  city  of  Minne- 
apolis doing  all  the  work  by  day  labor  and  purchasing  the 
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I^ayinpT   the    Wood    Blocks. 


Filling  the  Joints. 
WORK  DONE  BY  THE  CITY  BY  THE  DAY  LABOIi  PLAX. 
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blocks  at  11.95  per  sq.  yd.,  f.o.b.  Minneapolis.  These  blocks 
were  laid  upon  a  6-in.  natural  cement  concrete  foundation, 
oyer  which  was  spread  a  1-in.  cushion  of  sand,  upon  which 
the  blocks  were  laid  at  an  angle  with  the  curb  of  about  62 
degrees.  There  were  no  cross  expansion  Joints  used,  only 
a  1-in.  Joint  on  each  side  of  the  street  next  to  and  parallel 
with  the  curb.  These  Joints  as  well  as  the  Joints  between 
the  blocks  were  filled  with  paving  pitch,  and  the  street  was 
finished  with  a  ^-in.  coating  of  sand  to  absorb  the  ex- 
cess pitch  on  top  of  the  blocks.  In  laying  these  blocks,  we 
considered  that  it  would  be  better  to  lay  them  at  an  angle 
with  the  curb  instead  of  at  right  angles,  both  on  account  of 
the  travel  and  also  the  expansion,  and  the  correctness  of 
the  assumption  has  been  proven  by  experience. 

In  the  experimental  blocks  which  were  laid  on  Nicollet 
Avenue,  by  the  Forest  Service,  the  creosoting  company  and 
the  city  of  Minneapolis,  observations  made  in  1912  prove 
that  it  is  better  to  lay  the  blocks  at  an  angle  of  approxi- 
mately 62  degrees,  as  that  method  shows  less  wear  of  the 
Joints  than  any  other.  The  pavement  on  10th  Street  has 
proved  a  complete  success,  as  there  have  been  practically 
no  repairs  on  account  of  the  blocks,  and  the  wear  has  been 
only  about  ^-in.  up  to  the.  present  time. 

This  pavement  looked  so  good  and  seemed  to  be  so  satis- 
factory, that  in  1903  it  was  determined  to  lay  more  of  this 
class  of  paving.  Minneapolis  being  situated  in  a  pine  coun- 
try and  being  one  of  the  largest  centers  of  pine  lumber  man- 
ufacture, it  was  asked  "Why  not  use  our  native  Norway  pine 
for  the  work?"  The  matter  was  discussed  and  finally  it 
was  decided  to  use  Norway  pine,  treated  the  same  as  the 
yellow  pine.  Accordingly,  arrangements  were  made  for 
the  erection  of  a  treating  plant  in  Minneapolis,  if  the  city 
would  use  30,000  sq.  yds.  of  creosoted  Norway  pine  blocks. 
The  price  of  this  class  of  blocks  was  $1.64  per  sq.  yd.,  f.o.b. 
Minneapolis,  using  12  lbs.  of  "Kreodone"  oil  per  cu.  ft. 

In  the  paving  of  3d  Avenue  South  in  1903,  there  were 
left  over  from  1902  about  300  yards  of  the  yellow  pine 
blocks  which  were  used  in  this  street,  and  the  remainder 
was  Norway  pine.  In  1911,  I  took  out  some  samples  of 
these  two.  classes  of  wood,  which  had  received  exactly  the 
same  travel  and  wear,  and  found  that  the  yellow  pine  blocks 
showed  a  wear  of  H  in.  and  the  Norway  pine  blocks  twice 
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as  much — ^  in.  This  was  an  actual  comparatiTe  test  of 
the  two  kinds  of  wood  on  the  same  street  and  under  the 
same  conditions. 

In  1904  the  price  for  blocks  was  |1.73  per  sq.  yd.,  f.o.b. 
Minneapolis,  hut  there  were  proposals  as  low  as  |1.61  per 
BQ*  yd.,  using  common  commercial  creosote  oil.  The  en- 
Sinoers  and  the  paving  committee  considered  the  higher 
priced  blocks,  treated  with  the  best  grade  of  oil,  to  be  the 
better  and  cheaper.  It  was  believed  that  the  oil  that  con- 
tained the  larger  percentage  of  residue  after  distillation  to 
816**  C.  was  the  better.  The  cheaper  oil  showed  43  per 
cent,  of  residue  and  the  best  showed  70  per  cent,  of  residue. 
The  latter  was  used  and  there  was  much  criticism  made 
and  much  newspaper  notoriety  given  the  matter,  but  the 
wisdom  of  the  purchase  has  been  shown  by  experience. 

One  piece  of  work  that  was  done  in  another  city  using 
the  cheaper  oil  never  was  satisfactory,  and  was  replaced 
some  time  ago  with  a  better  grade  of  paving  blocks.  These 
proposals  were  made  under  a  specification  requiring  the 
bidder  to  submit  samples  of  oil  and  blocks,  and  the  diffi- 
culties arising  therefrom  led  me  to  draw  new  specifications 
defining  the  exact  kind  of  oil  to  be  used.  It  required  a 
very  great  amount  of  study  and  a  great  number  of  experi- 
ments to  determine  Just  what  kind  of  oil  would  be  re- 
quired, and  to  specify  an  oil  that  would  be  commercially 
practicable.  You  might  specify  an  oil  which  could  not  be 
made  in  large  quantities  at  anywhere  near  a  reasonable 
price.  There  had  been  no  specifications  of  the  kind  made 
previously  for  paving  blocks,  and  there  was  no  printed  mat- 
ter or  books  that  could  be  consulted,  so  the  matter  had  to 
be  tried  out. 

The  specifications  of  1905  required  an  oil  of  a  gravity  of 
1.09  at  20''  C,  and  specified  the  fractional  distillation  per- 
centages. These  were  the  first  specifications  of  the  kind 
and  they  have  been  followed  throughout  the  country  ever 
since.  The  idea  of  specifying  what  is  required  should  be 
adopted  for  all  classes  of  paving  and  paving  materials,  'vs 
it  places  the  contractors  «on  an  equal  footing,  and  the  mu- 
nicipality gets  what  it  asks  for,  provided  the  engineers  know 
how  to  get  it.  And  this  brings  up  the  question  of  inspection, 
and  there  is  no  class  of  paving  that  requires  more  rigid 
inspection  than  the  creosoted  blocks,  and  if  it  is  possible 
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to  obtain  a  competent  person  to  do  the  inspecting  it  is 
money  well  spent.  We  also  raised  the  amount  of  oil  per 
cubic  foot  to  16  lbs.  this  year,  as  it  was  considered  better 
to  fill  the  wood  more  thoroughly  and  make  the  blocks  more 
waterproof.  This  amount  has  not  been  changed  since, 
though  other  cities  have  put  in  20  or  more  pounds,  which, 
I  think,  has  caused  other  trouble.  The  price  of  the  blocks  was 
$1.4  9  per  sq.  yd.  f.  o.  b.  Minneapolis,  for  4-in.  Norway  pine. 

We  continued  the  use  of  Norway  pine,  taniarac  and  hem- 
lock until  1911,  when  we  returned  to  the  yellow  pine  blocks 
which  seemed  to  give  the  best  results,  especially  on  heavily 
traveled  streets.  We  also  used  a  3^-in.  block  on  the  lighter 
traffic  streets.  We  have  had  no  trouble  with  our  creosoted 
block  pavements,  though  on  one  particularly  heavily 
traveled  street  the  Norway  pine  blocks  have  worn  about  2 
ins.,  and  will  soon  have  to  be  relald. 

On  Jan.  1,  1912,  we  had  a  total  of  968,000  sq.  yds.  of 
creosoted  wood  block  paving,  put  in  at  a  cost  of  $2,466,- 
000,  or  an  average  of  $2.52  per  sq.  yd.  The  prices  have 
varied,  as  the  prices  of  material  varied,  from  $2.29  per  sq. 
yd.  in  1908  to  $2.82  per  sq.  yd  in  1907.  The  price  of  the 
crushed  limestone  used  in  the  concrete  base  averages  about 
$1.75  per  cu.  yd.  delivered  on  the  street.  The  sand  costs 
about  75  cts.  per  cu.  yd.,  and  Portland  cement  has  cost 
from  86%  cts.  to  $1.80  per  bbl.  delivered  f.o.b.  Minne- 
apolis, depending  on  the  year.  The  cost  of  paving  as  given 
above  includes  the  grading  for  the  foundation,  the  laying 
of  the  concrete  base,  the  paving  blocks,  pitch,  and  all  the 
labor  connected  with  making  a  complete  pavement.  I  have 
not  heard  of  a  city  that  gets  as  much  for  the  money  as  we 
do.  The  city  of  Minneapolis  does  all  of  its  public  work  by 
day  labor  and  has  done  so  for  the  past  twelve  years,  with 
the  exception  of  asphalt  paving,  which  it  could  not  do  as  it 
had  Ro  ah^i/nalt  plant.  The  wages  paid  common  labor  in  pav- 
ing work  have  increased  from  $1.75  per  day  of  10  hours 
to  $2.40  per  day  of  8  hours  in  1912.  The  costs  of  skilled 
labor  and  teams  have  increased  almost  as  much  in  pro- 
portion. 

We  have  tried  to  eliminate  the* question  of  politics  from 
the  work,  and  have  been  partly  successful,  but  the  political 
question  is  the  weak  point  in  the  day  labor  system.  All 
work  If  done  under  the  direction  of  the  City  Englneei,  but 
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Is  ordered  by  the  City  Council  through  the  various  com- 
mittees, such  as  Water  Works,  Sewer,  Paving,  etc.  All 
materials  are  advertised  for  and  contracts  awarded  by  the 
City  Council.  I  think  that  as  a  general  thing  we  get  better 
work  and  better  materials  under  this  system  than  in  much 
of  the  work  done  by  the  contract  system.  There  is  no 
disposition  or  reason  to  slight  the  work  in  any  way  under 
the  day  labor  system  if  done  under  proper  safeguards.  The 
political  tendency  migl^t  be  to  do  as  much  work  by  hand 
labor  as  possible,  but  we  have  gotten  away  from  that  and 
are  using  labor  saving  machinery  wherever  it  is  deemed 
more  economical  and  whenever  the  money  is  provided  to 
purchase  such  machinery. 

To  show  the  preference  for  the  different  kinds  of  paving, 
from  1902  to  1912,  the  following  table  is  given: 

CHARACTER  OF  PAVEMENT.  JAN.   1,  1902,  AND  JAN.   1.  1912. 

t Square    Yards x 

Kind  of  Pavement.                Jan.  1, 1902.  Jan.  1, 1912.  Increase. 

Sheet    asphalt 206,471              164,441  42.080* 

Brick    171,144               390,869  219,725 

Creosote   blocks 967,616  967,616 

Granite   blocks 166.994               408,916  246.921 

Sandstone    blocks 61,661              347.989  286,278 

Macadam     129.305               886.159  206,854 

*  Decrease. 

Omitting  the  sheet  asphalt,  this  shows  that  in  the  last 
ten  years  the  area  of  all  kinds  of  pavement  other  than 
creosoted  wood  blocks,  has  increased  958,778  sq.  yds.,  and 
that  during  this  time  there  have  been  constructed  967,616 
sq.  yds.  of  creosoted  block  pavement,  a  little  more  than 
all  others  combined.  I  give  this  to  show  what  kind  of 
paving  the  people  prefer,  for  it  is  the  people  that  ask  for 
it  and  pay  for  it.  I  have  omitted  from  the  table  the  old 
cedar  block  pavement  which  was  laid  quite  extensively 
some  years  ago  and  which  has  been  almost  entirely  re- 
placed. I  think  the  people's  preference  has  been  largely  on 
account  of  the  success  we  have  had,  as  we  have  had  no 
"buckling,"  "bleeding"  or  other  difficulties  which  have 
been  experienced  in  other  places. 

The  Minneapolis  creosoted  wood  block  pavements  have 
been  used  as  a  sample,  and  a  great  many  delegations  from 
other  cities  have  inspected  our  paving  in  attempts  to  de- 
termine what  was  best  for  them  to  use.  There  have  been  a 
great  many  contractors  and  engineers  looking  at  our  work 
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and  trying  to  find  out  how  to  do  it  and  to  learn  the  reason 
for  our  success  in  this  class  of  paying,  and  I  suppose  they 
all  did. 

There  are  several  things  necessary  to  properly  construct 
a  creosoted  wood  block  pavement: 

1 — ^The  proper  kind  and  quality  of  wood. 

2 — The  proper  kind  and  quality  of  oil. 

3 — The  proper  amount  of  oil  and  treatment. 

4 — The  blocks  must  be  laid  properly. 

5 — The  Joints  must  be  filled  properly. 

6 — ^The  pavement  must  be  cared  for  properly  after  con- 
struction. 

I  have  touched  on  almost  all  of  the  points,  and  if  they 
are  looked  after  properly  in  a  careful  manner  by  compe- 
tent persons,  you  will  get  the  best  pavement  it  is  possible 
to  obtain  at  the  present  time. 


CHAIRMAN  PARKER:  Before  beginning  the  discus- 
sion of  this  paper,  Mr.  Lewis,  the  President,  has  asked  me 
to  read  to  you  the  foUowng  telegram,  which  he  has  Just 
sent: 

To  Hon.  J.  p.  Harlan,  Good  Roads  Convention,  Tacoma,  Wash.: 
American  Road  Builders  In  ninth  annual  session  assembled, 
send,  througrh  their  ofticers,  cordial  greetlners  to  Washinerton 
convention. 

(Sigmed)     NELSON  P.  LEWIS,  President 
E.  L.  POWERS,  Secretary. 

DR.  GEO.  P.  HERMANN  (Cincinnati,  O.):  Mr.  Chair- 
man, he  mentions  %-in.  as  the  amount  of  wear  of  creo- 
soted block.     What  length  of  time  was  that? 

CHAIRMAN  PARKER:  The  time  as  stated  in  the  paper 
was  8  years,  from  1903  to  1911.  Is  there  any  gentleman 
here  that  provides  wood  block  for  contractors,  or  anybody 
interested?     I  know  contractors  are  modest  men  as  a  rule. 

Are  there  any  contractors  in  this  room?  I  should 
like  to  know,  if  you  have  not  got  anything  to  say  about 
wood  block — ^how  the  contractors  like  the  idea  of  day 
labor  in  the  different  cities  throughout  this  country. 
(Laughter.) 

J.  C.  TRA VILLA  (Street  Commissioner,  St.  Louis, 
Mo.):  Mr.  Chairman  and  Gentlemen: — I  am  not  a  con- 
tractor but  have  had  considerable  to  do  with  the  contract- 
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ors  in  conatnicting  all  classes  of  pavements  and  have  taken 
a  special  interest  in  the  construction  and  maintenance  of 
wood  block  pavements. 

It  may  be  of  interest  to  some  of  the  engineers  present 
today  to  speak  of  the  method  of  eliminating  expansion 
troubles  that  I  have  inaugurated  in  St.  Louis. 

Most  of  the  expansion  troubles  in  wood  block  pavements 
are  due  to  the  blocks  drying  out  in  transit  or  on  account 
of  unusual  delay  in  having  them  laid  promptly  in  the 
streets  during  the  hot  summer  months.  To  overcome  this 
trouble,  we  experimented  during  the  past  summer  with 
the  use  of  clay  as  a  preliminary  expansion  material.  The 
method  was  as  follows: 

Instead  of  providing  for  the  standard  1-in.  bituminous 
expansion  joint  along  the  curb,  a  width  of  1^  to  2  ins. 
was  allowed  at  each  curb,  depending  upon  the  width  of 
the  roadway.  These  expansion  joints  were  filled  with  clay, 
the  blocks  rolled,  wetted  down  and  then  covered  with  sand 
and  the  sand  kept  moist  for  a  period  of  four  days.  It  was 
found  by  this  treatment  that  the  clay  expansion  joint 
closed  up  in  some  instances  as  much  as  %  in.  and  that 
the  joints  between  the  blocks  became  tight.  After  the 
swelling  had  been  all  taken  up,  the  sand  was  allowed  to 
dry  out  and  was  then  broomed  into  the  joints.  Later  on 
the  clay  was  removed  from  the  joints  and  asphaltic  ce- 
ment substituted.  However,  I  am  satisfied  that  the  clay 
in  itself  would  have  been  sufficient,  but  since  the  speci- 
fications called  for  a  bituminous  expansion  joint,  it  was 
necessary  to  use  same  to  make  the  tax  bills  valid.  I  be- 
lieve this  is  an  innovation  in  the  laying  of  wood  block 
pavements,  and  do  not  hesitate  to  recommend  its  use. 

Climatic  conditions  play  an  important  part  in  the  success 
of  laying  wood  blocks.  By  close  observation  it  will  be 
noted  that  the  sap  of  the  wood  holds  the  moisture,  and 
this  is  one  source  of  expansion  trouble. 

Any  questions  relative  to  this  work  or  the  construction 
of  wood  block  pavements  that  the  members  desire  to  ask 
will  be  cheerfully  answered. 

DELEGATE:    What  block  do  you  use? 

MR.  TRAVILLA:  We  are  using  the  long  leaf  yellow 
pine  block,  treated  with  16  lbs.  of  preservative.  The  blocks 
are  3^  ins.  in  depth,  3  to  4  ins.  in  width,  6  to  8  ins.  in 
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length.  Formerly  a  4-in.  block  was  recommended.  How- 
ever, we  are  now  using  a  3% -in.  l)lock  and  are  doing 
some  experimental  work  with  a  3-in.  block.  Blocks  are 
laid  at  an  angle  of  6  2  Ms  degrees.  I  prefer  to  lay  blocks 
at  an  angle  to  the  curb.  The  city  is  buying  blocks  for 
$1.60  f.o.b.  St.  Louis.  The  contract  price  for  wood  block 
paving  on  a  concrete  base  6  ins.  in  depth,  1  in.  sand  base 
and  a  sand  filler,  with  bituminous  expansion  Joints,  or- 
dinarily runs  about  $2.55  per  sq.  yd. 

DELEGATE:    A  sand  filler  altogether? 

MR.  TRAVILLA:     Yes. 

DELEGATE:  I  would  like  to  ask  whether  you  have 
the  absorption  test? 

MR.  TRAVILLA:    No. 

MR.  ROURKE:    What  is  the  maximum  grade? 

MR.  TRAVILLA:  I  do  not  recommend  that  wood  blocks 
be  laid  on  a  grade  exceeding  3K»  per  cent. 

MR.  ROURKE:    Any  trouble  from  slipping? 

MR.  TRAVILLA:  In  the  fall  of  each  year  we  oil  and 
sand  most  of  our  wood  block  pavements,  using  about  % 
gal.  of  heavy  residuum  oil  per  sq.  yd.,  applied  at  a  tem- 
perature of  about  250°  F.,  then  covering  the  oil  with  a 
sharp  grit.  This  treatment  ordinarily  lasts  through  the 
winter  and  there  is  no  difficulty  from  slipperiness. 

DELEGATE:     Do  you  prefer  heavy  or  light  oil? 

MR.  TRAVILLA:  I  recommend  oil  varying  from  1.08  to 
1.10,  giving  preference  to  the  lighter  oil.  My  experience 
hri  been  that  there  is  less  objection  from  bleeding  with 
the  light  oil  than  from  the  heavy  oil  with  an  admixture 
of  tar.      (Applause.) 

CHAIRMAN  PARKER:  Now,  gentlemen,  if  you  have 
all  the  questions  asked  on  this  matter,  we  will  proceed  to 
the  next,  which  is,  "Cuts  in  Newly  Paved  Streets,"  a  paper 
prepared  by  H.  M.  Waite,  City  Engineer  of  Cincinnati,  to 
be  read  by  Mr.  Barlow,  Assistant  City  Engineer. 

MR.  BARLOW:  Mr.  Chairman  and  Gentlemen: — Mr. 
Waite  was  called  out  of  the  city  unexpectedly,  and  this 
paper  was  gotten  up  hurriedly  in  his  absence.  It  will  not 
be  his  paper,  but  one  which  I  prepared  for  him,  so  I  don't 
want  to  put  the  responsibility  of  the  paper  on  him. 
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CUTS  IN  NEWLY  PAVED  STREETS 

By  JAMES  £.  BARLOW 
Assistant  City  Engineer,  Cincinnati,  Oliio 

This  association,  I  judge,  has  dealt  principally  with  the 
construction  of  good  roads  as  the  connecting  links  between 
communities.  An  added  problem  arises  when  we  come  to 
construction  and  maintenance  of  urban  roads  or  streets 
as  the  traffic,  if  we  may  call  it  such,  below  the  surface  of 
the  roadway  becomes  of  almost  equal  importance  to  that 
above.  A  cross  section  of  a  downtown  city  street  will  show 
car  tracks,  electric  ducts,  telephone  conduits,  water  mains, 
gas  mains,  sewers,  etc.,  and,  of  course,  leading  from  these 
to  the  difterent  buildings,  would  be  the  necessary  service 
branches.  These  all  constitute  a  network  which  honey- 
combs our  pavement  foundations,  and  it  is  the  repair,  re- 
newal and  extension  of  these  which  give  rise  to  the  prob- 
lem on  which  it  is  desired  to  start  a  discussion;  namely, 
''openings  in  street  pavements." 

It  is  a  matter  of  common  observation  to  you  all  that  an 
opening  repaired  is  never  as  good  as  the  original  undis^ 
turbed  pavement.  In  addition  to  the  general  disturbance 
of  the  subsoil  there  is  usually  left  a  slight  hummock  or  a 
slight  depression  in  the  pavement  which  the  pounding 
of  traffic  accentuates,  causing  a  more  or  less  endless  chain 
of  repairs.  Eminent  authorities  have  estimated  that  in 
some  cities  the  useful  life  of  the  pavement  is  decreased 
25  per  cent,  by  these  cuts.  The  reduction  in  the  life  of 
the  pavement  in  a  city  such  as  Cincinnati  is  probably  not 
as  great  as  this,  but  nevertheless,  the  damage  is  very  real. 
Some  idea  of  this  damage  in  dollars  and  cents  may  be  had 
when  one  realizes  that  the  cost  of  pavements,  including 
maintenance,  interest  and  renewals  in  a  modern  city  like 
Cincinnati,  exceeds  $2,000,000  per  year,  i.  e.,  if  our  pave- 
ments were  laid  and  maintained  by  a  public  service  cor- 
poration, a  fair  annual  rental  would  exceed  the  figure 
mentioned.  Now,  aside  from  shortening  the  life  of  the 
pavement,  these  openings  cause  danger  and  annoyance  to 
traffic,  wear  and  tear  to  vehicles;  they  render  cleaning 
more  difficult,  they  are  unsightly  in  themselves  until  re- 
paired and  they  are  costly  to  restore  and  they  later  become 
the  source  of  additional  repairs.     Thus  the  importance  of 
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properly  controlling  bucIi  openings  and  reducing  them  to  a 
minimum  is  readily  seen. 

As  a  complete  solution  of  this  problem  some  have  sug- 
gested subways  or  pipe  galleries  under  the  streets  with 
laterals  to  property  lines.  Others  have  suggested  subways 
under  the  sidewalks,  necessitating  double  lines  of  mains. 
However,  the  investments  tied  up  in  the  present  form  of 
underground  construction,  the  enormous  expense  necessary 
for  subways  and  the  fact  that  much  of  tti^  sidewalk  space 
where  subways  are  most  needed  is  used  privately  for  build- 
ings as  areaways,  all  tend  to  throw  this  solution,  for 
most  cities,  into  the  somewhat  distant  future.  The  prob- 
lem thus  becomes  one  of  best  controlling  the  present  cuts 
and  reducing  the  number  to  a  minimum. 

Probably  the  best  way  to  bring  this  subject  to  a  focus 
would  be  to  outline  briefly  the  manner  in  which  this 
problem  of  cuts  and  their  restoration  is  handled  in  this 
city. 

When  a  street  is  to  be  improved  notices  of  the  two 
final  steps  in  the  legislation  are  sent  to  all  the  public 
service  corporations,  and  again  when  bids  are  received, 
and  again  when  the  contractor  is  ordered  to  begin  work. 
The  object  of  these  notices,  of  course,  is  to  keep  the  com- 
panies informed  of  the  status  of  the  proposed  improve- 
ment and  allow  them  ample  time  to  plan  repairs,  renewals 
or  extensions.  At  the  outset,  however,  it  may  as  well  be 
admitted  that  the  franchises  of  these  local  public  service 
corporations  are  such  that  we  have  little  or  no  control 
over  what  they  shall  do  along  these  lines. 

As  an  additional  lever,  early  this  year  a  city  ordinance 
was  passed  which  virtually  prevents  any  opening  in  a  newly 
laid  pavement  for  a  period  of  three  years,  except  in  regu- 
lar emergencies.  Notices  calling  attention  to  this  ordin- 
ance are  sent  to  all  public  service  corporations  and  to 
property  holders  about  three  months  before  the  actual 
work  of  construction  begins. 

The  topography  of  Cincinnati  is  such  that  often  the 
heavy  cuts  and  fills  practically  prohibit  the  laying  of 
mains  until  the  street  is  graded.  On  all  contracts  now  let, 
if  the  street  does  not  already  contain  water  and  sewer 
mains,  they  are  included  in  the  street  improvement  con- 
tract. We  only  wish  we  might  include  gas  in  the  same 
way. 
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To  prevent,  in  so  far  as  possible,  openings  for  house 
connections,  we  are  now  serving  notices  on  all  property 
owners  along  a  proposed  improvement  to  make  water  and 
Bcwer  connections  to  tlieir  lots,  whether  occupied  or  va- 
cant. If  these  are  not  made  in  20  days,  the  city  makes 
such  connections  to  the  curb  line  and  assesses  the  cost 
thereof  against  the  individual  property.  This  calls  forth 
considerable  objection,  but  it  must  be  borne  in  mind 
that  half  the  owners  gladly  make  all  connections  and  it  is 
only  just,  that  we  should  take  such  steps  to  prevent  the 
other  half  from  damaging  the  pavement. 

The  preceding  may  all  be  classed  as  preventive  meas- 
ures. There  is  also  to  be  considered  the  proper  control 
and  restoration  of  the    necessary    openings. 

An  important  step  in  an  intelligent  control  of.  street 
openings  is  to  know  what  you  have  under  the  pavements 
and  where  these  structures  are.  This  primary  information 
is  not  always  in  the  hands  of  cities.  In  connection  with 
an  investigation  for  a  comprehensive  sewer  layout,  a  com- 
plete underground  survey  is  being  made  to  locate  all  of 
the  subsurface  structures.  These  plots  will  be  made  on  a 
scaJe  of  40  and  50  ft.  to  the  inch.  There  will  be  possibly 
1,000  sheets,  24  by  34  Ins.,  in  the  complete  set.  When 
compiled  these  will  be  kept  up-to-date  as  a  basis  for  our 
underground  records  and  we  can  then  more  intelligently 
direct  future  underground  construction. 

There  is,  of  course,  also  to  be  considered  the  actual 
making  of  the  restorations.  Several  years  ago  a  city 
ordinance  was  passed  making  it  unlawful  for  any  person 
other  than  the  Street  Repair  Department  to  open  any  pave- 
ment without  a  permit  therefor.  This  ordinance  further 
provided  that  the  application  for  this  permit  should  state 
the  location  and  size  of  the  opening  and  the  kind  of  pave- 
ment. Before  the  permit  is  issued  a  deposit  is  required, 
based  on  the  published  sliding  scale  of  prices  for  the  res- 
toration of  difflerent  sized  openings  in  the  various  kinds  of 
pavements.  No  persons  other  than  the  employees  of  the 
Street  Repair  Department  are  allowed  to  permanently 
restore  thes^  openings. 

The  party  making  the  opening  does  the  backfilling  and 
makes  ^a  temi;)orary  restoration  of  the  pavement;  if  the 
backfilling  is  not  properly  done  the  Street  Repair  Depart- 
ment does  it  over  and  bills  it  to  the  party  responsible. 
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The  Street  Repair  Department  handles  the  issuing  of 
all  permits  and,  of  course,  makes  all  rules  in  accordance 
with  which  such  openings  can  be  made.  The  control  of 
the  openings  and  the  responsibility  for  their  speedy  and 
adequate  restoration  is  thus  centralized. 

This  outlines  the  principal  steps  taken  here  to  control 
street  openings.  Some  of  these  measures  cause  much  fric- 
tion and  delay,  especially  those  involving  serving  of  legal 
notices  which  require  definite  periods  of  time  before  action 
can  be  taken.  However,  we  feel  that  the  end  justifies  the 
means. 


CHAIRMAN  PARKER:  The  discussion  of  this  matter 
will  be  opened  by  a  gentleman  that  I  judge  f.-om  the  ap- 
plause you  gave  him  last  night  will  be  very  welcome  to 
you,  and  that  is  M.  de  PuUlgny,  of  Prance,  who  is  pre- 
pared to  give  you  information  on  this  and  other  matters. 

M.  DE  PULLIGNY:  Gentlemen,  it  Is  very  late  and  you 
have  still  some  work  to  do,  so  I  will  be  very  short.  More- 
over, the  paper  you  have  heard  is  so  excellent  and  covers 
the  subject  so  completely  that  very  little  is  left  for  dis- 
cussion. I  may  say  also  that  the  Cincinnati  system  for 
those  cuts  appears  to  be  very  good  and  similar  in  its  prin- 
ciples to  the  system  which  is  followed  in  the  large  French 
cities.  So,  I  expect  that  the  system  being  adopted  both  in 
France  and  in  Cincinnati,  no  greater  model  can  be  re- 
ferred to  you.     (Laughter  and  applause.) 

I  will  only  insist  a  moment  on  a  suggestion  which  the 
gentleman  has  mentioned  in  his  paper,  but  to  which  I  do 
not  think  he  has  given  sufficient  emphasis. 

In  new  cities,  as  you  Americans  build  them  at  times, 
very  quickly,  or  even  in  new  streets  of  old  cities,  it  seems 
that  the  problem  of  cuts  in  the  pavements  could  be  better 
handled  if  the  gas  and  water  mains  (and  all  conduits  in 
general)  were  laid  under  one  of  the  sidewalks  instead  of 
occupying  the  roadway. 

Putting  other  mains  under  the  second  sidewalk  would 
involve  an  exaggerated  expense.  Such  should  not  be  the 
case  if  the  company  setting  the  first  main  would  simply 
put,  at  the  same  time,  a  branch  pipe  across  the  street  at 
each  crossing  between  two  blocks  so  as  to  reach  the  next 
sidewalk. 
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When  connection  with  the  houses  in  the  block  would 
be  required  the  branch  pipe  should  be  extended  by  degrees 
through  a  small  feeder  at  right  angles  with  it,  one-half 
of  it  under  each  of  the  adjoining  blocks. 

The  branch  pipe  and  the  feeders  could  be  of  small  di- 
ameter as  each  of  the  latter  would  be  intended  for  feeding 
the  houses  of  one-half  block  only  and  the  former  would 
require  a  double  supply;  so  that  the  expense  for  laying 
these  branch  pipes  and  feeders  should  be  moderate. 

At  the  end  and  when  all  the  houses  should  be  con- 
nected, if  consideration  be  taken  of  the  lengths  of  pipes, 
trenches,  cuts  in  the  pavement  and  repairs,  I  believe  that 
economy  for  the  companies  would  appear  in  the  proposed 
system  compared  with  the  old  one. 

So,  I  think  that  such  a  system  could  be  and  should  be 
considered  with  interest  by  the  American  engineers  in 
the  new  cities  and  in  the  new  streets.  I  do  not  speak  of 
the  old  ones. 

This  being  said,  I  do  not  see  what  I  could  add.  I  con- 
sider the  principles  enunciated  as  very  good.  I  think  it 
may  be  summarized  under  three  heads:  First,  having  a 
good  map  of  what  is  underneath  the  streets,  knowing  what 
you  can  do  and  what  you  can  do  at  a  certain  moment; 
second,  giving  one  notice  to  all  the  companies  interested 
when  work  of  general  resurfacing  is  to  be  done  so  that 
they  could  do  their  work  at  the  same  time  that  the  streets 
were  done,  and,  third,  providing  a  permit  for  any  cut  to 
be  made  in  the  street,  and  imposing  a  rather  heavy  price 
for  the  payment  of  the  restoration  by  the  Street  Repair 
Department,  so  that  the  companies  would  be  induced  to 
make  all  their  repairs  at  the  same  time,  and  make  as  few 
repairs  as  possible.     (Applause.) 

CHAIRMAN  PARKER:  Gentlemen,  last  night  we 
missed  the  paper  of  Commissioner  Marker,  and  its  dis- 
cussion by  Col.  Stevens,  because  Commisisoner  Marker  was 
faithfully  attending  to  his  duties  elsewhere.  We  do  not 
take  serious  offense  at  his  action  because  he  was  attending 
to  his  duties,  and  we  like,  as  you  all  do  undoubtedly,  to 
encourage  that  effort  on  the  part  of  a  public  official. 
Therefore,  with  the  approval  of  the  President,  I  am  going 
to  introduce  now  a  paper  which  should  have  been  read 
yesterday  afternoon.  It  will  keep  you  a  very  little  time, 
and  I  think  it  will  be  well  worth  your  while.  Mr.  Marker's 
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address  was  to  be  on  the  development  of  a  plan  for 
a  state  road  system.  Mr.  Marker  is  the  State  Highway  Com- 
missioner of  Ohio. 


THE  DEVELOPMENT  OF  A  PLAN  FOR  A  STATE  ROAD 

SYSTEM 

By  JAMES  R.  MARKER 

State  Highway  Commissioner  of  Ohio 

I  have  been  asked  to  read  to  you,  today,  a  paper  on 
the  "Development  of  a  State  System  of  Highways/*  and  I 
have  responded  to  this  invitation  not  only  with  a  due  ap- 
preciation of  the  honor  and  courtesy  extended,  but  in  the 
belief  that,  as  Commissioner  of  Highways  of  this  State,  it 
is  my  duty  to  meet  and  confer  with  all  public  and  civic 
bodies  interested  in  the  establishment  and  development  of 
inter-county  roads  and  highways.  In  cooperation  there  is 
strength  and  unity  of  purpose,  and  from  just  such  gather- 
ings as  this,  permitting  wide  discussion  and  broad  exchange 
of  ideas,  not  only  myself,  but  every  other  public  officer 
charged  with  the  construction  and  maintenance  of  a  great 
road  system,  finds  encouragement  and  hope  that  in  the 
not  far  distant  future,  the  highways  of  America  will  have 
reached  that  stage  of  perfection  which  many  of  the  older 
countries  long  since  attained. 

When  one  stops  to  think  of  the  comparative  infancy  of 
this  continent,  most  remarkable  progress  has  been  made. 
It  is  but  in  recent  years  that  any  concerted  effort  has 
been  made  to  improve  our  roadways  for  continuous  inter- 
state traffic.  Time  was  when  men  having  to  do  with  the 
building  of  roads  had  an  eye  single  to  that  particular  com- 
munity in  which  they  happened  to  reside.  It  never  seemed 
to  occur  to  them  that  the  upbuilding  of  their  own  com- 
munity depended  largely  upon  its  accessibility  to  and  from 
other  communities.  And  so,  many  highways  were  origin- 
ally built  purely  as  a  matter  of  local  convenience.  Usu- 
ally the  line  of  least  resistance  was  followed.  In  this  re- 
spect, our  early  pioneers  differed  from  the  early  road 
builders  of  older  countries  where,  with  a  more  central- 
ized form  of  government  as  against  our  state  system  of 
individual  government,  road  building  was  largely  con- 
ducted under  government  supervision.  As  partial  proof  of 
this  assertion,  we  find  that  in  the  long  ago,  "All  roads  led 
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to  Rome."  In  this  day  and  age,  we  are  striving  to  have 
•'all  roads  lead  to  everywhere,"  and  we  insist  that  all 
roads  shall  be  good  roads. 

While  my  work  in  a  practical  sense  is  confined  to  Ohio, 
yet  what  I  have  to  say  applies  in  a  general  way  to  all  of 
the  other  states  of  this  Union.  Our  work  is  nation-wide 
and  it  deserves  the  enthusiastic  support'  of  men  and  wo- 
men of  every  walk  of  life.  We  are  only  just  awakening  to 
the  real  importance  of  the  establishment  of  a  national 
highway  system,  and  every  municipal,  county,  state  and 
territorial  government  is  hastening  to  establish  a  rec- 
ord. It  may  be  well  to  briefiy  review  in  consecutive  order 
at  this  point,  the  various  eras  of  highway  travel  in  this 
country  of  ours: 

First,  we  had  what  may  be  termed  the  wagon  and  stage- 
coach age.  Then  followed  that  period  when  the  canals  and 
waterways  of  the  country  were  largely  used  for  trans- 
portation purposes;  following  this,  the  genius  of  Stephen- 
son made  possible  the  building  of  the  railroad,  and  it  was 
then  thought  the  acme  had  been  reached.  This  method 
of  travel  was  quickly  improved  upon  through  the  wiz- 
ardry of  Edison  with  the  car  propelled  by  means  of  elec- 
tricity. And  now  we  must  deal  with  the  automobile  and 
truck,  so  that  after  all  we  are  brought  back  to  the  roads 
and  highways  and  confronted  with  the  necessity  for  their 
immediate   improvement. 

While,  perhaps,  the  farmer  receives  the  greatest  bene- 
fit from  a  uniform  system  of  highways,  yet  the  man  behind 
the  steering  wheel,  who  wants  to  travel  from  Cincinnati 
to  Columbus  or  Cleveland,  or  between  the  other  cities  of 
the  state,  is  the  one  who  is  indirectly  responsible  for  the 
present  sentiment  in  the  direction  of  good  roads.  In  this 
state,  sentiment  has  been  crystallized  by  the  Ohio  Good 
Roads  Federation  working  in  conjunction  with  the  vari- 
ous farmers'  granges,  the  automobile  clubs  and  the  cham- 
bers of  commerce  of  the  various  municipalities. 

The  Ohio  Good  Roads  Federation  was  organized  some 
five  years  ago,  by  a  number  of  public  spirited  citizens,  and 
while  at  first  it  received  but  scant  support  and  its  meet- 
ings were  but  poorly  attended,  the  enthusiasm  of  its 
members  for  good  roads  was  most  vigorous,  and  finally 
the  movement  spread  all  over  the  state  until  now  nearly 
every  man,  woman  and  child  inhabitant  has  taken  up  the 
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fight  for  an  ideal  road  era.  Several  excellent  good  roads 
laws  owe  their  passage  to  the  work  of  the  federation.  The 
"Braun  Law"  which  provides  for  the  construction  of  roads 
by  the  county  commissioners,  is  one  of  the  most  important 
The  "McQuire  Law"  is  another.  It  entirely  reorganized 
the  state  highway  department,  and  instead  of  that  depart- 
ment now  building  an  insignificant  section  of  roadway 
here  and  there  through  the  state  as  was  formerly  done» 
this  law  provides  that  every  piece  of  road  improved  by 
the  aid  of  state  funds  shall  be  a  component  part  of  a  state- 
wide system,  and  of  such  importance  as  to  warrant  the 
use  of  such  state  funds. 

The  city  of  Cincinnati,  for  example,  does  not  object  if 
she  is  taxed  in  a  small  measure  to  assist  in  building  a 
road  from  here  to  Dayton,  even  though  that  road  is  not 
in  Hamilton  County,  provided,  however,  that  it  is  a  direct 
route  and  always  available  for  use  by  the  residents  of  this 
city.  But  Cincinnati  did  object,  and  strenuously,  too, 
when  compelled  under  the  old  law  to  assist  some  wide- 
awake (?)  county  commissioner  in  the  financing  of  road 
construction  which  had  for  its  principal  object  easier 
transportation  between  his  own  farm  and  a  nearby  grocery. 

The  new  highway  law  attempts  to  do  away  with  the  lat- 
ter or  "individual"  method  and  install  in  its  place  the 
former  or  "public"  plan.  To  the  end  that  you  may  fully 
understand  some  of  its  more  important  provisions,  I  take 
leave  to  quote  the  following  sections: 

Section  8. — Within  sixty  days  after  th©  passages  of  this  act, 
the  county  commissioners  shall,  upon  request  and  under  the 
direction  of  the  state  highway  commissioner,  cause  the  county 
surveyor  of  each  county  to  make  an  accurate  map  or  maps  of 
the  county  of  sufficient  size  to  show  distinctly  the  rivers, 
railroads,  streams,  township  lines,  the  location  of  the  cities 
and  villages  and  public  highways  of  the  county,  which  high- 
ways shall  be  given  a  designating  name  or  number;  the  orig- 
inal of  such  map  or  maps  shall  be  carefully  preserved  among 
the  flies  in  the  ofiflce  of  the  county  surveyor  and  a  copy  or 
blue  print  of  such  map  or  maps  shall  be  forwarded  to  each 
board  of  township  trustees  in  the  county  by  the  county  com- 
missioners immediately  upon  its  completion,  which  copy  or 
blue  print  shall  be  returned  to  the  county  commissioners  with 
the  statistics  and  information  provided  for  in  the  following  sec- 
tion. The  county  surveyor  shall  b©  paid  from  the  county  fund 
of  the  county  15.00  a  day  for  actual  time  so  employed  and  hl« 
actual  expenses. 

Section  9. — Immediately  upon  the  receipt  of  the  copy  or 
blue  print  provided  for  in  the  preceding  section,  the  township 
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trustees  shall  proceed  to  denote  the  relative  value  of  each  road» 
in  the  township  in  conse6utive  order  as  a  used  hierhway,  the 
kind  of  traffic  over  such  road,  as  well  as  the  number  of  miles, 
and  the  material  used  in  the  construction  of  improved  roads 
when  constructed,  and  their  present  condition,  together  with 
such  other  information  as  may  be  desired  by  the  state  highway 
commissioner.  These  statistics  and  information  must  be  compiled 
upon  blanks  to  be  furnished  by  the  state  highway  commissioner 
and  filed  with  the  county  commisioner  within  thirty  days  after 
receiving  such  blue  prints  and  blanks.  The  township  trustees 
shall  be  paid  the  per  diem  allowance  by  law  for  their  aer- 
vices,  for  the  actual  time  so  employed  and  the  same  shall  be 
paid  out  of  the  road  fund  of  the  township,  which  shall  be  in 
addition  to  all  other  compensation  allowed  them  by  law. 

Section  10. — ^The  county  commissioners,  with  the  assistance 
of  the  county  surveyor,  shall  compile  from  the  statistics  and 
information  furnished  by  township  trustees  upon  blanks  to  be 
furnished  by  the  state  highway  commissioner,  statistics  and 
information  concerning  the  roads  of  the  entire  county.  They 
shall  also  specify  what  roads  are  national,  state,  county,  toll, 
township  or  otherwise.  They  shall  within  one  hundred  and 
twenty  days  from  the  passage  of  this  act.  file  the  statistics  and 
information  specified,  together  with  a  copy  *of  the  several  blue 
prints  or  maps,  with  the  state  highway  commissioner  and  may 
include  in  their  report  such  additional  information  as  they 
may  deem  of 'value,  a  copy  of  the  report  to  be  kept  for  record 
In  the  office  of  the  county  commissioners.  If  the  county  com- 
missioners or  township  trustees  fail  to  comply  with  the  terms 
of  this  section,  relative  to  maps  and  statistics,  the  state  high- 
way commissioner  shall  proceed  to  have  the  same  done  and 
deduct  the  cost  of  the  same  from  any  appropriation  for  road 
building  which  may  be  or  may  become  due  the  county  from 
the  state. 

Section  11. — It  shall  be  the  duty  of  the  state  highway  com- 
missioner and  his  deputies  to  determine  from  the  statistics 
and  information  furnished  the  state  highway  commissioner, 
the  relative  importance  and  value  for  commerce,  of  the  various 
public  highways  of  the  entire  state.  They  shall  designate  by 
name  and  number  the  main  roads  of  the  state  which  shall  be 
known  as  "inter-county"  highways;  and  the  parts  thereof  in 
each  county  shall  be  designated  so  as  to  form  as  near  as  prac- 
ticable continuous  and  connected  highways  and  shall  designate 
the  order  of  their  relative  Importance  within  the  county.  They 
shall  begin  work  as  soon  as  the  necessary  Information  Is 
furnished  the  state  highway  commissioner,  and  shall  com- 
plete the  work,  and  file  their  report  with  the  governor  within 
two  hundred  and  forty  days  from  the  date  of  commencing 
work  unless  further  time  be  granted  them  for  such  purpose  by 
the  governor.  So  much  of  such  report  shall  be  printed  under 
the  direction  of  the  state  highway  commissioner  as  he  may 
deem  necessary  and  a  copy  thereof  shall  be  immediately  furn- 
ished the  board  of  county  commissioners  of  each  county  of  the 
state  and  shall  be  carefully  preserved  In  the  office  of  the  coun- 
ty auditor  thereof.     After  the  filing  of  such  report,   the  state 
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higrbway  commissioner  may,  subject  to  the  approval  of  the 
governor,  desigrnate  additional  roads  as  "Inter-county"  hisb- 
ways. 

Section  13. — Each  application  for  state  aid  in  the  construc- 
tion. Improvement,  maintenance  or  repair  of  highways  shall 
be  accompanied  by  a  proper  certified  resolution  of  the  county 
commissioners  or  township  trustees  having  Jurisdiction  of  the 
road  to  be  constructed,  improved,  maintained  or  repaired,  stat- 
ing that  the  public  interest  demands  the  improvement  of  the 
highway  therein  described;  that  the  description  does  not  in- 
clude any  portion  of  the  highway  in  the  limits  of  any  munici- 
pality. Provided,  also,  that  when  all  the  inter-county  high- 
ways within  a  county  have  been  improved  to  the  standard 
specified  by  the  state  highway  commissioner,  then  the  appro- 
priation may  be  used,  in  the  construction.  Improvement,  main- 
tenance or  repair  of  any  road  within  such  county.  Each  appli- 
cation for  state  aid  shall  also  contain  an  agreement  on  the 
part  of  the  county  commlsssioners  or  township  trustees,  hav- 
ing jurisdiction  over  the  road,  to  pay  one-half  of  the  cost  and 
expense  of  surveys  and  other  expenses  preliminary  to  the 
construction,  improvement,  maintenance  or  repair  of  said  road. 

In  compliance  with  the  foregoing,  and  other  provisions 
of  this  act,  the  State  Department  of  Highways  has  been 
steadily  engaged  until  we  are  only  just  now  about  ready 
to  file  with  the  governor  of  the  state  a  report  designating 
a  state-wide  system  of  "inter-county  highways."  The 
county  surveyors  and  commissioners  were  required  to  ar- 
range in  numerical  order  and  in  the  order  of  their  rela- 
tive importance,  all  the  roads  in  their  respective  counties. 
These  county  reports  were  subsequently  filed  with  the 
State    Highway    Department. 

In  the  meantime,  the  engineers  of  the  department  had 
prepared  a  complete  road  map  of  the  entire  state,  drawn 
to  a  scale  of  three  miles  to  the  inch,  showing  all  the  lo- 
cated roads,  the  sum  total  being  some  89,000  miles  in 
round  figures.  With  the  filing  of  the  reports  of  the  sur- 
veyors and  commissioners  in  a  given  block  of  counties,  say 
eight  or  ten,  the  work  of  transposing  from  these  local  maps 
to  the  large  state  map  was  begun,  the  roads  in  each  county 
being  named  and  numbered  in  the  relative  order  of  their 
importance  in  the  same  general  manner  followed  by  the 
county  officers,  but  on  a  broader  scale.  Thus,  while  the 
county  officers  might  return  say  20  important  thorough- 
fares, it  became  our  duty  to  select  from  these,  five  to  ten 
of  them  to  conform  with  our  inter-county  system  based 
on  data  at  hand  from  adjoining  counties. 
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In  other  words,  we  were  confronted  with  the  arduous 
task  of  selecting  from  all  this  mass  of  information,  the 
main  arteries  of  the  state  which  "shall  be  known  as  *inter- 
countj'  highways/  and  the  parts  thereof  shall  be  designa- 
ted 80  as  to  form  as  near  as  practicable  continuous  and 
connected  highways  and  shall  designate  the  order  of  their 
relative  importance  within  the  county." 

This  work  was  commenced  by  connecting  the  main  mar- 
ket centers  in  one  county  with  the  principal  market  cen- 
ters of  the  adjoining  counties.  In  probably  60  per  cent, 
of  the  mileage  of  this  system,  it  was  a  simple  matter  of 
transposing  directly  from  the  county  maps  to  the  large 
state  map,  but  in  the  remainder  of  the  system  various  rules 
had  to  be  formulated  and  applied  to  determine  the  loca- 
tion. For  example,  a  given  road  leading  from  point  "A" 
in  one  county  to  point  "B"  in  another  county  might  be 
classified  in  the  first  county  as  20th  in  importance,  while 
in  the  second  county  it  might  be  classified  as  first  in  im- 
portance, the  difference  In  opinion,  of  course,  being  due 
to  local  conditions.  This  difficulty  is  only  one  of  many 
encountered  and  must  be  expected  when  entirely  different 
routes  are  selected  by  different  local  authorities.  It  is 
quite  obvious  that  the  department  can  view  a  situation  of 
this  sort  from  only  one  angle,  that  of  compliance  with  the 
general  scheme  of  an  inter-county  system. 

In  the  determination  of  a  particular  route,  the  follow- 
ing elements  were  considered  and  applied: 

a.  Distance  between  terminals. 

b.  Intermediate   points    and    public    convenience    to    be 

served  by  each  route. 

c.  Alignment. 

d.  Grade. 

e.  Availability  of  road  metals. 

f.  Distance  from  a  parallel  railroad. 

g.  Cost  of  construction. 

h.  Cost  of  maintenance  and  repair. 

i.  Historical  prominence. 

j.  Elimination  of  danger  to  traffic. 

I  do  not  deem  it  necessary  to  tire  you  with  the  details 
of  the  various  phases  suggested  by  the  foregoing  questions. 
The  occasion  is  well  served  by  merely  calling  your  atten- 
tion to  them  in  passing. 

Following  the  solution  of  the  problems  arising  from  so 
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many  conflicting  suggestione  as  to  proposed  routes  in  the 
various  counties,  the  designation  was  further  extended 
and  transposed  to  the  state  map.  After  this  was  completed 
thus  far»  the  county  commissioners  were  communicated 
with,  either  by  mail  or  in  person,  and  were  advised  in 
complete  detail  in  relation  to  that  part  of  this  tentative 
system  embodying  their  respective  counties.  The  commis- 
sioners were  urged  to  make  recommendations  and  sugges- 
tions and  to  signify  their  approval  or  rejection  of  the  plan 
proposed. 

This  part  of  the  program  is  Just  about  completed  and 
the  department  is  now  ready  to  finish  some  minor  details 
and  present  the  system  to  the  governor  for  his  approval. 
The  designation  of  the  system  of  inter-county  highways 
will  then  be  a  reality  and  will  comprise  approximately  9,- 
000  miles  of  public  wagon  roads  or  about  10  per  cent,  of 
the  mileage  within  the  state  over  which  I  estimate  90  per 
cent,  of  the  traffic  will  be  carried.  This  final  report  will 
name  and  number  the  roads,  giving  the  length,  width  of 
right  of  way,  width  of  metal,  if  any,  condition  of  road, 
kind  of  traffic,  proximity  to  gravel  pits,  stone  quarries  and 
paving  biick  plants,  and  such  other  information  necessary 
for  the  construction,  improvement  and  maintenance  and 
repair  of  parts  thereof. 

I  do  not  profess  to  say  that  each  and  every  mile  of  this 
system  as  proposed  will  stand  the  tests  of  feasibility  and 
practicability,  for  it  would  be  physically  impossible  to  per- 
fectly locate  a  system  of  such  magnitude.  It  is  but  the 
result  of  a  strenuous  effort  to  solve  a  very  serious  problem, 
which  does  not  admit  of  exact  and  positive  solution,  like 
a  problem  in  geometry,  but  contains  such  indeterminate 
elements  that  to  solve  it  perfectly  is  given  only  to  Omni- 
science. 

Just  as  the  "proof  of  the  pudding  is  in  the  eating,"  so 
the  correctness  of  this  system  will  be  determined  at  the 
time  when  any  part  of  it  is  proposed  for  improvement. 
There  is  a  saving  clause  which,  if  added  to  our  present 
law,  will  permit  of  such  changes  in  the  system  as  will  be 
found  necessary  at  the  time  of  improvement.  It  should 
read  as  follows:  "After  the  designation  of  the  'inter-county' 
highways,  the  state  highway  commissioner  may  make  such 
alterations,  additions  and  elimination*  in  them  as  may 
meet  the  approval  of  the  governor." 
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While  the  previous  matter  so  far  discnssed  in  this  paper 
is  important  and  is  necessary,  yet  of  what  avail  is  it  if  we 
stop  at  this  point?  Our  ideals  may  be  ever  so'  high,  but  if 
proper  steps  are  not  taken  to  realize  these  ideals,  our  work 
will  have  been  in  vain.  In  other  words,  what  the  Buck- 
eye citizen  wants  and  is  now  demanding,  is  more  better 
roads. 

The  Highway  Department,  since  its  beginning  in  1904, 
has  contracted  for  $3,462,753.86  of  road  construction, 
over  half  of  which  has  been  let  in  the  last  seventeen 
months,  or  during  the  incumbency  ot  the  present  commis- 
sioner. This  money  includes  that  raised  by  the  state  from 
two  sources,  viz.:  appropriation  and  automobile  license 
earnings,  and  that  raised  in  the  counties  in  which  improve- 
ments were  made. 

The  first  state  aid  given  to  the  counties  was  in  1905, 
when  each  county  received  $113.63.  In  1906,  each  coun- 
ty received  $1,704.54;  in  1907,  $1,704.54;  in  1908,  $5,- 
000;  in  1909,  $5,000;  in  1910,  $5,000,  and  in  1911,  $5,000. 
Since  1909,  these  sums  have  been  augmented  by  the  auto- 
mobile license  earnings  which  were  for  each  county  m 
1909,  $529.29;  in  1910,  $1,348.34;  in  1911,  $1,822.34, 
and  in  1912,  $2,500. 

Thus  you  may  perceive  that  our  state  has  progressed 
slowly  but  surely,  feeling  her  way  carefully  and  spending 
her  money  judiciously  until  the  present  time. 

There  are  no  further  reasons  to  prevent  the  state  from 
proceeding  with  the  Intent  of  the  McGuire  law,  and  entering 
into  the  "game"  on  a  large  scale.  All  preliminary  steps 
have  been  made  and  Ohio  is  now  ready  to  take  her  place 
with  the  foremost  states  of  the  nation  in  road  construc- 
tion. 

This  year,  I  am  going  to  request  the  Legislature  to  ap- 
propriate $1,760,000,  or  $20,000  for  each  county,  to  be 
expended  under  our  present  law,  which  provides  that  the 
county  pay  an  equal  amount.  Assuming  this  program  is 
carried  out,  I  feel  safe  in  predicting  an  expenditure  in  road 
construction  of  not  less  than  $3,000,000  and  possibly 
$4,000,000,  depending  on  the  financial  condition  of  the 
various  counties.  Until,  and  including  the  present  time,  all 
moneys  raised  by  the  state  have  been  divided  equally 
among  the  counties  and  I  favor  that  method  for  the  year 
1913,  when  state  appropriation  will  be  the  main  •  source 
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of  revenue.  But  I  favor  the  enactment  of  a  law  by  our 
next  Legislature  which  will  provide  for  a  %-mlll  levy  to 
apply  for  road  eonstruction  in  1914,  and  thereafter,  25  per 
cent,  of  which  shall  be  used  to  improve  6  of  the  main 
roads  of  the  state,  and  75  per  cent,  to  be  applied  as  are 
the  present  funds. 

Those  counties  which  contain  the  larger  cities  would 
then  receive  in  road  construction  an  amount  more  com- 
mensurate with  the  money  raised  by  reason  of  their  heavy 
tax  duplicates.    So  much  for  the  distribution  of  funds. 

The  next  question  presenting  itself  is  one  relating  to  the 
selection  of  the  particular  type  of  road  for  each  location. 
The  question  is  frequently  asked,  "What  kind  of  road 
construction  do  you  recommend?"  And  while  the  ques- 
tioner does  not  realize  the  question  is  just  as  absurd  as 
one  asking  a  physician  what  kind  of  medicine  he  prescribes, 
yet  it  is.  The  answer  depends  upon  the  person  who  is 
the  patient  in  the  latter  case,  and  upon  the  road,  the 
patient  in  the  former.  In  the  selection  of  a  suitable 
type  for  the  particular  construction,  the  following  should 
be  taken  into  consideration. 

a.  Kind  of  traffic. 

b.  Availability  of  road   materials. 

c.  Cost  of  construction. 

d.  Available  money. 

e.  Proportion  of  improved  roads  to  unimproved. 

f.  Cost  pf  maintenance  and  repair. 

g.  Supply   of   contractors   equipped    for   each    type   of 

construction. 
Personally,  I  do  not  favor  a  wholesale  investment  in 
any  new  type  of  road  metal  or  an  indiscriminate  expend- 
iture in  the  various  and  numerous  binders  which  are 
thrust  upon  the  market.  A  public  official  should  be  Just 
as  vigilant  in  the  disbursement  of  public  funds  as  he 
would  be  in  the  expenditure  of  his  own  private  purse. 
My  views  on  this  subject  might  be  expressed  in  the  old 
quotation,  to  paraphrase  it  in  a  slight  degree: 

''In     roads  or  fashions,  the  same  rule  will  hold. 
Alike  fantastic  if  too  new  or  old. 
Be  not  the  first  by  whom  the  new  are  tried. 
Nor  yet  the  last  to  lay  the  old  aside." 
The  problems  of  road  construction  are  small  and  insig- 
nificant as  compared   to   those    of    maintenance.       Until 
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within  the  last  decade,  no  attention  whatsoever  had  been 
given  to  this  very  important  question.  In  former  days, 
when  a  road  was  constructed,  it  was  considered  as  "done 
for  all  time/'  but  not  so  at  the  present.  The  change  of 
traffic  conditions  makes  it  mandatory  and  in  keeping  with 
good  business  economy  to  provide  for  maintenance  at  the 
same  time  the  "closed  road"  signs  are  removed  at  each 
end  of  the  improvement.  Our  present  highway  law  pro- 
vides that  the  state  maintain  and  repair  those  roads  im- 
proved by  the  aid  of  state  funds,  the  state  and  township 
each  paying  25  per  cent,  and  the  county  60  per  cent. 
This  law  is  impracticable.  It  requires  too  much  "red 
tape"  for  a  small  amount  of  work,  and  furthermore,  many 
townships  and  some  counties  have  depleted  road  funds 
not  anticipating  expenditure  in  this  direction. 

The  state  should  maintain  and  repair  all  the  inter- 
county  highways  constructed  by  it,  and  any  others  which 
have  been  constructed  by  local  authorities,  provided,  how- 
ever, that  they  be  brought  up  to  such  standard,  as  may 
be  approved  by  the  Highway  Department.  The  entire 
cost  should  be  paid  by  the  state  from  the  resources  de- 
rived from  the  sale  of  automobile  licenses.  This  year 
they  amounted  to  $220,000  and  I  am  of  the  opinion  that 
they  would  increase  fast  enough  to  provide  for  the  com- 
pleted upkeep  of  the  inter-county  system  as  portions 
thereof  were  constructed  and  surrendered  to  the  state. 

These  recommendations  if  heeded,  will  insure  the  com- 
plete improvement  of  the  inter-county  system  and  provide 
for  the  maintenance  of  the  same.  While  it  is  a  big  prob- 
lem and  may  meet  with  disapproval  from  local  authorities, 
yet  every  state  and  county  which  has  a  complete  system 
of  well  improved  highways  has  imposed  the  authority  for 
the  same  in  one  centralized  head.  The  state  should  only 
assist  in  an  advisory  or  directory  manner  in  the  improve- 
ment of  those  roads  which  do  not  form  a  part  of  the 
"inter-county"  system.  With  all  due  regard  to  "home 
rule,"  these  should  be  ileft  in  the  control  of  the  local 
authorities.  In  short,  this  plan  contemplates  the  com- 
plete control  by  the  state  of  the  construction,  maintenance 
and  repair  of  the  "inter-county"  system,  about  9,000  miles, 
whilst  the  counties  shall  have  the  same  jurisdiction  over 
the  roads  of  lesser  importance  which  comprise  some  80,000 
miles. 
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In  covering  this  subject,  I  have  deemed  it  not  out  of 
place  to  give  a  brief  resume  of  the  work  of  my  department, 
not  with  a  belief,  however,  that  it  is  perfect,  but  hoping 
that  perhaps  our  experience  might  be  of  some  little  assist- 
ance in  this,  the  grandest  and  noblest  movement  of  the 
twentieth  century. 


CHAIRMAN  PARKER:  Gentlemen,  before  Col.  Stevens 
comes  on  I  want  to  make  a  further  announcement  to  you, 
and  that  is  that  when  you  came  in  this  afternoon  there 
was  handed  around  to  every  person  here  a  ballot,  which  is 
the  same  as  I  hold  in  my  hand,  and  on  which  you  are  to 
give  your  choice  of  three  subjects  for  general  discussion 
on  Friday  morning.  It  is  very  important,  from  my  point 
of  view  at  any  rate,  that  every  man  fill  out  that  ballot,  be- 
cause the  general  questions  are  of  very  great  importance, 
and  that  is  the  way  to  determine  what  you  really  want  to 
talk  about  and  have  a  chance  to  talk  about  in  the  discus- 
sion with  others.  Therefore  I  hope  you  will  be  very 
particular  to  mark  your  choices,  1,  2,  and  3,  on  this  ballot, 
according  to  your  desires  as  to  the  subjects  to  be  discussed. 

I  think  all  know  Col.  Stevens.  It  is  not  necessary  for 
me  to  go  into  particulars  of  his  career  or  to  introduce  him. 

COL.  E.  A.  STEVENS  (State  Highway  Commissioner  of 
New  Jersey):  Mr.  Chairman: — The  importance  of  plan- 
ning a  state-wide  system  of  roads — and,  I  may  add,  a 
nation-wide  system — upon  correct  principles  cannot  be  ex- 
aggerated. Mistakes  in  building  a  road  on  a  wrong  loca- 
tion are  costly  and  there  is  too  much  to  be  done  to  waste  a 
single  cent  of  the  funds  available.  Don't  quote  New  Jer- 
sey as  an  example  of  a  state  that  has  produced  a  fairly 
satisfactory  state  system  without  laying  out  a  system.  I 
can  assure  you  that  while  such  a  system  has  not  been  put 
on  paper  until  very  lately,  the  policy  that  has  governed 
the  work  of  the  state  has  been  based  on  the  idea  of  pro- 
viding such  a  system. 

1.  The  laying  out  of  a  county  road  system  is  a  most 
important  feature  in  the  intelligent  distribution  of  state 
aid  and  state  highway  planning. 

2.  The  present  relative  value  of  roads  may  very  well  be 
designated,  but  it  will  in  most  cases  change  with  improve- 
ment. 
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3.  The  duty  set  the  commissioner  of  determining  the 
relative  importance  of  roads  "from  the  statistical  informa- 
tion," is  an  impossible  task.  This  the  author  points  out 
later.  I  would  not  refer  to  this  point  except  for  the 
reason  that  such  imperfections  mar  an  otherwise  excellent 
law  and  should  be  avoided. 

4.  The  ten  points  deserving  consideration  in  selecting 
state  highways  seem  to  me  generally  well  chosen.  I  can- 
not, however,  see  why  the  author  chooses  the  distance 
from  a  parallel  railroad.  I  should  call  this  "accessibility 
of  shipping  points/'  but  we  probably  mean  the  same  thing. 
I  also  fail  to  catch  the  importance  of  "historical  promi- 
nence.'* The  subject  is  not  one  for  romance  or  history 
but  a  very  plain  work-a-day  problem.  Preserve  historical 
monuments,  etc.,  by  all  means,  but  not  at  the  expense  of 
efficiency. 

On  cost  of  construction  of  state  highways  I  want  to  say 
a  word.  It  is  axiomatic  that  no  public  body  should  spend 
money  on  a  road  that  will  not  return  its  cost  to  the  people 
in  some  way  or  another. .  In  new  countries  like  ours  we 
should  build  first  those  roads  which  will  make  the  largest 
immediate  returns  and  these  are  the  important  ones,  the 
state  highways. 

The  author  puts  tha  estimate  of  traffic  carried  by  his 
state  highways  at  90  per  cent,  of  the  total.  I  cannot  agree 
with  him,  or  rather  our  experience  in  New  Jersey  would 
lead  to  an  estimate  of  some  60  or  70  per  cent,  for  our 
system,  which,  like  Ohio's,  is  10  per  cent,  of  our  total 
mileage. 

With  us,  with  a  system  of  state,  county  and  township 
roads  we  have  approximate  mileages  of: 

Proposed.  Built.  To  be  Built. 

State    10%                   1,600  800                      700 

County    307o                  4,500  8,000                  1.500 

Township 60%                  9,000  800                  

15,000  4,600  

The  traffic  carried  I  estimate  at  70,  20,  and  10  per  cent., 
respectively.  The  traffic  per  mile  of  road  would  then  be 
on  the  proposed  system  7,  0.67  and  0.167,  or  42,  4  and  1. 
There  is  hardly  a  public  road  in  New  Jersey  which  would 
not  return  a  fair  value  on  an  expenditure  of  $1,500  a  mile, 
if  we  could  thereby  secure  a  road,  "smooth,  firm,  and  con- 
venient for  traffic  at  all  seasons  of  the  year,"  as  required 
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by  our  law.  It  follows,  therefore,  that  the  state  highway 
could  stand  an  expenditure  of,  say,  $60,000  a  mile  and 
still  make  a  return  for  the  money  spent.  In  other  words 
the  question  of  importance  is:  "Are  you  right  in  your  lo- 
cation?" not:  "What  will  the  road  cost?"  By  all  means 
consider  the  latter,  but  follow  Davy  Crockett  as  to  loca- 
tion— "Be  sure  you  are  right  and  go  ahead." 

CHAIRMAN  PARKER:  Gentlemen,  you  have  heard 
from  Mr.  Stevens,  and  you  will  see  that  his  deductions  are 
susceptible  of  mathematical  conclusions.  He  comes  from 
a  family  famous  for  their  philanthropic  and  their  mathe- 
matical work.  His  family  founded  the  famous  Stevens* 
Institute  in  New  Jersey,  which  is  one  of  the  most  famous 
institutions  of  its  kind. 


[The  following  is  a  paper  read  toward  the  close  of  the 
sixth  session,  but  printed  here  as  a  part  of  the  discussion 
on  Commissioner  Marker's  paper.] 

RAYMOND  BECK  (Chief,  Touring  Bureau,  The  B.  F. 
Goodrich  Co.,  Akron,  Ohio):  While  this  congress  is  de- 
voted to  the  technique  of  road  construction,  maintenance 
and  efficiency  of  service,  we  have  lost  sight  of  a  very 
prime  factor  for  preliminary  consideration  in  planning  road 
building,  and  that  is  interstate  travel  and  interstate  coop- 
eration by  state  officials;  and  this  possibly  might  also  refer 
to  inter-county  cooperation  by  county  officials. 

You  are  building  your  small  veins  of  travel  first  and 
not  your  arteries  of  travel.  We  criticize  the  individual 
effort  sometimes  made  by  counties  and  the  individual 
effort  sometimes  made  by  states  that  do  not  consider  the 
advantageous  connection  with  some  large  center  or  cen- 
ters of  the  adjacent  state.  Large  centers,  gentlemen, 
automatically  demand  good  highway  connections,  but  they 
are  not  always  getting  it.  I  might  mention  such  connec- 
tions as  from  Toledo  to  Detroit,  from  Chicago  to  St.  Louis, 
and  a  great  many  other  similar  connections  with  every 
city  that  should  be  improved  for  interstate  travel  for  use 
during  twelve  months  of  the  year  and  for  wet  weather  as 
well  as  dry.  Can't  you  conceive,  gentlemen,  the  advantage 
to  the  individual  states  that  the  above  interstate  con- 
nections would  make  if  coupled  with  good  hard  roads. 
You  can  see  these  arteries  of  travel  automatically  creating 
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smaller  veins  and  filling  them  with  the  good  red  corpuscles 
of  civilization  from  the  cities.  Is  this  not  better  than 
working  in  circles  or  squares  as  individual  units? 

Several  years  ago  I  began  the  preparation  of  a  large 
map  of  Continental  Europe,  worked  out  on  a  kilometer 
scale  and  showing  in  diagrammatic  form  all  the  best  im- 
proved roads  in  Europe.  I  first  plotted  the  old  roads  that 
were  still  in  excellent  condition  and  as  soon  as  they  were 
incorporated  on  the  map  I  could  see  the  whole  scope  or 
idea  of  practically  every  country  in  Europe.  There  they 
had  worked  out  their  main  arteries  of  travel  first  to  con- 
nect not  only  the  large  cities  in  the  individual  country, 
but  they  evidently  got  together  and  planned  to  connect 
the  large  international  centers.  I  then  added  to  this  map 
the  newly  improved  roads  up  to  1909,  and  I  wish  I  had 
that  map  here  to  show  you  now.  I  know  that  from  an 
engineering  standpoint  you  would  readily  appreciate  that 
European  roads  were  planned  in  advance  for  the  best  good 
as  a  whole  and  that  their  planning  was  not  confined  to 
the  local  unit  system.  The  local  unit  was  benefited  far 
more  by  the  opening  up  of  the  larger  centers  of  popula- 
tion (national  and  international)  so  that  they  could  reach 
the  country  and  the  country  reach  the  city,  and  city  reach 
city.  And  the  basis  or  foundation  of  all  their  good  work 
was  the  trunk  line  highways  first. 

My  argument,  gentlemen,  is  that  we  should  not  only 
follow  in  the  footsteps  of  New  York,  Massachusetts,  Con- 
necticut and  other  eastern  states,  who  have  planned  trunk 
line  state  routes  or  highways,  but  that  the  state  highway 
commissions  and  state  highway  engineers  should  get  to- 
gether for  the  purpose  of  improving  interstate  highways 
as  well. 


MR.  REEL:  Mr.  Chairman,  I  think  the  subject  that  Mr. 
Beck  raises  is  most  Important,  and,  as  he  says,  this  has 
been  given  attention  in  the  eastern  states,  like  Massachu- 
setts, Connecticut  and  New  York.  I  can  think  of  no  more 
important  idea  for  these  gentlemen  from  the  West  to  take 
home  with  them  than  this  very  idea  of  through  interstate 
routes,  because  it  also  has  a  very  direct  connection  with 
this  idea  of  federal  aid  which  we  are  all  going  to  be  up 
against  before  we  realize  it. 

115 


Digitized  by 


Google 


AMERICAN    ROAD     BUILDERS*   ASSOCIATION 

FOURTH  SESSION 

Wednesday  Afternoon,  December  4 

CHAIRMAN  PARKER:  This  afternoon,  gentlemen,  we 
are  taking  up  a  very  important  subject,  and  Mr.  Murphy 
from  Omaha  is  going  to  give  you  a  paper  which  for  origi- 
nality I  have  no  doubt  will  be  unsurpassed  in  this  meet- 
ing; and  I  take  it  that  the  views  of  such  men  as  Mr.  Mur- 
phy will  be  of  great  value.  This  paper  is  to  be  answered 
in  the  first  place  by  Mr.  Rablin,  whose  natural  attitude  is 
on  the  other  side.  It  is  hardly  necessary  to  introduce  Mr. 
Murphy  to  you. 


THE  CONTRACTOR'S  POINT  OF  VIEW 
BY  HUGH  MURPHY 
Public  Works  Contractor,  Omaha,  Nebraska 

I  have  been  requested  by  our  President  to  state  to  you 
the  problems  of  the  contractor  that  are  met  with  today 
in  the  construction  of  roadways  for  the  states,  counties, 
cities  and  villages  throughout  different  parts  of  the  coun- 
try, from  my  viewpoint. 

As  this  convention  is  composed  of  practical  and  experi- 
enced men  in  the  building  of  roadways,  all  of  whom  should 
speak  the  language  of  the  same  tribe — by  which  I  mean 
the  language  of  road  building,  and  when  plainly  written 
in  specifications  and  contracts  there  should  be  no  mis- 
understanding between  the  members  of  the  tribe,  unless 
some  members  do  not  want  to  understand — so  without 
any  preliminaries  I  will  proceed  to  state  the  proposition 
in  some  of  its  different  phases. 

1. — AS  to  legislation  authorizing  construction  of  road- 
ways for  the  states,  counties  or  cities,  which  is  ostensibly 
prepared  by  the  officers  of  the  states,  counties  or  cities, 
as  the  case  may  be,  but  in  reality,  as  is  too  often  the  case, 
representatives  of  specific  brands  of  material  or  patented 
pavements  have  influenced  the  legislation  so  as  to  permit 
of  designating  patented  pavements  and  specific  brands  of 
material  to  the  exclusion  of  others,  and  vest  the  directory 
and  discretionary  powers  in  other  officers  over  the  engin- 
eer. This  opens  the  contest  as  to  what  specific  brand  of 
material  or  patented  pavement  will  be  designated,  and  too 
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often  without  consideration  for  other  materials  equally 
as  good,  and  many  times,  better.  There  are  other  hurdles 
met  with  in  the  progress  of  the  work  that  can  only  be 
jumped  by  satisfying  the  discretionary  direction,  decision 
and  approval  of  the  supervising  officer  of  the  work.  And 
here  let  me  say,  that  the  engineer  who  is  bending  his 
every  effort  to  bring  about  the  construction  of  better 
roads  and  maintain  open  specifications  and  competition, 
and  who  stands  for  justice  for  the  contractor  as  well  as 
for  the  property  owner — the  fair  minded  contractor  can 
have  only  the  highest  regard  for  his  ability  and  full  con- 
fidence in  his  integrity,  and  likewise  for  this  organization, 
the  first  in  the  country  that  permits  the  contractor  to 
meet  with  the  engineers  and  other  officials  that  compose 
it,  for  a  free  and  open  discussion  of  whatever  nature, 
pertaining  to  the  building  of  roadways,  shows  that  the 
contractor,  engineers  and  officials  are  coming  to  a  better 
understanding  of  their  relative  duties  and  respon- 
sibUiUes. 

2. — Let  us  not  overlook  the  banking  interests  who  fre- 
quently get  their  oar  in  on  legislation  and  have  provisions 
drafted  so  that  the  contractor  does  not  receive  his  pay 
for  the  work  until  long  after  the  work  is  completed;  and 
in  cases  of  contest  or  litigation  leaves  the  conti  actor  to 
hold  the  bag  and  pay  the  freight. 

3. — ^A  contractor  of  paving  work  who  does  not  eat 
from  the  hand  of  the  interest  that  controls  certain  spe- 
cific brands  of  material  used  for  pavement,  or  who  is  not 
licensed  by  the  owners  of  certain  patented  pavements 
which  have  been  named  in  some  specifications  to  the  ex- 
clusion of  all  other  materials,  is  not  permitted  to  bid  upon 
roadways  specifying  those  materials  exclusively.  This  de- 
prives a  legitimate  contractor  of  an  opportunity  to  bid  upon 
public  works  and  deprives  the  public  of  the  benefit  of 
competition  in  the  bidding  for  construction  work.  Why 
is  this?  Is  it  because  this  specific  material  is  a  better 
quality  than  other  like  material?  Or  is  it  because  this 
patented  pavement  is  better  adapted  to  perform  the  ser- 
vice than  other  pavement  of  like  character,  which  can  be 
constructed  for  less,  if  the  field  is  open  for  all  competi- 
tion? Why  is  it,  when  these  specific  brands  meet  compe- 
tition in  the  open  specifications  that  they  are  sold  for  25 
per   cent,    less    per    yard    than    when    they    are    specified 
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exclusively?  Who  shares  In  this  extra  money  between  the 
legitimate  cost  of  paving  where  it  is  open  to  competition, 
and  the  price  paid  for  the  materials  and  patented  pave- 
ment that  are  exclusively  specified? 

4. — To  illustrate,  I  will  quote  the  following  extract 
from  a  specification  recently  issued  by  a  city  which  fell 
for  the  song  of  the  only  specific  material  to  the  exclusion 
of  all  others: 

The  asphalt  to  be  used  in  this  work  shall  be  either  Oogo 
asphalt  from  Hoko  lAke  located  in  the  Monkey  Ranch  In  the 
Mountains  of  the  Moon,  or  the  Soso  asphalt  from  Soso  Lake 
located  in  the  Mountains  of  the  Moon  beyond  the  Monkey 
Ranch. 

And  this  in  the  face  of  the  record  made  by  the  courts 
from  the  Atlantic  to  the  Pacific  Coast  from  the  year  1894 
to  1900,  notwithstanding  these  provisions,  asphalt  other 
than  Gogo  and  Soso  was  adjudged  not  only  equal,  but  in 
•cases  superior  to  them;  and  most  of  the  cities  of  this 
country  wiped  out  this  exclusive  clause  and  opened  the 
specifications  for  other  asphalts.  But  recently  the  men 
from  behind  have  been  coming  to  the  front  and  singing 
the  same  old  charm  song  in  many  cases  with  the  same  old 
results  of  closing  the  specifications. 

6. — Creosoted  Blocks. — Some  of  the  interests  for  this 
class  of  pavement  have  a  printed  stereotyped  form  of 
specifications  which  they  have  had  adopted  by  cities  where 
they  have  induced  them  to  specify  their  pavement,  yet  these 
specifications  require  an  oil  which  cannot  be  produced  to 
meet  its  requirements,  and  if  it  were  possible  to  meet  the 
requirements  of  the  specification,  could  not  be  produced 
as  a  commercial  commodity;  and  the  contractor  outside 
the  circle  who  takes  any  of  this  work  is  steeple-chased 
over  the  hurdles  and  up  against  the  real  thing  by  the 
manufacturers  or  dealers  of  this  oil  in  this  country  and 
must  finally  forfeit  his  contract  and  give  up  the  game 
because  he  cannot  purchase  the  specified  impossible  ma- 
terial to  perform  his  work;  while  if  any  of  the  licensed  con- 
tractors take  the  work  they  can  use  a  material,  although 
it  does  not  meet  the  requirements  of  the  specifications,  for 
the  reason  that  there  is  no  organization  which  has  the  men 
and  means  similar  to  the  creosote  oil  organization  to  per- 
secute them  because  they  are  not  able  to  furnish  a  ma- 
terial that  is  not  obtainable  in  the  market. 
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6. — Another  example  is  an  extract  from  a  specification 
where  the  charter  prohibited  the  naming  of  material  spe- 
cificially  and  they  endeavored  to  frighten  away  competi- 
tion of  bidders  by  establishing  a  vicious  standard  carrying 
with  it  a  threat  of  litigation  so  widely  based  that  if  you 
did  not  pay  them  a  prohibitory  price  for  their  special  ma- 
terials and  took  the  work  and  used  a  material  other  than 
their 's,  there  would  be  something  doing  under  this  pro- 
vision, and  reads  as  follows: 

It  is  hereby  specially  agreed  by  the  contracting  parties  that 
the  asphalt  pavement  shall  be  equal  to  the  best  asphalt  pave- 
ment heretofore  laid  in  any  one  or  more  cities  of  the  United 
States. 

Very  simple,  and  placed  there  for  an  insurance  to  the 
property  owner  that  he  would  get  all  that  was  coming  to 
him,  but  which  speaks  very  plainly,  in  the  language  of  the 
tribe,  to  the  contractor  that  did  not  use  their  material, 
that  if  he  laid  that  pavement  with  another  asphalt  he 
would  have  a  lawsuit  on  his  hands  to  prove  that  the  street 
or  streets  that  he  laid  under  that  contract,  was  equal  to 
some  street  in  Portland,  Oregon,  in  New  Orleans,  or  in 
Portland,  Maine.  He  would  be  required  to  employ  experts 
and  send  them  to  these  three  different  cities  to  make  their 
investigation,  and  then  return  to  the  Missouri  River  town 
to  give  their  testimony  at  the  trial  of  the  case,  and  all  at 
an  expense  to  the  contractor  perhaps  exceeding  the  total 
price  he  received  for  the  work,  and  the  likelihood  of  hav- 
ing the  case  set  over  from  year  to  year  and  the  expense 
climbing  higher  each  year. 

7. — It  is  self-evident  from  these  extracts  that  the  speci- 
fications containing  these,  or  like  clauses,  do  not  open  the 
work  to  competition  for  different  materials,  nor  permit 
contractors  to  bid  on  the  work,  who  are  not  specially  li- 
censed by  the  owners  of  these  specific  brands  or  patented 
pavements,  and  thereby  wiping  out  competition  of  all 
character  and  blasting  what  they  call  the  open  door  and 
square  deal  to  the  contractor  outside  the  breastworks  and 
to  the  property  owner  that  pays  for  the  excessive  cost  of 
the  work. 

8. — ^What  is  the  cause  of  these  and  like  provisions  in 
specifications  for  road  building?  The  owners  of  these  spe- 
cific materials  and  these  patented  pavements  have  had  the 
ear    of    legislatures    in    states,    as    well    as    many    of    the 

119 


Digitized  by 


Google 


AMERICAN    ROAD     BUILDERS*   ASSOCIATION 

engineers  and  executive  officers  that  have  to  do  with  this 
character  of  work.  They  have  been  generous  in  the  ex- 
penditure of  money  for  promotion  and  for  minstrels  to 
sing  the  song  to  obtain  their  adoption;  and  when  these 
materials  haye  been  specified  to  the  exclusion  of  others, 
they  are  reimbursed  for  their  expenditures  by  the  additional 
price  they  receive  for  same. 

9. — Another  one  of  the  problems,  that  is  no  small  ob- 
stacle, met  by  the  contractor  in  the  construction  of  road- 
ways today  are  certain  provisions  and  stipulations  found 
in  most  of  the  specifications  for  work  ia  the  different 
cities.  These  clauses  are  similar  to  those  in  the  specifi- 
cations made  under  the  rule  of  Boss  Shepherd  of  Wash- 
ington, Tweed  of  New  York,  and  other  bosses  who  have 
likewise  held  sway  in  other  cities  in  their  day,  were  made 
to  serve  their  purpose  of  grafting  or  ruining  the  con- 
tractor. These  clauses  have  been  innocently  copied  in 
specifications  extensively  by  engineers  throughout  the 
United  States,  and  should  be  removed  from  every  specifica- 
tion, and  have  been  removed  by  the  organization  for  the 
standardization  of  paving  specifications  as  far  as  they  could 
go  to  date. 

10. — Another  cdause:  Observe  the  following  instruc- 
tions to  bidders  in  certain  cities  at  the  present  time.  In 
these  cities  the  total  cost  of  the  work  cannot  exceed  the 
total  estimate  of  the  engineer.  The  specification  reads  as 
follows: 

Bidders  must  satisfy  themselves  by  examination  of  the  loca- 
tion of  the  proposed  work,  its  seemingr  advantages  and  diffi- 
culties, and  by  such  other  means  as  they  may  prefer,  as  to  the 
cost  thereof,  the  accuracy  of  the  accompanying  estimate  of  the 
engineer  or  quantities,  and  shall  not  thereafter  dispute  such 
preliminary  estimate  of  engineer  or  assert  any  misunderstand- 
ing in  regard  to  the  nature  or  amount  of  work  done. 

The  man  who  wrote  it,  whether  he  were  an  engineer, 
commissioner  or  member  of  some  board,  could  only  have 
intended  to  protect  his  want  of  knowledge  of  the  work  that 
was  proposed  to  be  let,  his  doubt  as  to  the  accuracy  of  the 
engineer's  quantities,  or  possible  contention  of  the  con- 
tractor in  the  event  that  the  total  cost  of  the  work  might 
exceed  the  estimate  of  the  engineer.  You  will  note  there 
is  nothing  said  if  the  cost  of  the  work  exceeds  the  amount 
estimated  that  there  will  be  any  recourse  for  the  contractor 
for  the  payment  of  the  excess.     It  is  simply  a  barricade 
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that  is  put  up  by  those  who  have  charge  and  supervision 
of  the  work  to  save  their  faces  in  case  of  a  mistake  or  a 
desire  to  be  unfair. 

11. — Another  provision  is  where  they  say  that  any  in- 
consistency between  the  plans  and  specification  must  be  in- 
quired into  a  certain  time  before  the  letting,  in  writing, 
but  there  is  no  provision  for  any  answer  before  letting  the 
contract.  This  means  that  you  can  call  the  angels  from 
the  depths  of  the  deep  but  it  does  not  follow  that  they 
will  come  up  when  you  "holler."  It  is  a  form  of  fairness 
without  any  substance,  for  after  the  bids  have  been  re- 
ceived the  bidder  must  abide  by  the  decision  of  the  board 
without  recourse. 

12. — Another  clause  is  where  the  judgment  of  those  who 
supervise  may  come  in  to  play: 

Any  work  not  herein  specified  which  may  be  fairly  implied, 
as  included  in  this  contract,  of  which  the  board  shall  judge, 
shall  be  done  by  the  contractor  without  extra  charge. 

This  speaks  for  itself.  If  you  are  bidding  on  a  job  per 
plans  and  specifications  and  there  is  a  part  of  the  work 
that  is  neither  in  the  specifications  nor  in  the  plans  and 
they  wish  it  done,  you  will  have  to  do  it  without  any  pay. 
It  may  be  a  case  where  they  are  trying  to  cover  their  own 
shortcomings,  it  may  be  a  case  where  they  are  grafting, 
or  it  may  be  a  case  where  they  want  to  put  it  on  you  for 
interfering  with  their  friends  and  themselves  in  taking  the 
contract. 

13. — Patent  Clause. — It  reads: 

All  fees  for  an  Invention  or  patented  invention  are  to  be  In- 
cluded In  the  price  stipulated  in  this  contract,  and  to  protect 
and  save  the  city  harmless  from  all  such  fees  and  claims. 

If  the  city  specifies  a  piece  of  work  that  is  covered  by 
a  patent,  and  throws  it  open  and  invites  the  public  to  bid 
on  the  same,  it  should  be  their  duty,  and  not  th3  duty  of 
the  contractor  to  stand  the  fees  for  patents,  otherwise  the 
contractor  would  not  be  able  to  tell  what  price  to  include 
in  his  bid  in  order  to  meet  the  royalty  or  the  claim  for 
damages  unless  he  was  a  licensed  operator  of  the  patentee. 
If  he  were  a  licensed  operator  of  the  patentee,  why,  he 
would  be  the  sole  bidder  on  the  work,  and  there  would 
not  be  any  competition.  Therefore,  the  city  should  pro- 
tect the  fee  and  claims  of  any  patent  where  a  patent  is 
used,  and  leave  the  work  open  to  public  competition. 
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14. — Here  is  another  clause  that  is  a  "lulu."  It  reads 
as  follows: 

It  is  mutually  understood  and  agreed  that  the  particularity 
with  which  the  quality  of  the  material  and  workmanship  to 
be  required  is  set  forth  as  to  some  items,  shall  not  except  oth- 
ers not  so  minutely  described,  from  like  excellence,  but  they 
shall  rather  emphasize  the  importance  of  like  attention  to 
them,  since  the  Intention  is  to  have  only  first-class  material, 
each  of  its  class,  and  the  best  workmanship  throughout,  and 
the  spirit  of  the  agreement  carried  out  as  to  the  price  per  any 
item  in  place  embracing  all  incidental  cost  thereof. 

In  order  that  a  contractor  may  interpret  this  clause 
he  would  have  to  be  endowed  with  occult  powers  of  the 
mind  reader  and  fortune  teller  to  penetrate  the  future  and 
name  and  know  the  particular  persons  who  would  be  in 
charge  of  the  work  from  start  to  finish.  He  should  know 
the  varying  kaleidoscope  views  of  their  minds;  the  effect 
of  the  sun,  air,  light  and  sound  upon  their  thoughts,  and 
the  mythical  spirit  that  governs  their  actions  in  order  to 
foretell  the  directions  they  would  give  as  to  the  manner  of 
doing  the  work,  their  judgment  as  to  accepting  material, 
and  their  decision  as  to  what  would  constitute  an  excel- 
lence in  comt)leted  pavement. 

15. — Here  is  still  another  cJause  that  appears  in  certain 
specifications: 

The  contractor  shall  not  be  entitled  to  any  claim  for  dam- 
ages for  any  hindrance  or  delay  from  any  cause  whatever,  in 
the  progress  of  the  work,  or  any  portion  thereof. 

It  is  our  proud  boast  that  the  law  of  our  land  does  not 
permit  any  one  to  take  the  property  of  another  without 
due  process  of  law  and  full  compensation — except  the  prop- 
erty of  a  contractor  in  the  construction  of  roadways  where 
his  property  may  be  taken  from  him  under  this  clause  by 
the  damages  he  suffers,  without  any  redress  or  compensa- 
tion. In  a  game  of  three-card  monte,  you  put  up  your 
money  and  can  turn  the  cards;  but  in  this  game  you  put  up 
your  money  and  are  not  permitted  to  touch  or  turn  any- 
thing, or  even  have  a  "look  in." 

16. — These  problems  are  but  some  of  the  causes  that 
give  rise  to  friction,  disputes  and  contentions  that  the  con- 
tractor meets  with  in  the  construction  of  public  roads; 
interpretation  of  other  clauses  of  the  specifications  made 
by  officials  regarding  material  for  use  in  the  work  where 
no  standard  tests  are  provided,  but  are  subject  to  their 
approval;  also  the  discretionary  powers,  which  are  vested 
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in  the  officials  as  to  the  time,  place  and  manner  of  per- 
forming the  work,  are  causes  that  glye  rise  to  further 
friction,  disputes  and  contentions.  They  may  be  the  honest 
opinion  of  the  officials,  or  may  be  intruded  and  enforced 
for  the  purpose  of  graft. 

I  have  stated  that  these  are  some  of  the  problems  that 
cause  friction,  contention  and  trouble  between  the  con- 
tractor and  the  officials  in  the  construction  of  roadways, 
and  the  question  now  is,  "What  shall  we  do  to  be  saved?" 

In  my  opinion  the  following  suggeetions  will  minimize 
the  cause  of  friction  and  contention  between  contractors 
and  officials  in  the  construction  ct  roadways. 

The  officials  whose  duty  it  is  to  make  specifications  and 
contracts  for  the  construction  of  roadways,  should  elim- 
inate all  tainted  provisions  therefrom,  providing  for  the 
possibility  of  graft  or  ruin  policy  in  the  execution  of  the 
work  to  be  constructed. 

By  tainted  clauses  I  mean  those  clauses  that  limit  the 
competition  by  giving  advantage  to  specific  material  or 
patented  pavement,  or  that  give  power  to  officials  to  make 
interpretations  of  specifications  or  use  discretionary  power 
that  could  be  definitely  specified  and  be  determined  before 
the  letting,  so  that  the  contractor  would  know  definitely 
what  would  be  required  and  what  his  compensation  would 
be. 

First,  they  should  investigate  all  conditions  of  the  work 
to  be  constructed.  The  plans  should  be  complete  with  all 
necessary  details  for  the  construction  of  the  work.  Proper 
tests  should  be  established  for  all  classes  of  material  that 
enter  into  the  construction  of  the  work,  with  liberal  lim- 
itations so  as  to  admit  all  material  in  that  class  suitable 
for  the  work  and  available  in  that  market,  regardless  of 
and  without  mentioning  their  name,  brand  or  source  of 
supply. 

Before  any  general  specifications  and  standard  tests  are 
adopted,  all  contractors  and  material  men  in  that  section 
of  the  country  at  an  appointed  time,  should  be  invited  to 
be  present  and  file  their  suggestions  and  objections  in 
writing  as  to  any  manner,  methods  or  requirements  of  the 
proposed  specifications,  or  the  tests  that  in  their  opinion 
will  admit  of  genuine  and  liberal  competition  between  the 
materials  of  the  different  classes,  and  between  bidders  for 
the  work. 
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A  standard  test  for  a  material  should  not  be  prescribed 
so  that  only  one  or  two  particuJar  materials  could  comply 
with  the  test;  but  it  should  be  liberal  within  its  limits,  so 
as  to  admit  all  within  that  class  of  materials  that  would 
be  suitable  for  the  making  of  a  first-class  roadway,  whether 
it  is  oil  for  creosote  block  pavement,  vitrified  brick  block 
for  brick  pavement,  asphalt  for  sheet  asphalt  pavement, 
bitumens  for  impregnating  macadam,  or  bituminous  con- 
crete, broken  stone,  sand  and  cement  for  concrete,  or  any 
of  the  other  materials  that  enter  into  the  construction  of 
roadways,  so  that  when  the  bids  are  received  the  contrac- 
tors may  furnish  any  material  that  will  meet  the  require- 
ments of  the  tests,  regardless  of  any  name,  brand  or  source 
of  supply. 

With  these  provisions  surrounding  the  letting  and  execu- 
tion of  a  contract,  it  becomes,  in  a  measure,  automatic. 
The  contractor  or  his  representative  should  have  the  right 
to  be  present  when  the  tests  are  made  regarding  any  of 
the  materials,  and  before  any  are  finally  condemned.  The 
custom  is  prevalent  today  with  cement  manufacturers,  to 
furnish  a  certificate  of  tests  giving  lot,  number,  etc.,  with 
each  shipment.  It  might  also  be  a  good  policy  to  require 
a  certificate  from  the  refinery  furnishing  asphalt  or  bi- 
tuminous mixtures,  to  be  used  in  any  way  with  the  con- 
struction of  the  work,  giving  results  of  the  tests  as  required 
for  that  class  of  material  in  the  specifications,  likewise  for 
all  other  classes  of  material  for  the  work. 

With  these  positive  and  definite  means  for  determining 
the  suitability  of  the  material  that  enters  into  the  work, 
you  will  have  removed  many  of  the  causes  for  friction,  dis- 
putes or  troubles  regarding  the  material  to  be  furnished. 

With  the  adoption  of  the  suggestions  herein  made,  it 
is  fair  to  presume  that  fair  contractors,  dealing  with  fair 
engineers  and  city  officers,  would  not  experience  the  fric- 
tion and  trouble  so  commonly  complained  of  and  that  con- 
tractors might  pursue  the  calling  of  road  building  with  no 
more  hazard  or  worry  than  people  who  pursue  the  calling 
of  any  other  legitimate  business.  Yet  I  do  not  wish  to 
be  understood  that  the  adoption  of  these  suggested  rem- 
edies into  specifications  and  contracts  would  convert  dis- 
honest men  to  honest  men,  but  it  would  remove  many  of 
their  opportunities  for  acting  maliciously  and  dishonestly. 
Even  th^  general  acceptance  of  these  suggested  remedies 
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to  cure  the  evils  complained  of,  will  not  adopt  themselves 
Into  specifications  and  contracts,  no  matter  how  fair,  no 
matter  how  honest,  no  matter  how  anxious  and  willing  the 
fair-minded  and  able  engineers  of  this  country  would  be  to 
adopt  these,  or  other  changes,  to  bring  about  the  square 
deal,  open  specifications  and  open  competition.  It  must 
be  borne  in  mind  that  there  are  but  few  engineers  in  the 
country  but  that  are  dominated  by  political  officers  who 
out-rank  them  in  the  direction  of  making  and  adopting 
specifications;  which  politicians  in  turn  are  dominated  by 
the  representatives  of  specific  brands  of  material,  patented 
pavement  and  political  machine  bosses. 

Contractors  who  are  independent  road  builders,  contrac- 
tors who  are  not  tied  to  any  special  brands  or  patented 
pavements,  must  get  together,  and  remember  in  unity  there 
is  strength.  United  we  stand,  divided  we  fall.  It  is  then 
up  to  the  independent  contractors  of  the  United  States  to 
unite  and  form  a  protective  association,  and  by  constant 
vigilance  before  legislative  bodies,  local  boards  and  engi- 
neers, advocate  these  changes  and  bring  about  the  adop- 
tion of  laws  and  specifications  that  will  produce  the  square 
deal  and  open  specifications;  and  in  these  eftorts  you  can 
depend  upon  the  good  will  and  assistance  of  all  fair-minded 
engineers;  otherwise,  those  interests  that  are  active,  will 
not  only  maintain  the  foothold  they  have,  but  will  increase 
it  until  finally  such  a  thing  as  an  independent  paving  con- 
tractor will  be  a  thing  of  the  past,  and  will  produce  in 
their  stead  a  class  of  contractors  who  will  be  in  the  same 
position  as  the  saloonkeepers  who  are  tending  bar  for  the 
breweries,  the  breweries  owning  the  building,  stock  and 
license  under  which  the  saloonkeepers  are  doing  business 
by  the  sufferance  and  grafting  of  the  political  boss. 

If  you  wish  the  conditions  remedied,  you  yourself  must 
cause  the  remedy  to  be  made,  otherwise  you  should  not 
complain  because  others  do  not  do  for  you  what  you  fail 
to  do  for  yourselves. 


CHAIRMAN  PARKER:  Gentlemen,  I  do  not  think  that 
you  believe  that  a  mistake  was  made  in  asking  Mr.  Murphy 
to  read  this  paper.  He  has  given  you  as  honest  and 
straightforward  a  presentation  of  the  contractor's  point  of 
view  as  it  is  possible  to  make.     I  have  heard,  of  late  years, 
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and  have  seen  and  read,  articles  prepared  by  contractors 
of  high  standing  appealing  to  the  public  for  a  fair  deal, 
but  I  have  not  heard  any  that  covered  the  point  so  well  as 
Mr.  Murphy's  paper.  The  answer  to  Mr.  Murphy's  proposi- 
tion is  to  be  delivered  by  Mr.  John  R.  Rablin,  Chief  En- 
gineer of  the  Metropolitan  Park  Commission  of  Boston. 

JOHN  R.  RABLIN  (Chief  Engineer,  Metropolitan  Park 
Commission,  Boston,  Mass.):  Mr.  Chairman,  of  course,  as 
an  engineer,  I  cannot  be  expected  to  look  at  this  subject 
from  the  contractor's  point  of  view;  but  I  really  do,  I 
think,  consider  the  contractor,  and  always  wish  to.  I  think 
he  should  be  considered  on  all  public  works. 

I  am  not  going  to  try  to  answer  any  of  Mr.  Murphy's 
specific  charges  against  the  engineers  and  commissioners. 
Prom  Mr.  Murphy's  paper  I  would  get  the  impression — 
I  don't  know  whether  the  rest  of  you  would — that  a  very 
large  percentage  of  engineers,  commissioners,  and  other 
public  officials  are  dishonest  and  grafters.  Now,  I  may 
not  be  well  enough  informed,  coming  from  down  in  the 
corner,  as  I  do,  of  New  England,  but  I  hardly  think  that 
is  true,  and  I  really  don't  think  Mr.  Murphy  thinks  so 
either — that  the  largest  percentage  of  them  are  dishonest. 
There  are  officials  in  charge  of  public  works,  no  doubt, 
who  are  dishonest,  or  have  been,  and  have  perhaps  looked 
for  graft;  and  there  are  others  who  are  narrow,  not  broad 
enough  to  have  charge  of  work,  not  liberal  enough  in  their 
views.  I  think  all  engineers — and  by  engineers  I  mean 
officials  in  charge  of  public  works — should  try  to  look  at 
all  questions  that  come  up,  from  both  sides,  and  give  the 
contractor  a  square  deal  if  they  can,  give  him  all  the  leni- 
ency they  can.  But  if  an  official  is  going  to  put  himself 
into  a  hole  to  do  it,  he  cannot  be  expected  to.  You  who 
have  had  charge  of  public  works,  probably  know  that  all 
contractors  are  not  fair  minded  men  and  fair  men;  they 
do  not  treat  the  engineers  fairly.  In  my  own  experience, 
I  have  had  instances  where,  in  trying  to  be  lenient  with 
the  contractor  because  he  had  made  too  low  a  figure  for 
a  contract — allowing  him  to  do  something  not  strictly 
according  to  the  specifications  but  which  surely  would 
not  be  any  injury  to  the  finally  completed  work,  something 
for  his  own  benefit — I  have  had,  as  I  say,  instances  where 
by  doing  that  the  contractor  has  taken  that  very  thing 
as  a  basis  for  a  claim  for  damages.     Now,  as  I  say,  there 
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are  contractors,  who  are  not  fair  as  well  as  engineers. 
They  are  not  all  so;  a  great  many  of  them,  perhaps  the 
large  percentage,  mean  to  do  their  work  properly.  It  is 
almost  an  impossibility  for  either  side  to  live  up  strictly 
to  the  specifications.  You  have  got  to  use  some  common 
sense. 

As  for  the  brands,  the  specific  brands  of  patented  pave- 
ments: Of  course,  it  is  not  fair  to  all  contractors  co 
specify  a  patented  pavement  because  they  do  not  all  have 
a  chance  to  bid  on  it.  But  if  an  engineer,  or  public  of- 
ficial, thinks  that  he  is  going  to  get  his  money's  worth 
and  get  something  that  is  better  than  the  general  run  of 
unpatented  pavements,  why  isn't  he  entitled  to  his  opin- 
ion? There  is  no  doubt  but  that  some  of  the  patented 
pavements  have  considerable  merit,  and  probably  some  of 
them  are  better  than  the  general  pavement  of  the  same 
class  that  can  be  constructed  without  the  license  of  the 
patentee. 

It  would  be  difficult  to  make  specifications  broad 
enough  to  let  in  anyone,  that  is,  all  kinds  of  material,  with- 
our  letting  in  some  that  were  not  suitable,  so  that  it  is  nec- 
essary to  limit  them  to  a  certain  extent.  I  think  the  spec- 
ifications should  be  as  definite  as  possible,  so  that  dis- 
putes will  be  eliminated  and  not  put  up  to  any  one  per- 
son to  decide,  and  so  that  the  contractor  when  he  is  bid- 
ding will  know  what  he  is  bidding  on,  and  then  if  he  does 
not  want  to  bid  he  is  not  compelled  to.  Public  works  of 
necessity  must  be  open  to  public  bidding,  and  by  so  doing 
irresponsible  contractors  do  bid,  and  they  often  bid  too 
low  a  price.  Then  the  trouble  begins;  and  it  is  just  as 
much  trouble  for  the  engineer  as  it  is  for  the  contractor. 
It  is  just  as  hard  for  him.  He  does  not  enjoy  it.  He  would 
much  rather  have  a  contractor  at  a  fair  price  who  is  going 
to  make  a  little  money,  and  get  along  all  right,  and  who 
does  not  have  any  disputes.     It  is  very  much  easier. 

There  are  many  clauses  in  specifications  for  public  works 
which  are  one-sided,  and  are  put  in  to  protect  the  com- 
monwealth or  the  municipality  from  irresponsible  bidders. 
If  a  contractor  is  a  responsible  bidder,  and  is  doing  his 
work  properly,  and  intends  to  do  his  work  properly  and 
be  fair,  whoever  is  in  charge  of  the  work  certainly  should 
be  fair  with  him,  and  not  too  rigid  on  these  points;  and 
some  of  these  most  rigid  clauses  from  the  legal  point  of 
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view,  are  necessary,  and  are  required.  It  is  not  the  engi- 
neer's fault.  He  can't  help  it.  All  he  can  do  is  if  the 
work  is  properly  done,  to  use  common  sense  and  enforce- 
ment. And  I  think  a  great  many  of  these  clauses  are  not 
so  much  for  the  protection  of  the  engineer,  but  for  the 
protection  of  the  municipality  or  the  city  against  irrespon- 
sible bidders.  It  certainly  is  necessary  for  someone  to 
have  the  power  to  decide  any  questions  that  may  come  up 
on  public  works  under  specifications.  If  you  were  a  private 
individual  making  a  contract  for  some  work,  you  would  not 
say  that  in  anything  about  which  there  was  any  question, 
the  contractor  should  decide.  You  would  probably  want 
to  decide  It  yourself  the  same  as  the  official  making  the 
specifications  for  public  work.  He  would  not  be  doing  his 
duty  if  he  did  not  make  a  specification  so  that  he  could  de- 
cide those  questions.  But,  of  course,  he  should  be  fair 
about  it.  He  should  use  common  sense  about  it.  And  the 
specifications  and  the  plans  should  be  made  as  definite  as 
possible  to  avoid  any  such  questions,  in  my  opinion.  As 
for  the  percentage  of  dishonest  public  officials,  in  my  sec- 
tion, I  think  it  is  very  small,  and,  as  for  the  rest  of  the 
country,  it  does  not  seem  to  me  that  there  could  be  so 
large  a  percentage  and  not  be  more  publicity  about  it.  I 
thank  you.     (Applause.) 

CHAIRMAN  PARKER:  All  public  officials  are  not  as 
Mr.  Rablin.  His  reputation  in  Boston  is  such  that  all  con- 
tractors feel  that  they  can  deal  with  him  without  danger. 
That  is  not,  however,  just  the  understanding  that  I  have 
as  to  what  Mr.  Murphy  said.  He  was  obliged  to  put  him- 
self pretty  much  on  the  extreme,  because  the  attitude  in 
general  is  against  the  contractor.  In  that  I  agree  with 
Mr.  Murphy.  I  don't  think  he  intended  to  imply  that  the 
large  percentage  or  even  any  specific  percentage  of  dis- 
honest officials  was  included  in  his  proposition. 

MR.  MURPHY:  I  wish  to  explain  the  comments  made 
on  the  clauses  taken  from  the  different  specifications 
quoted  in  my  paper.  I  stated  that  they  were  conceived  and 
Written  under  the  regime  of  master  boodlers  and  were  In- 
nocently copied  by  engineers  throughout  the  United  States, 
and  they  should  be  removed.  There  was  no  intention  in 
my  paper  to  attempt  to  discredit  the  engineers.  I  have 
worked  continuously  with  engineers  on  public  works  for 
nigh  unto  forty  years,  and  I  know  of  no  class  or  profes- 
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sion  of  men  who  are  more  fair,  just  and  honest  than  the 
engineers.      ( Applause. ) 

CHAIRMAN  PARKER:  I  think  that  puts  it  right,  gen- 
tlemen, and  that  is  precisely  as  I  understood  Mr.  Mur- 
phy's attitude.  Now,  we  have  got  plenty  of  time  for  a 
little  further  discussion,  and  I  think  it  would  be  excel- 
lent for  some  of  you  contractors  to  say  a  few  words  now, 
and  then  we  will  hear  from  some  other  official.  Mr.  Rock- 
wood? 

MR.  ROCKWOOD:  I  thank  you,  but  I  would  like  to  be 
excused. 

CHAIRMAN  PARKER:  New  York  is  famous  for  its 
modest  men.  Mr.  Ellis,  haven't  you  something  to  say  for 
the  contractors? 

MR.  ELLIS:  I  have  something  to  say  later,  but  I  am 
going  to  save  my  voice. 

CHAIRMAN  PARKER:  We  want  your  feelings  from  the 
heart,  now. 

MR.  ELLIS:  Mr.  Chairman,  I  don't  think  that  I  can  add 
anything  to  what  Mr.  Murphy  has  said. 

CHAIRMAN  PARKER:    Do  you  agree  with  him? 

MR.  ELLIS:  I  agree  with  him  thoroughly,  and  I  don't 
think  that  anything  in  Mr.  Murphy's  paper  was  intended 
to  be  a  general  criticism  of  the  honesty  of  engineers.  I 
think  it  is  something  that  has  grown  up  from  old  custom, 
and  most  of  the  objectionable  clauses  in  the  specifica- 
tions were  written  a  long  time  ago,  and  they  have  been 
copied  from  time  to  time  without  any  thought  or  reference 
to  conditions  at  present  or  the  men  who  are  doing  the 
work,  or  the  engineers  who  are  drawing  up  the  contracts. 

CHAIRMAN  PARKER:  I  don't  suppose  you  realize  that 
I  represent  both  sides  of  this  proposition.  I  have  been 
a  public  official;  now  I  am  one  of  the  thieves,  as  they  say. 
I  will  call  on  Maj.  Crosby. 

MAJ.  CROSBY:  Mr.  President  and  Gentlemen: — I  have 
been  on  both  sides  of  the  fence,  and  it  strikes  me  that  it 
is  an  unwarranted  assumption  that  all  contractors  are  dis- 
honest, and  that  all  engineers  are  crooks  and  rascals,  and 
that  no  such  assumption  was  intended.  There  are  some  in- 
competent engineers.  Very  likely  there  are  some  dishonest 
ones,  and  I  think  that  it  may  be  admitted  that  there  are 
some  contractors  who  are  perhaps  in  the  same  classes. 

I  want  to  call  your  attention  to  the  position  the  public 
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official  is  placed  in.  First,  he  is  absolutely  unable  to  se- 
lect his  bidders.  He  has  to  provide  for  free  and  open 
competition  which  the  public  demands.  Second,  he  is 
obliged,  for  the  protection  of  himself  and  his  client,  the 
public,  to  see  that  the  specifications  shall  be  drawn  so  as 
to  absolutely  enable  him  to  prevent  any  successful  attempt 
at  rascality,  crookedness,  or  substitution  on  the  part  of  ir- 
responsible or  green  contractors.  As  I  say,  that  places  him 
in  a  little  difficult  position.  It  is  quite  different  from  the 
position  of  the  engineer  who  is  working  for  a  private  cli- 
ent and  can  select  with  care  the  people  whom  he  asks  to 
bid  on  work. 

Now,  as  regards  the  contractor:  I  think  it  well — and  it 
has  been  my  practice  to  do  it  wherever  I  have  been  al- 
lowed to — to  consult  with  the  material  men,  as  Mr.  Mur- 
phy suggests,  and  with  the  contractors  before  drawing  the 
specifications.  I  have  found  such  a  variation  in  the  opin- 
ions resulting  from  that  consultation  that  in  many  cases 
I  was  no  better  off  after  the  consultation  than  I  was  be- 
fore. In  all  cases,  there  were  many  points  which  I  had 
to  decide  and  this  I  did  to  the  best  of  my  ability  with  due 
consideration  of  the  information  I  had  received  from  those 
who  were  likely  to  be  interested  in  the  work.  In  such  de- 
cisions the  responsibility  for  them  rested  on  me,  and  I  was 
perfectly  willing  to  assume  it;  I  considered  that  a  part  of 
my  duty.  If  I  drew  specifications  which  produced  a  cer- 
tain class  of  work,  and  that  class  of  work  was  not  what 
the  contractors  thought  it  should  be,  I  submitted  to  them 
that  the  responsibility  for  it  was  mine,  and  not  theirs,  and, 
therefore,  it  was  up  to  them,  if  they  bid  on  the  work  and 
secured  the  contract,  to  give  me  the  class  of  work  I  had 
specified  and  not  what  they  thought  I  ought  to  have. 

I  want  to  submit  that  the  friction  is  not  as  great  as 
might  be  anticipated  from  the  interest  in  this  meeting.  I 
am  reminded  somewhat  of  the  story  of  the  man  who  of- 
fered to  sell  a  carload  of  bullfrogs,  but  when  he  came  to 
deliver  the  carload  he  told  the  dealer  he  had  only  shipped 
a  half  dozen.  He  said  he  thought  from  the  noise  they 
made,  there  must  be  a  carload  in  his  back  yard.  The  great 
source  of  friction  that  I  have  found  between  contractors 
and  engineers  comes  from  two  causes.  One  is  the  indefl- 
niteness  of  the  responsibility — that  is,  if  an  organization 
is  not  clear  cut,  the  contractor  doesn't  know  to  whom  to 
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look  for  a  decision,  and  there  is  likely  to  be  friction.  He 
is  likely  to  go  to  the  weaker  members  of  the  organization, 
who  are  generally  the  most  available,  and  secure  from 
them  opinions  which  are  not  decisive.  They  at  least  al- 
low him  to  deceive  himself  into  thinking  they  are  deci- 
sions, and  then  when  he  follows  them  he  gets  into  trouble 
with  the  higher  authorities.  There  should  be  no  lack  of 
clearness  as  to  who  ts  responsible  for  a  decision,  and  when 
there  is  that  absence  of  clearness  the  contractor  cannot 
readily  go  to  the  proper  party  for  a  decision  which  will 
be  final.  The  other  cause  of  trouble, '  and  perhaps  the 
more  serious,  is  that  after  the  specifications  are  drawn, 
and,  as  I  have  said  before,  drawn  with  the  full  knowledge 
of  the  engineer  as  to  his  responsibility  for  them,  a  great 
many  contractors,  not  agreeing  with  the  clauses  of  the 
specifications,  attempt  to  substitute  something  "just  as 
good."  There  has  been  more  trouble,  in  my  own  experi- 
ence, from  that  effort  on  the  part  of  certain  contractors  to 
substitute  something  that  is  considered,  perhaps  honestly 
by  them,  just  as  good  as  what  was  specified. 

If  responsibility  is  placed  where  it  belongs,  and  engi- 
neers will  pay  more  attention  to  organization,  the  delega- 
tion of  responsibility,  and  to  the  publication  of  Informa- 
tion concerning  their  work,  assuming  themselves  that  re- 
sponsibility belonging  to  the  designer,  and  then  if  the  con- 
tractors will  live  up  to  the  moral  intent  of  their  contracts 
and  deliver  what  they  have  agreed  to  deliver — what  the 
specifications  require  in  the  absence  of  orders  to  the  con- 
trary from  the  responsible  parties  to  the  contract — !fe  large 
part,  if  not  practically  all,  of  the  friction  between  con- 
tractors and  engineers  will  be  done  away  with.  (Ap- 
plause.) 

CHAIRMAN  PARKER:  Mr.  Rockwood,  will  you  now 
say  a  few  words? 

A.  J.  ROCKWOOD  (Rochester,  N.  Y.):  Mr.  President, 
last  year  I  came  in  this  meeting  as  I  did  this  year,  right 
in  the  midst  of  a  discussion,  and  I  was  asked  to  talk,  and  I 
did  so  ofthand,  and  when  I  read  it  later,  I  found  I  had  said 
some  things  I  didn't  mean;  and  I  found  I  was  very  much  In 
the  condition  of  Mr.  Murphy,  who  seems  to  have  given  the 
wrong  impression  of  his  views  both  of  the  engineer  and  the 
contractor.  I  am  a  road  contractor  at  the  present  time. 
For  upwards  of  twenty-five  years  I  was  an  engineer;  and 

131 


Digitized  by 


Google 


AMERICAN    ROAD     BUILDERS'    ASSOCIATION 

I  want  to  say  right  here  that  in  my  experience  of  some- 
thing like  thirty  years,  I  have  never  run  across  but  one 
crooked  engineer  and  he  got  fired.  I  promised  him  he 
would  and  he  did,  and  the  man  that  fired  him  is  in  this 
room  now. 

Mr.  Parker  doesn't  know  what  he  is  up  against,  he  is 
just  commencing  the  contracting  end  of  it.  All  the  trouble 
is  that  the  engineering  profession  is  so  poorly  paid,  that 
a  man  can't  stick  at  it  very  long.  We  contractors  can 
afford  to  hire  the  good  engineers  and  give  them  more  than 
they  are  getting  from  the  cities.  There  is  where  the 
trouble  is,  and  the  trouble  is  most  of  us  have  young  men 
interpreting  these  specifications  and  interpreting  clauses 
that  our  grandfathers  put  in  for  some  reason  or  other, 
and  there's  where  the  greatest  trouble  is,  in  my  opinion. 

I  had  a  funny  experience  a  little  while  ago.  I  won't 
say  whether  it  was  on  one  of  my  contracts  or  some  one 
else's,  but  the  contractor  was  attempting  to  give  something 
he  thought  was  just  as  good,  and  fortunately  he  was  an 
engineer  and  had  had  more  eperience  than  the  young 
engineer  he  was  talking  with.  He  said,  ''Hell  is  paved 
with  good  intentions."  And  the  contractor  said,  **Well, 
if  you  stay  around  here  a  little  while  you  will  think  you 
are  in  hell,  and  that  is  no  joke." 

My  experience  has  been  not  that  the  engineers  were 
crooked,  or  meant  to  be  crooked,  but  that  the  specifica- 
tions were  written  so  as  to  take  care  of  the  crooked  con- 
tractor. Now,  the  crooked  contractor  is  not  always  crooked 
from  desire,  he  is  sometimes  crooked  from  necessity.  He 
may  have  been  a  plumber  or  a  roofer,  or  something  of 
that  kind,  and  he  thinks  that  there  is  money  in  roads, 
and  he  goes  to  building  roads.  He  takes  the  engineer's 
estimate  and  he  says,  "It  can  be  done  for  $10,000.  I  don't 
want  to  make  20  per  cent.,  I  am  satisfied  with  four  or 
five  on  the  first  road."  And  he  usually  goes  broke  on 
that  road.  We  have  had  something  like  that  in  our  state, 
but  the  main  impression  is  that  the  contractor  and  the 
engineer  both  want  to  be  straight.  At  the  present  time  it 
seems  to  me  that  a  great  deal  of  the  trouble  is  that  neither 
the  engineer  nor  the  contractor  knows  how  to  build  a 
road  that  is  going  to  take  care  of  motor  traflftc.  The  engi- 
neer does  the  best  he  can,  and  the  contractor  opens  the 
road.     It  doesn't  do  the  business  and  the  engineer  has  got 
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to  make  good  with  somebody,  so  he  does  it  with  the  con- 
tractor or  with  someone  else.  But  my  experience  with  the 
engineers  has  been  very  pleasant.  I  never  had  but  one  en- 
gineer in  my  experience  who  was  crooked,  and,  as  I  said, 
he  lost  his  job. 

CHAIRMAN  PARKER:  I  am  going  to  ask  that  you  con- 
tinue this  discussion,  alternating  between  the  contractors 
and  the  engineers.  I  am  going  to  ask  Mr.  Rourke  to 
make  a  few  further  remarks. 

L.  K.  ROURKE  (Commissioner  of  Public  Works,  Bos- 
ton, Mass.):  Mr.  Chairman  and  Gentlemen: — I  have  been 
on  both  sides  of  the  fence.  I  am  now  a  public  official 
and  engineer,  and  I  have  been  a  contractor.  I  am  not 
a  "has  been"  either.  By  the  way,  I  did  not  get  the  im- 
pression from  Mr.  Murphy's  paper  that  the  majority  of 
officials  and  engineers  are  crooked.  It  did  not  strike  me 
that  way  at  all.  He  read  some  quotations  from  specifica- 
tions which  are  now  published  that  a  professor  of  English 
in  Harvard  University  couldn't  interpret  the  meaning  of — 
there  is  no  question  about  it.  My  idea  about  the  thing 
is  that  a  specification  is  a  guide  only,  and  it  should  be  in 
the  simplest  possible  terms. 

One  of  the  great  troubles  between  contractors  and  en- 
gineers is  that  the  majority  of  the  engineers  in  charge  of 
work  see  the  work  from  one  side  of  the  fence.  For  in- 
stance, in  railroad  work,  they  are  paid  by  the  railroad 
company.  In  municipal  work  they  are  paid  by  the  mu- 
nicipality, and  for  that  reason  they  get  it  into  their  heads 
that  they  are  dictators,  and  that  they  are  to  put  it  up  to 
the  contractor  to  do  Just  so,  otherwise  they  will  soak  him. 
Now,  my  idea  of  the  engineer  on  the  work  is  not  that  of 
a  dictator,  but  that  he  is  an  arbitrator.  These  specifica- 
tions are  simply  a  guide  for  him  to  go  by;  and  no  man  can 
write  a  specification  that  will  cover  every  job  in  detail. 
Such  a  specification  has  never  been  written,  and  never 
will  be  written.  We  can  simply  write  a  general  guide 
for  the  engineer  to  conduct  himself  by,  and  when  the  argu- 
ment comes  up,  no  matter  whose  payroll  he  is  on,  he  has 
to  work  for  the  contractor  just  as  well  as  for  the  railroad 
company  or  municipality.  He  is  the  arbitrator  to  settle 
the  dispute.  And,  as  I  say,  the  fault  with  a  great  many 
of  the  young  engineers  is  that  when  they  settle  this,  they 
settle  it  on  a  biased  basis  because  they  have  not  had  the 
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necessary  practice  and  experience,  and  they  do  not  realize 
what  their  position  is,  as  an  engineer,  namely,  that  they 
are  not  the  dictators  on  the  job,  but  they  are  the  arbitra- 
tors and  the  just  arbitrators  between  the  contractors  and 
the  man  who  employs  them.     I  thank  you.     (Applause.) 

CHAIRMAN  PARKER:  I  thought  you  would  not  be 
disappointed  in  Mr.  Rourke.  I  do  not  see  any  contractor 
that  I  know  here,  but  I  would  like  to  hear  from  some 
other  contractor. 

I  would  like  to  have  Mr.  Shirley  say  a  few  words  to 
this  assembly.  He  has  had  occasion  to  criticize  and  knock 
me  several  times,  and  I  would  like  to  get  his  reasons  for 
it. 

H.  G.  SHIRLEY  (Chief  Engineer,  Maryland  State  Roads 
Commission) :  Mr.  Chairman,  I  have  had  the  pleasure,  like 
these  other  gentlemen,  of  being  on  both  sides  of  the  fence. 
In  my  younger  days,  I  started  on  the  contractor's  side, 
and  I  am  now  on  the  engineer's  side. 

I  think  that  in  specifications  ordinary  common  sense 
should  be  used,  and  that  is  the  cream  of  the  whole  thing. 
I  have  never  seen  a  specification  that  would  absolutely  cover 
the  whole  job.  You  can  cover  many  points  of  the  job  fairly 
well,  but  there  are  certain  things  at  certain  points  that 
you  will  have  to  meet  that  the  specifications  will  not  cover. 
Now,  to  meet  these:  There  is  the  point  where  there  is  a 
chance  for  differences  to  arise  between  the  contractors 
and  the  engineer.  I  think  the  specifications  should  pro- 
vide a  clause  stipulating  that,  should  any  point  of  this 
kind  arise,  it  should  be  settled  before  they  go  ahead;  in 
other  words,  price  per  unit,  and  lump  sum  price  should 
be  decided  on.  When  any  contention  arises  on  the  specifi- 
cations, I  find  that  where  the  great  difference  is  and  where 
lots  of  friction  develops  is  in  the  fact  that  the  thing  la 
not  settled  at  the  time  it  occurs.  The  contractor  is  in  too 
big  a  hurry  to  go  ahead  and  get  the  work  done,  and  the 
engineer  is  anxious  and  interested  in  something  else,  and 
he  says,  "All  right,  we  will  settle  that  some  other  time." 
When  a  dispute  arises,  settle  it  then,  and  you  won't  have 
so  much  contention,  it  is  fresh  in  both  of  your  minds,  and 
you  can  get  together  if  you  use  any  common  sense.  (Ap- 
plause.) 

CHAIRMAN  PARKER:  I  am  glad,  gentlemen,  that  Mr. 
Shirley    has   made   the   statement   that   he   has — that   the 

184 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 

adjustment  of  the  differences  between  contractor  and  the 
official  may  be  settled  by  common  sense. 

FRANK  AGNEW  (Secretary,  Road  Commissioners  of 
District  No.  1,  of  Mahoning  County,  Ohio) :  Mr.  Chairman, 
these  gentlemen  speak  about  being  on  one  side  of  the 
fence  or  the  other — I  happen  to  be  on  both  sides  at  once. 
Of  course,  the  specifications  must  be  a  guide.  I  had  a 
little  contract  this  fall,  and  I  made  a  mistake  in  it.  The 
engineers  and  inspector  were  there,  but  that  didn't  help 
it  any;  I  had  to  dig  it  up  and  rebuild  it  again.  Of  course, 
that  was  all  right;  but  what  I  wanted  to  say  Just  now 
was  this  in  reference  to  this  last  remark  about  settling 
your  differences.  But. I  wanted  to  go  one  step  further: 
Settle  the  differences  and  then  have  it  written  down  on 
paper  so  that  you  know  where  you  are.  We  have  had  old 
lawsuits  hanging  up  three  or  four  or  five  years,  when 
these  things  should  have  been  settled  years  ago,  or  would 
never  have  come  to  litigation  had  agreements  been  written 
before  the  work  was  done. 

There  is  one  thing  more  that  has  bothered  me^I  am 
rather  an  official  behind  the  engineer  in  my  capacity — 
and  that  one  thing  that  has  bothered  me  is  where  the  en- 
gineer writes  specifications  so  that  the  contractors  bid  on 
different  kinds  of  material,  and  then  after  the  bids  are  in 
it  is  up  to  the  officials  to  decide  which  kind  of  material 
to  use.  I  think  if  they  specify  those  different  kinds  of 
materials  there  should  be  an  estimate  made  of  where  one 
kind  of  material  should  be  used  Instead  of  another;  that 
is,  say,  a  difference  between  slag  and  limestone.  Some 
may  think  that  slag  Is  better  and  It  does  give  a  chance  for 
a  mix-up  once  In  a  while,  and  I  think  it  should  be  avoided. 

CHAIRMAN  PARKER:  That  sounds  like  common  sense 
to  me.     Anybody  else  to  take  part  in  this  discussion? 

RALPH  H.  PYNE  (Contractor,  Newport,  Ky.):  Mr. 
Chairman,  speaking  of  the  contractor  and  the  engineer,  I 
have  always  found  that  one  of  the  greatest  difficulties  has 
been  that  the  contractor  has  always  looked  at  the  engineer 
as  a  mortal  enemy,  and  the  engineer  has  always  looked 
at  the  contractor  in  the  same  way.  Personally  I  have  had 
a  very  pleasant  experience  throughout  the  thirty  years  of 
my  life  as  a  contractor.  I  don't  mean  to  say  I  have  never 
had  a  dispute  over  work;  I  have  had  many  of  them,  but  1 
have  never  yet  had  a  personal  dispute  with  an  engineer. 
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Every  time  that  work  has  been  completed,  although  some- 
times I  have  lost  out,  I  have  always  been  able  to  shake 
hands  with  the  engineer,  and  I  have  never  found  a  dis- 
honest one.      (Applause.) 

CHAIRMAN  PARKER:  That  is  a  good  recommendation 
for  the  engineer.  I  will  recognize  Mr.  Kenyon  of  the 
United  States. 

C.  A.  KENYON  (President  Indiana  Good  Roads  Asso- 
ciation, Indianapolis,  Ind. ) :  Gentlemen,  he  has  made  a 
mistake.     I  am  Just  from  Indianapolis. 

Over  in  Indiana  we  are  trying  Just  now  to  get  a  good 
roads  law  for  the  state,  and  in  drafting  that  law  we  had 
a  good  many  hearings,  and  we  took  the  testimony  of  a  good 
many  people  in  regard  to  the  way  a  contract  should  be  let 
and  bids  received;  and  after  hearing  from  both  sides — ^the 
engineers  and  the  contractors — the  committee  of  25  who 
drafted  the  law  took  this  view  of  it,  and  I  am  Just  going 
to  hand  it  to  you  for  what  it  is  worth.  They  said  that 
when  a  specification  was  made  and  was  so  general  that 
under  the  general  clauses  of  that  specification  several  dif- 
ferent kinds  of  material  might  be  used,  the  bidder  in 
bidding  should  state  the  particular  brand,  or  kind,  and 
file  a  sample  of  the  material  that  he  proposed  to  use  in 
completing  that  contract,  believing  that  if  he  did  this, 
many  of  these  controversies  that  grow  out  of  the  general 
nature  of  specifications  could  be  settled  by  reason  of  the 
terms  of  the  bid  together  with  the  specifications  them- 
selves, and  a  lot  of  the  troubles  that  we  have  been  dis- 
cussing and  been  describing  would  be  done  away  with. 

I  ask  you  if  that  would  not  be  likely  to  help  a  large  part 
of  the  trouble  that  exists.  Of  course,  it  has  been  said 
there  are  good  contractors  and  bad  contractors,  just  as 
there  are  good  lawyers  and  bad  lawyers,  good  preachers 
and  bad  preachers,  good  merchants  and  bad  merchants.  It 
may  frequently  happen  that  engineers  have  no  one  to  asso- 
ciate with  except  the  contractors,  and  being  in  daily  asso- 
ciation with  each  other,  how  can  you  expect  one  to  be 
better  than  the  other?     (Applause.) 

CHAIRMAN  PARKER:  I  don't  think  you  have  exhausted 
the  subject  yet,  but  if  you  have  nothing  more  to  say,  I 
will  go  on  to  the  next  matter  on  the  program. 

H.  G.  ZELLER  (Contractor,  Swanton,  O.):  I  have  often 
wondered  whether  there  were  any  contractors  who  expected 
to  build  roads  to  come  up  to  the  specifications? 
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CHAIRMAN  PARKER:  I  can't  answer  that  now.  I 
don't  believe  that  a  specification  for  a  road  was  ever  drawn 
that  could  be  literally  fulfilled  by  the  contractor. 

MR.  ZELLER:  We  don't  have  any  trouble  with  engi- 
neers, not  a  bit  of  it. 

CHAIRMAN  PARKER:  Do  you  import  your  engineers 
or  are  they  native  products?      (Laughter.) 

MR.  ZELLER:  I  don't  know  that  it  makes  any  difference. 
We  don't  have  any  trouble  with  the  engineers.  The  great- 
est trouble  we  have  had  in  our  county  on  the  road  propo- 
sition is  this:  The  farmers  that  live  along  the  roads  ex- 
pect an  inspector  who  never  saw  a  road  before  to  come 
over  and  build  them  one.  (Laughter.)  The  next  thing 
that  our  people  in  our  county  do  is  this:  The  commis- 
sioners have  a  right  to  appoint  an  inspector,  and  they 
generally  appoint  some  political  friend  or  some  heavy  tax- 
payer living  along  the  road  who  has  never  seen  a  road 
built,  and  of  course,  you  have  to  do  as  he  says.  Tou  have 
to  satisfy  the  inspector  who  does  not  know  how  to  build 
a  road,  the  engineer  does  not  have  time  to  come  out  there 
very  often,  and  that  is  what  we  are  up  against.  That  is 
the  hardest  proposition.  We  don't  have  any  trouble  in 
getting  along  with  the  engineer,  the  only  trouble  we  have 
is  with  the  "buttinskys."     (Laughter.) 

MR.  ROGERS:  Mr.  Chairman,  the  greatest  trouble  we 
seem  to  have  in  Michigan  with  the  contractors  is  that  no 
contractor  seems  to  be  able  to  bid  high  enough.  They  bid 
so  low  that  they  go  broke  before  the  Job  is  done.  I  don't 
think  that  our  engineers  are  trying  to  be  hard  on  con- 
tractors, and  we  don't  seem  to  have  any  trouble  in  that 
line,  but  either  the  contractors  bid  with  the  expectation 
that  the  specifications  do  not  mean  what  they  say,  or  that 
the  engineers  are  unduly  easy,  or  that  they  are  afraid  they 
won't  get  the  Job  and  want  it  badly.  But  that  condition 
I  hope  will  be  bettered.  I  must  say,  however,  that  most 
of  our  contracts  have  been  for  rather  small  sums,  and 
usually  have  been  taken  by  men  inexperienced  in  contract- 
ing. Some  of  them  knew  very  little  about  the  work  that 
they  undertook  to  do. 

I  would  say  just  a  word  along  the  line  of  settling  difii- 
culties  as  they  arise.  It  is  a  little  along  the  line  of  a 
court  decision  in  our  state  which  was  over  a  sewer  con- 
tract. The  resident  engineers  allowed  certain  things  to 
proceed  day  by  day  which  were  not  satisfactory,  and  when 
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the  work  was  finally  completed  the  consulting  engineer  re- 
fused to  sign  a  final  settlement  for  the  contractor.  The 
matter  went  Into  the  courts  and  eventually  to  our  Supreme 
Court;  and  the  Supreme  Court  said,  substantially,  that 
If  the  engineers  stood  by  the  work  day  by  day  and  per- 
mitted things  to  proceed  they  thereby  tacitly  gave  their 
consent  to  that  kind  of  work  and  would  have  to  suffer 
for  the  failure  on  their  part. 

PRESIDENT  LEWIS:  Mr.  Chairman,  may  I  take  the 
time  to  contribute  Just  a  word  on  this  general  subject? 
Many  of  the  contractors  who  are  here  have  doubtless  done 
work  for  business,  railway  and  other  corporations,  and 
I  fancy  that  they  have  had  comparatively  little  trouble  in 
the  way  of  controversies  or  disputes.  They  have  had 
little  trouble  because  the  officers  of  those  corporations 
have  been  free  to  adjust  difficulties,  and  even  to  select 
contractors,  who  they  thought  would  be  satisfactory  and 
would  do  the  job  well.  The  men  you  are  dealing  with  in 
highway  construction  and  other  public  works  are  spend- 
ing public  money — money  raised  by  taxation — and  you 
know  how  Jealous  the  taxpayer  is  of  the  manner  in  which 
his  money  is  expended.  You  know  what  alleged  safe- 
guards have  befen  thrown  around  all  contracts  where  the 
expenditure  of  public  money  is  involved.  A  distinguished 
attorney  in  commenting  on  a  contract  of  the  city  of  New 
York  remarked,  "The  man  or  the  group  of  men  who  drew 
that  contract  had  no  bowels  of  compassion."  Such  con- 
tracts are  often  one-sided  and  perhaps  unfair.  They  have 
been  built  up  on  a  long  lire  of  precedents  which  are  de- 
signed to  protect  the  public  and  the  public  money.  They 
are  drawn  with  a  view  of  avoiding  taxpayers'  actions  re- 
sorted to  by  many  a  contractor — yes,  mind  you^  by  many 
a  contractor — as  a  subterfuge  to  prevent  a  rival  getting  a 
Job,  and  it  isn't  hard  to  find  an  excuse  to  grant  an  injunc- 
tion on  an  alleged  taxpayer's  action.  Remember,  then.  In 
discussing  these  questions,  that  your  troubles  are  not  all 
the  iault  of  the  contractor;  they  are  not  all  the  fault  of 
the  engineer;  they  are  frequently  due  to  the  serious  limi- 
tations imposed  upon  both  of  us  because  we  are  spending 
public  money.  I  have  often  thought  that  when  a  number 
of  miles  of  road  were  to  be  built,  or  a  number  of  miles 
of  city  streets  were  to  be  paved,  if  the  engineer  or  the 
commissioner  had  the  right  to  call  In  three  or  more  con- 
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tractors  and  say  to  each  one  of  them:  "We  propose  to 
give  you  enough  of  this  work  to  keep  your  plant  In  opera- 
tion all  through  the  season,  provided  you  give  us  a  satis- 
factory price.  Now,  let  us  talk  business  and  see  what  yea 
will  do;"  the  result  would  be  that  the  state  op  the  dty 
would  get  that  work  done  for  less  money  than  it  would 
under  public  letting,  the  contractor  would  feel  that  he 
had  a  good  contract,  and  the  state  or  city  would  get  value 
received.  But  it  is  safe  to  predict  that  the  commissioner 
or  the  engineer  would  be  denounced  as  a  grafter  because 
no  one  would  believe  that  he  did  not  have  a  corrupt  in- 
terest in  such  an  arrangement.  Those  are  the  difficulties 
under    which    public   officials   are   working.      (Applause.) 

CHAIRMAN  PARKER:  I  think  Mr.  Lewis'  words  were 
illuminating,  and  put  this  matter  fairly  where  it  belongs. 
In  view  of  the  things  that  are  to  follow  on  the  program, 
possibly  we  had  better  not  continue  this  discussion  any 
longer,  but  we  will  consider  Mr.  Lewis'  remarks  as  a 
benediction. 

Next  on  the  program  is  "Plant  Equipment,"  by  Mr.  F.  E. 
Ellis,  Manager  of  the  Essex  Trap  Rock  &  Construction  Co., 
of  Peabody,  Massachusetts.  Mr.  Ellis,  I  think,  is  well 
known  to  most  of  you,  and  he  is  well  equipped  to  make 
a  statement  on  this  or  any  other  subject. 


PLANT  EQUIPMENT 

BY  F.  E.  ELLIS 

Manager,  Eatez  Trap  Rock  and  Construction  Co.,  Peabody,  Maes. 

A  score  of  years  ago  Road  Building  was  a  very  simple 
business,  requiring  only  a  small  amount  of  plant  and  very 
little  expense  was  incurred  by  anyone  who  wanted  to 
enter  into  it,  and  one  in  the  business  could  withdraw  from 
it  at  any  time  without  sustaining  a  great  loss  due  to  the 
amount  of  capital  tied  up  in  the  plant.  During  the  last 
twenty  years,  the  method  of  road  building  has  gradually 
changed,  until  the  plant  now  required  by  a  contractor  is 
large  and  varied,  and  the  expense  attached  thereto  is 
enormously  large  in  proportion  to  the  amount  of  work 
done  per  year. 

It  has  become  a  business  in  which  one  should  not  enter 
without  considering  thoroughly  the  kind   and  amount  of 
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equipment  required  to  do  the  work  that  he  is  contem- 
plating, and  only  after  a  cdreful  estimate  has  been 
made  of  the  expense  of  plant  and  the  proportionate 
charges  that  should  be  made  for  the  same  upon  the  work 
on  which  he  is  bidding.  One  must  also  realize  that  once 
in  the  business,  he  must  remain  in  it  for  many  years  in 
order  to  get  back  the  cost  of  his  equipment,  or  else  be 
willing  to  take  a  loss  on  the  sale  of  it  upon  retiring.  In 
other  words,  it  is  not  a  business  that  a  man  should  enter 
upon  with  the  idea  of  its  being  temporary,  but  with  the 
idea  of  its  being  permanent.  Failure  to  understand  or 
obey  this  principle  has  been  disastrous  to  many  contrac- 
tors. If  the  proper  plant  charges  are  not  made,  the  con- 
tractor is  deceiving  himself  just  as  surely  as  did  the  kind 
old  lady  who  gave  gingerbread  to  all  the  children  in  the 
neighborhood,  and  thought  it  did  not  cost  anything  be- 
cause she  had  everything  in  the  house  to  make  it  of. 
The  kind  and  amount  of  equipment  which  is  required  for 
building  a  road  will  vary  in  the  different  classes  of  roads 
to  be  constructed,  and  in  order  to  make  a  correct  esti- 
mate of  the  cost  of  equipment  and  the  expenses  incidental 
thereto,  it  is  necessary  to  know  the  class  of  road  which 
is  to  be  built.  For  example,  I  am  going  to  show  you  just 
what  it  actually  costs  to  equip  a  road  with  proper  con- 
struction plant.  The  road  built  was  six  miles  in  length, 
and  surfaced  with  local  stone  grouted  with  bituminous 
binder.  The  stone  was  obtained  from  a  quarry  which 
was  situated  so  that  the  average  haul  was  about  two 
miles.  The  whole  contract  amounted  to  $60,000.00.  A 
contract  of  this  size  is  considered  an  average  season's 
work  for  one  gang  of  men  and  one  set  of  equipment.  I 
am  going  to  omit  from  these  calculations  the  cost  of  small 
tools,  such  as  picks,  shovels  and  scrapers,  and  confine 
myself  to  larger  items  of  wagons  and  machinery.  The 
total  cost  of  equipment  was  $18,240.00  or  30  per  cent, 
of  the  contract  price.  The  interest  on  the  cost  of  equip- 
ment at  6  per  cent,  and  depreciation  at  10  per  cent,  per 
year  makes  a  total  of  $2,918.40  for  fixed  charges  on 
equipment,  necessary  to  do  $60,000  of  work  per  year,  or 
approximately  5  per  cent,  of  the  amount  of  the  contract. 
Most  of  the  expense  of  equipment  was  chargeable  only 
to  a  few  items  in  the  contract  which  included  the  sur- 
facing.    The  contract  price  for  these  items  amounted  to 
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approximately  $32,000.00.  The  first  cost  of  the  equip- 
ment used  in  the  work  covered  by  these  items  was  $16,- 
446.00  or  51  per  cent,  of  the  work  done.  The  interest 
and  depreciation  jipon  the  same  amounted  to  $2,631.20, 
or  8.2  per  cent,  of  the  amount  of  the  work  done. 

This  I  believe  to  be  a  fair  estimate  of  the  amount  of 
equipment  and  the  charges  which  should  be  made  in  order  to 
be  safe  in  estimating  upon  work  of  this  character.  There  is 
hardly  any  business  conducted  in  which  the  investment 
for  equipment  is  so  large  and  the  expense  due  to  depreci- 
ation and  upkeep  so  great  as  in  road  building.  Every 
engineer  and  contractor  in  making  estimates  ought  to 
take  these  charges  into  consideration,  and  contractors 
who  expect  to  go  into  the  road  building  business,  should 
make  a  careful  estimate  of  the  amount  of  plant  required 
and  the  expense  attached  thereto.  It  is  not  a  business  in 
which  a  man  can  expecC  in  these  days  of  keen  compe- 
tition to  make  enough  profit  to  pay  for  a  plant  in  one 
season's  work,  and  a  man  entering  upon  this  kind  of  work 
must  expect  to  stay  in  the  business  a  long  time  before 
the  equipment  can  be  paid  for  out  of  the  earnings.  Road 
building  machinery  should  only  be  purchased  after  a 
thorough  investigation,  especially  in  regard  to  the  liabil- 
ity of  breakdown  and  the  expense  of  the  up-keep.  The 
expense  of  repairs  on  road  building  machinery  is  very 
small  in  comparison  with  the  loss  which  is  occasioned  by 
the  disorganizing  of  working  crews  due  to  breakdowns. 
In  deciding  upon  the  purchase  of  machinery,  too  much 
weight  should  not  be  given  to  the  item  of  first  cost,  as 
the  more  expensive  machine  in  first  cost  may  be  a  far 
cheaper  fnachine  to  operate  and  may  be  depended  upon 
to  do  Its  work  day  in  and  day  out,  Where  a  cheaper  ma- 
chine, although  it  may  not  break  down,  is  very  liable  lo 
do  so. 

In  this  discussion  of  road  building  equipment,  I  am 
not  going  to  make  any  recommendation.  I  do  not  expect 
that  my  remarks  will  meet  with  the  full  approval  of 'any 
of  the  machinery  men  or  the  contractors.  We  all  know 
that  if  a  man  purchases  an  automobile  that  whatever 
kind  he  purchases,  be  it  a  one-lunger  or  a  six-sixty,  that 
particular  kind  is  the  only  automobile  worthy  of  con- 
sideration, and  It  can  travel  more  miles  per  day  than  any 
other   make,    with    less    gasoline   and    expense    of    upkeep, 
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and  the  same  views  are  taken  by  a  man  who  purchases 
road  building  machinery.  I  am  therefore  only  going  to 
give  you  my  own  views,  which  are  the  result  of  personal 
experience. 

Wagons 

Four  kinds  of  wagons  have  been  largely  used  upon  road 
work.  The  four-wheeled  bottom  dumping  wagon,  the 
four-wheeled  two-horse  tip  cart,  the  two-wheeled  one- 
horse  tip  cart  and  the  four-wheeled  slat  wagon.  The  slat 
wagon  offers  no  advantages  over  the  other  type,  except 
they  are  a  little  lower  and  easier  to  load.  This  advantage 
is  altogether  outweighed  when  the  time  lost  in  dumping 
and  turning  around  is  taken  into  consideration.  The 
single  horse  tip  cart  is  very  economical  on  short  hauls 
and  for  work  in  contracted  space,  and  for  making  end  and 
side  dumps  on  embankments,  or  in  hauling  stone  from 
the  quarry  to  the  crusher.  The  four-wheeled  tip  cart 
hauls  and  is  handled  very  easily  on  road  work,  but  the 
weight  being  all  on  the  hind  wheels  it  is  very  destructive 
to  road  surface  and  subgrade,  and  much  time  Is  lost  in 
dumping  and  righting  the  wagon.  The  bottom  dump 
wagon  can  be  used  anywhere  that  the  two-horse  slat 
wagon  or  tip  cart  can  be  used,  and  is  more  economical 
than  either,  the  expense  of  maintaining  roadway  being 
very  much  less  than  with  the  other  kind.  Material  can 
be  dumped  more  quickly,  it  not  being  necessary  to  stop 
while  dumping,  and  the  material  can  be  distributed  to  a 
better  advantage  than  with  any  other  type  of  wagon. 
Any  wagon  used  on  road  work  should  have  tires  not  less 
than  4  ins.  wide. 

Road  Machines 

A  road  machine  can  be  used  to  advantage  in  digging 
side  ditches,  scraping  shoulders  and  making  light  cuts  in 
the  roadway.  A  machine  for  this  purpose  should  be  built 
strong  enough  to  be  hauled  with  a  steam  roller  or  trac- 
tion engine  without  danger  of  breaking  the  machine,  and 
also  be  equipped  with  a  steering  device,  so  that  the  ma- 
chine may  be  worked  outside  of  the  traveled  roadway 
while  the  roller  or  traction  engine  is  working  upon  the 
firm  traveled  way. 
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Stone  Crushers 

Three  types  of  stone  crushers  have  been  used  to  a 
great  extent  in  road  building — the  gyratory  type,  the 
jaw  type  of  the  Blake  pattern  and  the  Jaw  crusher  of  the 
cam-shaft  and  roller  type.  The  gyratory  type  is  not  very 
well  adapted  for  portable  plants  on  road  work,  as  the 
crusher  opening  is  so  narrow  that  the  stone  requires  too 
much  sledging  in  order  to  properly  feed  to  the  crusher, 
and  the  crusher  opening  is  so  far  above  the  ground  that 
it  requires  either  a  pit  or  an  extremely  high  dumping 
platform  with  a  long  incline  in  order  to  get  the  stone  into 
the  mouth  of  the  crusher.  They  are  also  complicated  and 
expensive  to  keep  In  repair  for  work  in  the  eastern  part  of 
the  country,  as  it  is  a  long  way  from  the  source  of  supply 
of  the  repair  parts.  For  permanent  plants  where  the 
stone  breaks  well  in  blasting,  they  are  a  very  economical 
machine. 

The  advantages  of  the  Blake  pattern  are  the  ex- 
treme simplicity,  there  being  a  less  number  of  recipro- 
cating parts  and  a  less  number  of  bearings  which  require 
oiling,  than  in  any  other  crusher.  There  is  a  wedge  ad- 
justment by  which  the  crusher  opening  may  be  regulated 
without  stopping  the  crusher.  This  is  an  Important  fea- 
ture, where  enough  fine  stone  must  be  dumped  along  the 
shoulders  of  the  road  ahead  of  the  bottom  course,  as 
in  the  case  of  grouted  bituminous  work.  There  is  only 
one  tension  rod  and  one  spring  to  keep  in  adjustment  and 
repair.  There  are  no  bearings  into  which  stone  chips  and 
dust  are  liable  to  enter.  This  type  of  crusher  I  have 
found  to  be  very  economical  to  maintain  and  is  extremely 
reliable. 

The  disadvantages  of  this  type  are  that  for  the  same 
size  opening,  the  crushers  weigh  more  than  the  other 
type  of  Jaw  crushers.  They  are  not  so  easily  transported 
and  handled,  the  situation  and  size  of  the  fly  wheels  in 
reference  to  the  crusher  make  it  more  unhandy  to  dump 
close  to  the  crusher  than  any  other  type.  As  a  rule  the 
first  cost  is  in  excess  of  the  other  type  of  crusher. 

The  advantage  of  the  cam  shaft  and  roller  type  crushiir  is 
its  light  weight,  which  makes  it  easy  to  transport  and  set 
up,  low  fly  wheels,  situated  so  that  the  stone  may  be 
dumped  much  closer  to  the  crusher  opening  than  in  tbe 
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Blake  type,  low  first  cost  and  the  quick  delivery  of  repair 
parts.  The  disadvantages  are  that  it  is  much  more  com- 
plicated; has  more  moving  parts,  more  springs  and  ten- 
sion rods,  than  the  Blake  type.  There  are  more  bearings 
to  be  lubricated,  and  the  toggle  lever  shaft  is  generally 
situated  so  that  chips  and  dirt  can  enter  into  the  bear- 
ings. No  adjustment  can  be  made  regulating  the  open- 
ing of  the  jaws  without  removing  the  toggle  which  can 
only  be  done  by  shutting  down  the  crusher.  Both  crush- 
ers of  the  jaw  type  here  mentioned  will  produce  about 
the  same  amount  of  stone  for  the  same  size  receiving 
opening  and  require  about  the  same  horse-power  to  run. 
All  crushers  should  be  fitted  with  manganese  steel  jaw 
plates,  as  experience  has  shown  that  these  plates  will  last 
about  three  times  as  long  as  a  first-class  chilled  iron 
plate,  and  are  unbreakable,  whereas  the  chilled  iron  plate 
may  break  or  wear  out  in  pockets  after  running  a  very 
short  time. 

Most  all  the  crusher  manufacturers  make  complete 
plants  composed  of  bins,  crushers,  elevators  and 
engines,  which  are  mounted  on  wheels  and  can  be  loaded 
upon  freight  cars  without  being  knocked  down.  Plants 
built  in  this  style  are  very  economical  to  handle  and  set 
up  and  are  adapted  to  nearly  all  kinds  of  work  requiring 
crushed  stone.  Where  a  traction  engine  is  used  for  haul* 
ing  stone  away  from  the  crusher,  it  is  more  economical 
to  have  larger  bins  and  longer  elevators  than  are  generally 
furnished  with  a  strictly  portable  outfit,  as  it  is  neces- 
sary to  have  storage  capacity  in  the  bins  large  enough  to 
load  a  train  of  traction  cars  without  waiting  for  the 
stone  to  be  crushed.  On  a  good  many  of  these  portable 
outfits,  the  screen  plates  and  elevator  buckets  are  made 
of  too  thin  material  to  wear  well,  the  elevator  buckets 
wearing  and  rusting  away  quite  rapidly.  Unless  specially 
ordered  the  sprocket  wheels  and  gears  are  usually  made 
of  cast  iron.  The  small  sprocket  wheels  and  beveled 
gears  I   think  should  be  made  of  manganese  steel. 

Crusher  Engine 

Crusher  engines  should  always  be  large  enough  to  have  a 
surplus  of  power  over  and  above  that  which  is  ordinarily 
required  to  run  the  crushing  plant,  and  the  boiler  should 
have    additional   capacity   large   enough    to    supply   steam 
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for  a  steam  drill,  as  in  a  great  many  cases,  if  this  is  not 
done,  an  additional  boiler  will  have  to  be  provided.  Most 
of  the  states  have  laws  which  govern  the  construction  and 
inspection  of  boilers,  and  in  the  states  that  have  no  laws 
now  regulating  the  construction  of  boilers,  the  question 
is  being  agitated  and  undoubtedly  In  a  few  years  there 
wiU  be  such  in  most  of  the  states,  and  as  road  building 
has  become  quite  an  interstate  business,  and  the  ma- 
chinery is  transported  from  one  state  to  another,  care 
should  be  taken  to  procure  a  boiler  which  will  pass  state 
inspection.  I  believe  that  any  boiler  which  is  built  in 
accordance  with  the  Massachusetts  standard  can  be  used 
in  other  states,  but  there  are  many  boilers  which  can  be 
used  in  other  states  which  can  not  be  used  in  Massachu- 
setts. Plants  equipped  with  boilers  built  to  the  Mass- 
achusetts standard,  will  cost  more  than  boilers  usually 
furnished  with  crushing  plants.  These  remarks  apply  as 
well  to  road  rollers,  or  any  boilers. 

Hauling  Engines 

Where  there  is  enough  work  to  keep  a  hauling  engine 
busy  and  suitable  provision  can  be  made  for  loading  and 
unloading  quickly,  a  hauling  engine  may  be  used  to  ad- 
vantage, and  is  about  50  per  cent,  cheaper  than  hauling 
with  horses.  There  is  still  an  opportunity  for  improve- 
ment in  hauling  engines,  especially  in  regard  to  gearing 
and  traction  wheels,  most  of  the  makers  using  cast  steel 
gears  that  are  uncut  and  very  rough,  and  which  wear 
very  quickly.  They  also  use  a  built-up  riveted  or  bolted 
wheel  with  rolled  steel  rim.  These  wheels  are  generally 
a  source  of  trouble,  as  the  spokes  get  loose  and  break 
where  the  traveling  is  rough  and  stony,  as  ft  is  on  most 
construction  work. 

Road  Rollers 

There  is  no  class  of  machinery  used  in  road  building 
in  which  there  is  so  wide  a  difference  in  construction  and 
design  and  first  cost  as  in  the  steam  rollers.  They  may 
be  obtained  in  most  any  shape  or  size  or  design  that  can 
be  thought  of.  I  think  that  it  is  generally  conceded  by 
road  builders,  and  it  has  been  my  own  experience,  that  a 
double  cylinder  steam  road  roller  is  better  adapted  for 
road  construction  than  any  other  type.  There  is  no  class' 
of   road    building    machinery    which    has    been    so    highly 
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developed.  The  wide  variation  in  first  cost  of  the  different 
steam  rollers  makes  it  very  difficult  for  a  contractor  or 
town  official  to  make  up  his  mind  which  one  ought  to  be 
purchased.  There  is  almost  as  much  difference  in  road 
rollers  as  there  is  in  watches.  Tou  may  purchase  a  watch 
for  a  dollar  which  is  liable  to  keep  good  time  for  a  year, 
and  it  is  liable  not  to  do  so.  Tou  may  purchase  a  watch 
which  costs  almost  any  price,  and  in  every  case  you  will 
probably  get  just  what  you  pay  for.  As  a  general  thing, 
the  higher  the  price  up  to  a  certain  limit,  the  more  de- 
pendable the  watch  is,  and  the  same  rule  applies  to  road 
rollers.  There  is  no  road  building  machinery  sold,  that 
I  know  of,  upon  which  an  exorbitant  profit  is  being  made. 
In  looking  over  a  road  roller  with  the  view  of  purchasing, 
particular  attention  should  be  given  to  an  investigation 
of  the  gearing  and  wheels.  You  can  tell  by  the  looks  of 
the  wheels  and  gears  upon  the  machine  which  has  been  in 
use,  whether  or  not  that  machine  is  going  to  do  your 
work  day  in  and  day  out  as  it  ought  to.  A  set  of  rear 
wheels  should  last  under  ordinary  service,  at  least  ten 
years.  I  have  wheela  which  have  been  in  service  four- 
teen years  and  are  good  I  think  for  one  more.  The 
gearing  on  steam  rollers  should  be  of  steel  and  cut 
and  fitted  as  nicely  as  in  any  high  class  automobile  con- 
struction. Gears  should  be  closed  so  as  to  exclude 
dust. 

This  paper  might  be  extended  Indefinitely,  going 
through  all  the  different  kinds  of  machinery  required  for 
the  different  kinds  of  road  work,  but  I  am  going  to  con- 
clude, as  I  have  touched  upon  the  equipment  that  is  com- 
mon to  all  road  construction,  whether  it  be  water  bound 
macadam,  bituminous  macadam  or  concrete. 


CHAIRMAN  PARKER:  The  committee  has  not  selected 
anybody  to  continue  this  discussion  or  find  any  fault  with 
Mr.  Ellis'  statements.  I  don't  know  that  it  is  really 
possible  to  discuss  it.  Every  contractor  haa  got  to  deter- 
mine for  himself  what  his  equipment  should  be,  and, 
therefore,  every  man  might  have  a  different  view  as  to 
the  amount  to  be  expended.  If  there  is  anyone  who  wants 
to  say  anything,  I  should  be  very  glad  to  recognize  him. 
Otherwise  that  ends  the  discussion  for  today. 
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Smoker  and   Entertainment   Given  Dele- 
gates by  the  Business  Men's  Club  of 
Cincinnati 

On  the  evening  of  Wednesday,  December  4,  the  Busi- 
ness Men's  Club  of  Cincinnati  entertained  the  delegates 
and  guests  at  the  convention  of  the  American  Road  Buila- 
ers'  Association  at  a  smoker  and  entertainment  at  the  house 
of  the  club. 

The  first  part  of  the  evening  was  devoted  to  a  musical 
entertainment,  during  which  refreshments  were  served,  and 
later  informal  talks  were  given  by  convention  delegates 
and  by  members  of  the  Business  Men's  Club,  some  of  the 
talks  being  illustrated  by  lantern  alides. 

The  smoker  was  in  charge  of  the  local  entertainment 
and  reception  committee,  of  which  John  L.  Shuff  was  chair- 
man, and  was  attended  by  several  hundred  of  the  delegates 
and  other  guests. 


FIFTH  SESSION 

Thursday  Forenoon,  December  5 

PRESIDENT  LEWIS:  The  session  this  morning  is  to 
be  devoted  to  a  discussion  of  what  is  in  most  people's  minds 
when  they  talk  of  highways.  The  first  of  these  papers  is 
entitled  "Some  Features  of  Macadam  Construction,"  and 
will  be  presented  by  Mr.  T.  R.  Agg,  Road  Engineer,  Illinois 
State  Highway  Commission.  I  have  the  pleasure  of  in- 
introducing  to  you  Mr.  Agg. 


SOME  FEATURES  OF  MACADAM  CONSTRUCTION 

BY  T.  R.  AGG 

Road  EngUieer,  IlUnois  State  Highway  CommiMlon 

Inasmuch  as  water  bound  macadam  has  been  written 
about  and  discussed  so  frequently,  it  would  seem  that  there 
would  be  little  need  to  consider  it  at  a  time  like  this. 
Neverthelesi,  it  is  not  uncommon  to  see  water  bound  roads 
under  construction  where  little  attempt  is  being  made  to 
observe  the  simple  and  well  known  principles  of  such  con- 
struction, and  that  is  perhaps  sufficient  reason  for  some 
discussion  of  those  principles  at  this  time. 
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The  well  known  characteristics  of  a  properly  constructed 
water  bound  macadam  road  are:  A  well  drained,  carefully 
shaped  and  thoroughly  compacted  subgrade;  properly 
shaped  side  roads  and  ditches  to  insure  the  removal  of 
surface  water,  and  a  layer  of  thoroughly  compacted,  prop- 
erly bonded  crushed  stone,  the  surface  of  which  has  been 
well  keyed  together  by  rolling  so  that  it  presents  a  com- 
pact mass  of  stone  of  sufficient  size  to  bear  the  loads  th<it 
will  pass  over  it  without  crushing  and  in  which  the  stones 
are  mechanically  locked  together  by  rolling  and  held  in 
place  by  means  of  the  dust  from  the  crushed  stone  which 
has  been  worked  into  the  interstices  between  tne  stones 
by  means  of  water  and  rolling. 

In  deciding  upon  the  size  of  the  pieces  of  stone  to  be 
used  for  the  upper  layer  of  the  water  bound  macadam  road, 
two  things  must  be  taken  into  consideration — ^the  quality 
of  the  stone  which  is  available  for  use,  and  the  amount 
of  traffic  and  the  weight  and  character  of  the  loads  which 
will  pass  over  that  surface.  A  road  surface  carrying  a 
medium  or  light  traffic,  of  which  a  small  percentage  con- 
sists of  motor-driven  vehicles,  can  obviously  be  made  of 
smaller  sized  pieces  of  stone  than  a  road  surface  carrying 
traffic  made  up  of  a  great  many  heavily  loaded  horse-drawn 
vehicles,  together  with  a  large  number  of  motor  vehicles. 

If  the  pieces  of  stone  in  the  surface  of  the  road  are  so 
small  that  the  wheels  passing  over  them  crush  them,  it  Is 
inevitable  that  rapid  wear  will  result  and  that  the  road 
will  deteriorate  quickly.  On  the  other  hand,  if  the  sur- 
face of  the  road  is  made  of  very  large  pieces  of  stone,  the 
traffic  will  not  crush  them,  nor  even  wear  them  with  suffi- 
cient rapidity  to  supply  fine  material  to  fill  the  interstices 
between  the  stones  and  keep  the  voids  filled,  notwith- 
standing the  action  of  the  elements  and  traffic.  In  such 
a  case,  the  road  will  become  rough  and  uneven,  the  sur- 
face being  made  up  of  rounded  stones,  which  project  slightly 
and  make  It  disagreeable  to  traffic. 

If  the  road  carries  any  considerable  proportion  of  motor 
vehicles,  the  water  bound  macadam  does  not  prove  satis- 
factory, but  a  surface  made  up  of  fairly  large  pieces  of 
stone  will  withstand  the  action  of  motor  traffic  better  than 
one  made  up  of  small  stones,  though  the  former  is  less  de- 
sirable from  the  standpoint  of  the  user  on  account  of  Its 
roughness. 
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Somewhere  between  these  two  extremes,  lies  che  Ide^I 
size  of  stone  to  use,  which  is  a  size  sufficiently  large  to  sus- 
tain the  loads  that  pass  over  the  road,  without  breaking, 
but  small  enough  so  that  the  wear  on  the  surface  will  fur- 
nish sufficient  fine  material  to  keep  the  voids  between  the 
stones  filled  with  dust  and  chips,  thereby  maintaining  a 
smooth  surface. 

In  the  work  of  the  Illinois  Highway  Commission,  it  has 
been  found  that  with  the  soft  limestone  available,  the  size 
ranging  from  2M:  ins.  to  %  in.,  is  most  satisfactory.  When 
stone  of  such  a  size  is  used  it  is,  of  course,  desirable  to 
have  the  surface  layer  made  up  of  fairly  uniform  pieces 
and  to  keep  it  free  from  pockets  or  patches  of  the  finer 
material.  This  can  be  secured  by  harrowing  the  stone 
thoroughly,  after  it  has  been  spread,  by  means  of  a  heavy, 
stiff-toothed  harrow.  The  harrowing  not  only  brings  the 
larger  pieces  of  stone  to  the  surface,  but  shakes  down  any 
pockets  or  patches  of  finer  material  that  may  occur. 

The  stone  which  is  to  be  used  for  the  wearing  course  In 
a  water  bound  macadam,  is,  as  has  been  mentioned,  thor- 
oughly locked  together  by  means  of  the  roller  so  as  to  form 
a  closely  knit  \surface.  These  stones  are  held  in  place  by 
means  of  the  mechanical  interlocking  resulting  from  roll- 
ing and  by  means  of  the  stone  dust  and  chips  which  are 
worked  in  between  the  larger  pieces  of  stone  by  means  of 
water  and  rolling.  Eventually  this  finer  material  cements 
the  stone  together  to  form  the  wearing  surface.  A  great 
many  water  bound  macadam  roads  fail  to  give  satisfaction 
because  they  were  insufficiently  rolled,  and  data  collected 
in  the  construction  of  about  125  miles  of  8-in.  water  bound 
macadam  road  in  Illinois  show  that  on  limestone  macadam 
there  should  be  0.04  of  an  hour  of  rolling  per  sq.  yd.  of 
finished  macadam. 

Most  of  the  rolling  should  be  done  before  any  screenings 
are  spread.  If  screenings  are  spread  before  the  stone  has 
been  thoroughly  rolled,  they  only  serve  to  separate  the 
larger  stones.  The  resulting  surface  is  made  up  of  individual 
stones  set  in  pockets  of  screenings  and  is  not  as  durable  as 
one  made  of  stones  firmly  locked  together  by  rolling  be- 
fore any  screenings  are  spread.  Moreover,  if  the  screen- 
ings are  rolled  dry  much  the  same  result  will  be  obtained. 
The  screenings  should  be  washed  into  the  voids  in  the  layer 
of  stone  and  be  allowed  to  set  before  much  rolling  is  done 

149 


Digitized  by 


>v  Google 


AMERICAN    ROAD    BUILDERS'   ASSOCIATION 

on  them.  After  the  stone  layer  has  received  about  all  the 
screenings  that  can  be  washed  into  it  and  these  have  set 
for  a  day  or  two,  the  surface  should  be  finished  by  rolling 
and  sprinkling. 

The  durability  of  the  surface  will  be  greatly  enhanced 
if  it  is  covered  to  a  depth  of  about  %  in.  with  a  good  bond- 
ing gravel.  Such  a  gravel  should  range  from  %  in.  down, 
and  should  contain  75  per  cent,  of  hard  pebbles,  the 
remainder  being  sandy  loam.  The  hard  pebbles  will  grad- 
ually work  in  between  the  stones  of  the  surface  and  will 
add  materially  to  the  wearing  properties.  In  addition, 
advantage  will  be  taken  of  the  tendency  for  colloidal  sili- 
cates to  form  under  such  conditions,  thereby  effecting  a 
better  bond  for  the  surface  than  could  otherwise  be  ob- 
tained. 

Development  of  the  bituminous  macadam  road  has  been 
brought  about  because  the  wear  of  the  water  bound  mac- 
adam results  in  a  fine  dust  which  is  disagreeable  alike  co 
the  occupants  of  vehicles  using  the  road,  and  to  those 
who  live  along  it,  and  because  roads  are  being  used  by  an 
increasing  number  of  motor  cars  which  have  the  well 
known  effect  of  blowing  away  the  dust  from  the  road  sur- 
face and  leaving  an  insufiicient  amount  to  fill  the  inter- 
stices between  the  stone,  thereby  allowing  the  stone  to 
become  loosened  from  the  surface.  Moreover,  the  thrust 
of  the  tire  wears  the  surface  rapidly  and  dislodges  any 
stone  not  securely  bound  into  the  surface. 

Inasmuch  as  the  construction  of  bituminous  macadam 
roads  has  been  brought  about  to  overcome  some  of  the 
deficiencies  of  the  water  bound  macadam,  it  is  fair  to 
assume  that  in  the  construction  of  these  bituminous  mac- 
adam roads,  all  of  the  good  features  of  the  water  bound 
macadam  should  be  retained  and  these  good  features  be 
supplemented  by  the  treatment  which  gives  the  advan- 
tages of  the  bituminous  surface. 

The  object  to  be  attained  in  the  use  of  the  bituminous 
surface  is  to  hold  the  finer  material  in  between  the  larger 
stones  in  the  surface  of  the  road  so  as  to  prevent  loosening 
of  these  surface  stones  and  to  furnish  a  coating  on  the  top 
of  the  road  metal  so  that  the  wear  on  the  stones  will  be  re- 
duced to  a  minimum,  thereby  eliminating  a  large  part  of 
the  dust  nuisance.  There  is  nothing  in  the  problem  of 
bituminous  construction  which  would  be  an  argument  for 
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a  change  in  the  size  of  tlie  stone  or  in  the  general  method 
followed  in  water  bound  macadam  construction,  provided 
that  the  results  which  are  desired  from  the  bituminous 
surfacing  can  be  obtained  without  such  changes.  With 
these  principles  in  mind,  the  Illinois  Highway  Commission 
has  been  constructing  the  bituminous  macadam  by  follow- 
ing, with  one  or  two  exceptions,  exactly  the  same  methods 
that  would  be  pursued  in  building  a  good  water  bound 
macadam  road  up  to  the  point  where  the  bituminous  sur- 
face is  added. 

The  foundation  of  the  road  is  prepared  as  carefully  and 
in  exactly  the  same  manner  as  for  a  water  bound  macadam. 
The  crushed  stone  is  placed  on  the  roadbed  in  layers  of  a 
thickness  which  will  permit  it  to  be  thoroughly  compacted 
by  means  of  the  roller.  Usually  the  roads  have  been  made 
8  ins.  thick,  5  ins.  of  which  is  in  the  lower  course  of  stone 
and  3  ins.  in  the  upper  course.  It  has  long  been  the  practice 
among  some  engineers  to  bond  the  lower  course  of  a  water 
bound  macadam  road,  although  the  practice  is  not  at  all 
general.  In  the  construction  of  bituminous  macadam  roads, 
however,  the  practice  of  bonding  the  lower  course  has 
been  adopted.  The  upper  course  of  stone  is  placed  and 
rolled  exactly  as  if  it  were  the  upper  course  or  a  water 
bound  macadam,  care  being  taken  to  key  the  stone  together 
thoroughly  by  rolling  so  that  the  amount  of  voids  in  the 
surface  will  be  reduced  as  low  as  possible  and  the  stones 
will  be  well  locked  together. 

If  a  road  is  being  built  of  hard  stone,  such  as  trap  rock 
or  granite,  the  upper  course  might  be  built  of  smaller  sized 
pieces  than  is  the  practice  of  the  Illinois  Highway  Com- 
mission, which  is  to  use  the  same  size  as  for  water  bound 
macadam.  But,  in  any  case,  it  is  not  believed  that  bitu- 
minous macadam  can  be  constructed  by  the  penetration 
method  successfully  if  the  upper  layer  consists  of  pieces 
much  less  than  those  ranging  in  size  from  1  in.  to  1  ^  ins. 
If  hard  materials  of  this  class  are  used,  the  screenings 
may  be  used  in  the  bituminous  construction  also;  the 
size  ranging  from  %  in.  to  V2  ii^-  being  spread  before  the 
first  spreading  of  bituminous  compound,  and  the  size 
ranging  from  %  in.  to  %  in.,  free  from  dust,  being  used 
for  the  final  dressing. 

If  the  screenings  obtained  from  the  soft  limestones  are 
used  in  the  bituminous  construction,  there  will  be  so  much 
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dust  present  even  after  repeated  screenings  that  the  bitu- 
minous application  will  be  seriously  affected  on  account  of 
the  presence  of  dust  which  will  prevent  the  adhesion  and 
penetration  of  the  binder.  Moreover,  the  small  particles  of 
limestone  possess  such  a  small  wearing  value  that  they 
are  practically  worthless  in  building  up  a  durable  surface. 
For  that  reason,  it  is  better  practice  to  use  two  sizes  of 
screened  gravel  in  the  bituminous  construction,  one  size 
commonly  known  as  binder  gravel  ranging  from  %  in.  to 
%  in.,  washed  and  carefully  screened,  and  a  size  known 
as  torpedo  gravel,  ranging  from  %  in.  to  hi  ii^-»  also  care- 
fully washed  and  screened.  The  gravel  used .  consists  of 
smooth,  round  or  angular  particles,  very  hard  and  clean. 

After  the  stone  for  the  upper  course  of  the  macadam 
has  been  rolled,  the  surface  voids  are  partially  filled  with 
the  binder  gravel,  which  is  whipped  into  the  surface  from 
shovels,  and  the  entire  roadway  broomed  carefully  to  worit 
ihe  gravel  into  the  voids  and  remove  the  excess  from  the 
surface  of  the  stone.  The  surface  of  the  macadam  is  then 
treated  with  an  application  of  about  1  gal.  per  sq.  yd.  of 
bituminous  compound,  the  binder  being  spread  upon  the 
surface  of  the  road  with  a  special  pressure  spray  apparatus 
designed  by  the  Commission.  This  apparatus  consists  of 
a  furnace  tank  wagon  capable  of  withstanding  an  internal 
pressure  of  100  lbs.  per  sq.  in.,  equipped  with  a  manhole 
for  filling  and  a  pipe  at  the  rear  for  discharging.  By 
means  of  air  pressure  on  the  tank  the  binder  is  forced  out 
through  a  metal  hose  to  an  "L"  shaped  pipe  nozzle  ar- 
ranged to  discharge  directly  down  on  to  the  road  surface. 
The  nozzle  is  equipped  with  a  steam  Jet  which  discharges 
through  the  orifice  through  which  the  bitumen  flows.  As 
a  result,  the  blnxler  is  blown  out  in  a  fin«  spray  and  strikes 
the  road  surface  with  considerable  force. 

Great  importance  is  placed  upon  the  necessity  for  apply- 
ing the  binder  under  pressure  so  as  to  insure  its  being 
forced  down  into  the  voids  in  the  surface  of  the  road.  At 
the  same  time,  the  spray  blows  away  all  dust  or  other 
fine  material  which  would  prevent  adhesion  to  the  stone. 
After  the  surface  is  covered  with  the  binder,  the  macadam 
is  rolled  once  over,  with  the  roller  wheels  wet  to  prevent 
sticking.  This  rolling  is  simply  to  replace  any  stone  that 
may  have  been  disturbed  in  the  course  of  applying  the 
binder,  and,  after  rolling,  the  surface  is  smooth  and  even 
for  the  subsequent  treatment.     After  this  rolling,  the  sur- 
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face  is  sprinkled  with  the  %-in.  to  %-in.  gravel,  a  small 
quantity  only  being  used  and  the  gravel  being  worked  into 
the  interstices  between  the  stones  with  brushes,  but  a  slight 
excess  being  used  so  that  the  pieces  will  project  slightly 
above  the  level  of  the  limestone    composing  the  surface. 

This  second  spreading  of  gravel  is  again  covered  with  8 
bituminous  compound  at  the  rate  of  about  %  to  %  gal. 
per  sq.  yd.  of  surface,  and  after  it  is  spread,  the  surface  is 
immediately  covered  lightly  with  the  torpedo  gravel  and 
rolled.  The  surface  is  then  gone  over  with  the  third 
spreading  of  the  bituminous  binder,  the  quantity  used  de- 
pending upon  the  condition  of  the  surface  and  varying  con- 
siderably with  the  size  and  general  quality  and  character- 
istics of  the  gravel  used  but  ordinarily  amounting  to  from 
^  to  ^  gal.  per  sq.  yd.  of  surface.  The  surface  is  finally 
covered  with  torpedo  gravel,  rolled  and  opened  to  trafBc. 
In  the  construction  of  roads  in  this  way  a  layer  of  %  to  ?8 
in.  in  thickness  can  be  built  up  on  the  surface  of  the  stone, 
this  layer  consisting  of  bituminous  binder  and  hard  peb- 
bles, making  a  wearing  surface  which  is  of  a  mastic  na- 
ture, and  contains  stone  sufficiently  hard  to  withstand  a 
considerable  amount  of  wear. 

The  action  of  traffic  on  such  a  road  is  to  wedge  down 
the  gravel  pebbles  in  between  the  limestone,  forming  a 
crust  which  is  very  hard  and  durable,  and  at  the  same 
time  is  smooth  and  aftords  an  excellent  foothold  tor  horse-> 
drawn  vehicles  and  a  very  satisfactory  surface  for  the  use 
of  automobile  traffic.  Usually  the  most  satisfactory  tex- 
ture has  been  obtained  in  the  surface  of  the  road  when 
the  bituminous  compound  used  is  of  such  a  nature  that  it 
"bleeds"  or  exudes  during  hot  weather.  A  road  built  with 
such  a  compound  works  up  into  an  excellent  surface,  but 
some  attention  must  be  given^to  it  after  the  road  is  opened 
for  traffic,  as  the  "bleeding"  will  continue  for  two  or 
three  weeks  or  longer  if  the  weather  is  hot.  This  "bleed- 
ing," however,  causes  no  inconvenience  if  the  road  is  kept 
under  observation  and  covered  lightly  with  gravel  from 
time  to  time  as  is  necessary. 

It  is  essential  in  bituminous  construction  to  have  access  to 
a  laboratory  equipped  for  the  examination  of  oituminous  ma- 
terials if  results  are  to  be  duplicated,  and  all  materials  used 
should  be  tested  and  the  results  recorded  for  guidance  in 
future  work.  Moreover,  the  construction  of  bituminous  roads 
requires  supervision  and  workmanship  of  a  high  order. 
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There  are  many  miles  of  road  in  the  middle  western 
states  where  of  necessity  water  bound  macadam  must  be 
built  if  the  roads  are  to  be  improved  at  all  in  the  near  fu- 
ture, and  there  are  also  many  roads  that  could  well  be 
improved  with  the  bituminous  macadam  and  thereby  answer 
all  requirements  of  traffic  for  many  years.  Either  kind  of 
road  must  be  built  with  a  due  regard  to  a  few  simple  but 
fundamental  and  oft-repeated  principles  which  experience 
has  taught  are  essential  to  success. 


PRESIDENT  LEWIS:  I  am  glad,  gentlemen,  to  have  the 
author  of  this  paper  confirm  what  I  have  ventured  to 
intimate  in  speaking  to  you  at  the  opening  session — that 
the  day  of  the  water  bound  macadam  has  not  yet  passed 
by  any  means.  I  congratulate  you  upon  having  had  this 
subject  so  clearly  and  effectively  presented. 

Before  proceeding  with  the  discussion  of  this  topic  I 
want  to  read  you  a  message  just  handed  me  in  reply  to  one 
sent  yesterday. 

Tacoma,  Wash.,  Dec.  4,  1912. 
Nelson  P.  Lewis, 

American  Road  Builders'  Association, 

Cincinnati,  Ohio. 
"The  Washington  State  Good  Roads  Association  In  annual 
session,  returns  your  cordial  greetings  and  wishes  you  were 
here  to-night  to  witness  the  marvellous  views  of  our  great 
mountain  as  they  are  thrown  upon  canvas  and  a  story  narrated 
therewith  by  a  famous  mountain  climber." 

(Signed)  S.  A.  PERKINS.  President. 

JOHN  S.  REA,  Secretary. 

In  order  to  make  it  possible  for  those  who  wish  to  do 
so  to  leave  Cincinnati  early  enough  so  that  they  will  reach 
their  homes  before  Saturday  night,  the  business  meeting 
of  the  American  Road  Builders'  Associaiton  will  be  held  in 
this  room  at  the  close  of  the  afternoon  session  today,  in- 
stead of  on  Friday  afternoon,  and  the  Friday  afternoon 
session  will  be  omitted. 

Mr.  Parker  yesterday  made  an  announcen^ent  which  I 
wish  to  repeat.  A  number  of  gentlemen  here  have  asked 
me  whether  the  delegates  to  the  Convention  or  Congress 
will  receive  copies  of  the  proceedings.  We  cannot,  with 
our  exceedingly  modest  resources,  print  and  distribute 
gratis  copies  of  the  proceedings  outside  of  the  member- 
ship of  the  association.     The  volume  this  year  promises  to 
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be  a  rather  large  one.  Several  papers  yet  to  come  will 
contain  valuable  data  in  tabular  form  which  cannot  be 
read  but  which  will  be  printed  in  the  proceedings.  These 
proceedings  are  printed  for  the  use  of  members  of  the  as- 
sociation. Last  year  we  sold  copies  to  non-members  at  $1 
a  copy,  but  we  do  not  know  how  many  to  print,  and,  there- 
fore, can  only  print  a  limited  number.  The  book  will  be 
well  worth  a  dollar,  but  it  seems  to  me  the  best  way  to 
get  it  would  be  through  membership  in  the  association 
which  costs  but  $2  a  year.  I  cannot  but  believe  that  those 
of  you  who  are  here,  and  who  are  not  yet  members  of  the 
association  would  like  to  have  the  published  proceedings, 
and  the  best  way  to  secure  them  and  any  otheir  literature 
put  out  by  the  association  will  be  to  fill  out  a  membership 
card  covering  the  year  1913  which  will  entitle  you  to  a 
copy  of  these  proceedings. 

The  discussion  of  the  subject  covered  by  Mr.  Agg's  paper 
will  be  opened  by  a  man  whom  it  is  scarcely  necessary  for 
me  to  Introduce.  Mr.  R.  A.  Meeker,  State  Highway  Engi- 
neer of  New  Jersey. 

R.  A.  MEEKER  (State  Highway  Engineer  of  New  Jer- 
sey):  Mr.  President  and  Gentlemen  of  the  Convention: — 
I  heartily  agree  with  what  Mr.  Agg  so  truthfully  said  in 
his  able  paper — that  little  attempt  is  being  made  to  ob- 
serve the  simple  and  well  known  principles  of  macadam 
construction.  While  this  to  a  certain' extent  is  true  there 
has  arisen  a  demand  for  hard  roads^  and  this  demand  in 
many  cases  has  been  so  loud  and  long  that  every  other 
quality  requisite  for  a  good  road  has  been  lost  sight  of. 

It  is  true  that  macadam  roads  are  dusty  if  neglected, 
but  if  properly  maintained  they  are  no  more  dusty  than 
many  other  classes  of  pavement.  Mark  what  I  say — if 
properly  maintained.  The  great  trouble  with  the  ma- 
jority of  road  builders  and  the  public  at  large  is  that 
they  consider  that  if  a  road  is  once  improved,  that  is  the 
end  of  it,  nothing  more  is  necessary  to  be  done,  the  road 
will  take  care  of  itself  for  all  time.  But  the  stone  wears 
off,  the  fine  screenings  are  ground  into  dust,  and  the 
impalpable  dust  is  blown  over  into  the  neighboring  fields. 
That  is  one  ground  of  complaint  In  New  Jersey  that  pos- 
sibly is  not  troubling  you  people  in  the  middle  West. 
There  are  farmers  and  truck  raisers  who  say  that  this 
dust  depreciates  the  value  of  their  crops,  and  particularly 
that  of  the  smaller  fruits.  This  to  them  is  a  serious  matter. 
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If  a  water  bound  macadam  road  is  well  and  properly 
taken  care  of  and  if  material  that  is  worn  out  by  traffic 
is  replaced  with  fresh  material  and  not  with  dirt,  your 
macadam  road  will  not  be  objectionably  dusty.  Many  and 
many  a  time  have  we  seen  a  good  macadam  road  covered 
with  mud  from  the  gutters.  Of  course,  our  gorge  rises 
to  a  certain  extent;  and  we  get  quite  an  unenviable  repu- 
tation for  kicking;  and  when  they  carry  that  abomination 
still  further  and  deposit  sods  and  grass  upon  a  stone 
road  words  cannot  express  our  feeling.  A  macadam, 
road  in  perfect  condition  should  contain  not  more  than 
21  per  cent,  of  voids.  This  is  not  a  guess;  it  is  the  re- 
sult of  a  number  of  tests  made  of  the  material  taken  from 
many  macadam  roads  that  have  been  dug  up  and  care- 
fully analyzed.  This  density  is  almost  impossible  to  ob- 
tain until  after  the  road  has  passed  through  the  first 
winter  and  spring.  Then,  if  after  the  frost  is  out  of  the 
ground,  the  road  is  well  and  thoroughly  rolled,  and  all 
the  weak  places  that  develop  are  strengthened,  and  the 
whole  surface  brought  to  a  regular,  uniform  grade,  the 
road  will  wear  uniformly  and  form  the  best  foundation 
for  a  future  bituminous  surface  if  the  growth  of  traffic 
warrants  the  extra  cost.  This  has  been  proven  by  years 
of  experience.  I  would  ask  you  gentlemen  who  have  seen 
many  macadam  roads  constructed — how  manv  of  them 
have  you  seen  taken  care  of  in  the  manner  I  have  de- 
scribed? People  seem  to  forget  that  the  most  critical 
period  in  the  life  of  a  stone  road  is,  like  that  of  a  human 
being,  during  the  first  year  of  its  life;  and  if  the  road  is 
properly  started  and  gets  its  proper  consolidation  the 
first  year,  it  will  last  and  wear  until  it  is  practically  worn 
out.  The  ruts  and  dust  and  raveling  of  which  we  hear 
so  much  will  not  appear.  Seventy  per  cent,  of  the  roads 
in  our  country  are  oft  the  through  lines  of  travel.  These 
can  still  be  improved  with  crushed  stone  or  gravel.  If 
the  increased  travel  causes  dust  to  rise  in  such  quantities 
that  it  is  objectionable,  one  or  two  light  applications  of 
a  true  bitumen  will  lay  it.  Possibly  I  might  define 
a  true  bitumen  as  one  which  contains  no  lubricating 
material.  If  an  alleged  bitumen  contains  lubricating  ma- 
terial the  condition  of  your  road  will  be  like  that  of  the 
man  in  scripture  out  of  whom  the  seven  devils 
were  cast. 
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Mr.  Agg's  practice  of  harrowing  the  stones  to  secure 
uniformity  in  size,  while  effective  for  soft  limestone, 
would  never  do  for  our  harder  trap  rock  and  dolomite. 
We  fully  agree  with  his  statement  that  it  Is  necessary 
to  have  the  surface  always  made  up  of  fairly  uniform 
pieces  and  to  keep  it  free  from  patches  of  finer  material. 
We  find  the  only  way  in  which  we  can  secure  uniform 
surfaces  is  by  grading  the  stone  carefully  before,  not 
after,  it  is  spread  upon  the  subgrade.  This  method  of 
harrowing  is,  from  an  economic  standpoint,  in  some  sec- 
tions, a  very  good  thing.  But  our  experience  has  taught 
us  that  it  is  almost  impossible  to  properly  grade  the  stone 
after  it  is  placed  upon  the  road.  Therefore  we  insist  that 
our  quarrymen  shall  supply  us  stone  in  regularly  graded 
sizes,  and  if  the  stone  does  not  come  in  those  properly 
graded  sizes  we  refuse  to  accept  it.  All  of  our  specifi- 
cations in  the  state  of  New  Jersey  are  drawn  in  that 
way.  Thus,  the  contractor  who  signs  the  contract  to 
build  a  road  under  our  specifications  makes  a  contract 
with  the  quarry  man  that  he  shall  furnish  him  with  speci- 
fication stone.  That  contract  is  binding  upon  the  quarry- 
man  as  well  as  upon  the  contractor,  and  if  he  does  not 
receive  properly  sized  stone  he  simply  refuses  to  accept 
them,  and  the  quarryman  does  not  get  any  money.  Just 
as  soon  as  a  quarryman  finds  that  he  is  working  for  love 
he  sees  a  light  and  makes  up  his  mind  to  the  fact  that 
it  is  better  to  do  as  he  agreed  to  and  not  as  he  wishes  to. 

All  that  Mr.  Agg  said  about  the  necessity  of  thorough 
wetting  and  rolling  we  most  heartily  indorse.  It  is  im- 
possible to  build  a  good  macadam  road  without  the  use 
of  plenty  of  water.  In  finishing  a  macadam  road  we  have 
found  no  better  rule  than  that  of  the  master  road  builder, 
Edward  P.  North,  who  said,  "Wet  your  stone  until  a  wave 
of  mud  forms  in  front  of  your  roller."  Miles  of  macadam 
road  in  Central  Park  for  years  tested  the  truth  of  this 
maxim.  What  Mr.  Agg  said  about  the  wastefulness  of 
rolling  screenings  dry  we  indorse.  It  is  a  point  upon 
which  we  are  very  insistent;  in  fact,  so  insistent  that  our 
specifications  expressly  prescribe  that  no  screenings  shall 
be  rolled  dry.  A  macadam  road,  whether  it  is  built  of 
limestone,  dolomite,  trap  rock,  or  granite,  must  be  treated 
as  concrete  and  to  get  good  results  with  your  concrete 
you  must  puddle  it  thoroughly.     To  get  good  results  from 

157 


Digitized  by 


Google 


AMERICAN    ROAD     BUILDERS'   ASSOCIATION 

a  crushed  stone  road  the  surface  must  be  thoroughly  pud- 
dled until  the  water  comes  to  the  surface.  In  the  earlier 
days  of  our  practice  we  were  severely  criticized  for  putting 
too  much  water  on  the  roads  and  making  the  roads  and 
shoulders  muddy.  Afterwards  when  the  road  was  finished 
nothing  was  said  about  it. 

I  notice  a  great  many  practical  road  builders  here,  and 
tney  will  all  agree  with  me  that  if  you  do  a  good  job 
you  hear  nothing  about  it,  but  if  you  make  one  slip,  what 
you  hear  is  aplenty. 

We  have  listened  to  many  able  papers  upon  the  more 
expensive  types  of  pavement.  It  has  been  our  endeavor  to 
avoid  mention  of  these  as  far  as  possible,  confining  our  re- 
marks to  those  road  coverings  that  can  be  most  cheaply 
laid.  Each  section  of  the  country  has  material  at  hand 
which  may  be  used  with  great  benefit  upon  its  highways. 
Commissioner  MacDonald  puts  a  light  coat  of  stone  chips 
upon  his  gravel  roads  and  obtains  a  very  good  road.  We 
have  also  used  this  method  with  very  satisfactory  results. 
If  the  road  builder  in  each  section  of  the  country  care- 
fully tests  the  materials  he  has  at  hand,  he  will  find  some- 
thing that  if  properly  applied  will  greatly  improve  the 
surface  of  his  roads — crushed  stone  in  a  rocky  region, 
gravel  in  another,  and  a  mixture  of  sand  and  clay  in  an- 
other, till  at  last  we  reach  the  alluvial  fiats  where  the 
paving  is  done  with  burnt  clay  as  demonstrated  by  the 
Office  of  Public  Roads,  and  what  was  alleged  to  be  im- 
possible in  road  improvement  is  accomplished. 

In  New  Jersey  we  have  a  greater  variety  of  soils  and 
rocks  than  have  many  of  the  other  states.  Commencing 
with  the  older  rocks  of  the  northern  portion  of  the  state, 
we  run  down  the  scale  until  we  reach  the  sand  and 
alluvial  plains  near  our  southern  limits.  Therefore  our 
experience  is  possibly  more  varied  than  that  of  many 
others.  We  found  that  the  old  assertion  that  trap  rock 
is  the  best  stone  which  can  be  used  for  a  macadam  road 
is  subject  to  qualifications.  On  heavily  traveled  roads,  trap 
rock  is  the  ideal  stone  for  water  bound  macadam.  In 
roads  of  medium  or  lighter  traffic,  we  find  that  a  dolo- 
mite, or  one  of  the  harder  limestones,  gives  far  more  satis- 
factory results,  is  less  costly  to  prepare,  and  at  the  same 
time  forms  a  harder  and  smoother  surface.  Hence  we 
must  not  take  the  maxims  laid  down  in  the  books  with- 
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out  a  grain  of  salt.  You  will  find  possibly,  In  your  own 
section,  material  that  will  improve  your  highways  to  a 
wonderful  degree.  Proper  location,  proper  grading, 
proper  drainage,  and  proper  construction,  will  always  yield 
very  good   results. 

We  hear  a  great  deal  about  the  waste  of  money  spent 
in  improving  roads.  It  is  said:  **What  is  the  use,  why 
should  we  issue  bonds  for  the  roads  when  they  wear  out  in 
ten  years  and  that  which  has  cost  so  much  will  all  be 
gone?"  In  our  state  we  have  built  some  roads  that  have 
cost  us  $50,000  a  mile,  but  over  $40,000  of  that  was 
for  relocation  and  grading.  Now,  that  did  not  wear  out. 
That  was  not  dissipated,  but  is  a  valuable  asset.  When 
you  consider  that  a  10  per  cent,  grade  requires  the  ex- 
penditure of  as  much  power  to  traverse  one  mile  of  it  as 
would  be  expended  in  traveling  6.3  miles  on  a  level,  you 
begin  to  realize  the  advantages  to  be  derived  from  re- 
ducing the  grades.  In  the  old  days  they  told  us  that  it 
was  a  waste  of  money  to  grade,  and  on  the  old  road  sur- 
faces this  was  to  a  certain  extent  true,  because  any  load 
that  you  could  haul  through  the  muck  and  mud  of  the 
flat  you  could  haul  up  the  hard  stone  hills.  Now,  those 
conditions  are  changed.  Upon  a  uniformly  smooth  surface 
it  is  possible  for  a  team  to  haul  from  four  to  six  times  as 
much  on  the  level  as  it  could  possibly  haul  up  the  same 
old  hills;  and  if  we  are  to  derive  the  full  value  from  our 
improved  roads  proper  grading  must  be  given  the  atten- 
tion which  is  its  due. 

PRESIDENT  LEWIS:  Gentlemen,  this  subject  is  open 
for  discussion  from  the  floor.  We  will  be  glad  to  hear 
from  anyone,  and  I  know  that  the  author  of  this  paper 
will  be  glad  to  answer  questions. 

F.  F.  ROGERS  (Deputy  State  Highway  Commissioner 
of  Michigan):  I  would  like  to  ask  Mr.  Agg 
about  how  much  he  has  found  the  increased  cost 
of  bituminous  over  the  plain  water  bound  macadam, 
also  what  kind  of  materials  he  used  this  year,  and  if  they 
have  proven  satisfactory? 

MR.  AGG:  I  will  answer  your  first  question  and  say  that 
the  difference  in  cost  between  the  water  bound  macadam 
and  bituminous  macadam  in  the  Illinois  work  has  been 
about  18  cts.  per  sq.  yd.  Now,  as  to  the  repairs,  the 
commission  has  been  conducting  experiments  on  sections 
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of  roads  throughout  the  state  upon  which  they  have  been 
using  some  of  practically  every  bituminous  material  which 
is  on  the  market  in  Illinois;  and  it  would  be  impossible 
to  go  into  the  results  of  all  those  experiments  this  af- 
ternoon. The  commission  will  shortly  publish  a  report  in 
which  will  be  given  the  results  of  three  years  of  ex- 
perimentation with  bituminous  compounds  which  have  been 
used  with  about  20  or  30  different  materials.  If  any  of 
you  would  care  to  get  that  report  and  will  write  to  the 
Illinois  Highway  Commission,  Springfield,  Illinois,  I  will 
be  glad  to  see  that  you  get  a  copy.  In  general  I  would 
say,  however,  that  we  have  found  that  on  the  roads 
which  are  subject  to  a  covering  of  sticky  mud  pulling  in 
from  the  side  roads,  which  is  a  condition  that  is  found 
in  most  of  our  roads,  we  found  the  various  kinds  of  tar 
binders  to  be  unsatisfactory.  On  the  other  hand  we  have 
used  on  some  roads  which  are  not  subjected  to  this  ac- 
tion, tar  binders  which  have  given  excellent  results.  We 
have  also  found  binders  which  could  be  used  on  a  road 
in  a  soil  of  an  acid  nature,  the  kind  of  soil  we  have  in 
southern  Illinois,  and  the  same  binder  used  on  roads  in 
the  northern  part  of  the  state  where  the  soil  is  alkaline 
or  neutral,  went  to  pieces  very  shortly.  As  I  have  said, 
we  have  an  extensive  series  of  experiments  going  through 
our  laboratory,  the  results  of  which  will  be  given  later. 

MR.  ROGERS:  Just  one  other  question  as  to  the  com- 
parative results  of  hand  pouring  and  pressure  spraying? 

MR.  AGG:  We  used  the  hand  pouring  method  for  two 
years,  and  then  followed  that  by  two  years  of  the  pres- 
sure method.  It  seems  apparent  to  us  that  you  cannot 
hope  for  satisfactory  results  in  bituminous  work  by  the 
hand  pouring  method.  Occasionally  a  good  road  is  con- 
structed in  that  manner,  but,  in  general,  in  our  work  we 
have  found  that  about  one  road  out  of  four  constructed 
by  the  hand  pouring  method  has  proved  satisfactory.  This 
is  due  to  the  fact  that  inevitably  the  bituminous  binder 
will  be  thicker  in  some  places  than  it  will  be  in  others. 
When  the  road  is  put  under  traffic,  this  conditon  is  not 
apparent,  but  as  the  road  gradually  wears,  the  traffic 
gradually  compacts  the  surface,  then  the  places  where 
the  binder  is  thick  are  seen  as  raised  places  in  the  road. 
The  places  between  these  high  places  being  lower,  the  ac- 
tion  of  traffic  is  to  increase  this  effect  as  time  goes  on. 
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Some  roads  that  were  constructed  by  the  hand  pouring 
method  three  years  ago  had  to  be  entirely  resurfaced  be- 
cause the  surface  became  Irregular.  The  texture  was  all 
that  could  have  been  asked,  but  it  was  in  this  condition 
due  to  the  effect  of  the  binder  put  on  in  that  way.  We 
do  not  think  that  bituminous  macadam  can  be  put  down 
by  the  hand  pouring  method.      (Applause.) 

JOHN  S.  GILLESPIE  (Road  Commissioner,  Allegheny 
County  (Penn.)  Road  Department):  Mr.  Chairman  and 
Gentlemen: — I  am  taking  issue  with  Mr.  Agg  and  our  dis- 
tinguished chairman  in  regard  to  the  macadam  road.  It 
is  something  like  a  prescription.  A  prescription  may  cure 
one  when  it  will  not  cure  another.  Macadam  roads  may 
be  successful  in  some  places,  and  not  in  others. 

I  have  charge  of  the  roads  of  Allegheny  County,  Penn., 
and  some  of  you  gentlemen  have  pamphlets  showing  what 
Allegheny  County  has  done  for  good  roads.  We  have 
at  the  present  time  in  our  county,  450  miles  of  improved 
roads.  A  year  ago  we  had  360  miles  of  macadam,  yet  at 
the  present  time  we  have  only  308.  The  reason  for  this 
is,  up  until  September,  we  had  about  60  miles  of  mac- 
adam road  and  we  made  the  same  into  asphalt  roads. 
Macadam  roads  are  not  a  success,  and  have  never  been 
since  the  automobile  came  into  existence.  It  may  not 
make  a  difference  in  the  East  where  Mr.  Meeker  is — 1 
have  been  over  a  great  many  of  his  roads — they  have  the 
hard  trap  rock.  We,  in  Allegheny  County  have  the  lime- 
stone, and  most  of  that  is  shipped  in  from  Ohio. 

I  am  going  to  give  you  the  specifications  of  our  roads; 
and  I  don't  think  there  is  a  macadam  road  built  anywhere 
in  the  United  States  that  is  better  built  than  we  are 
building.  Our  macadam  roads  are  built  with  8  ins.  of 
telford  stone,  thoroughly  rolled  and  napped,  and  then  we 
have  the  macadam  top  of  4  ins.,  giving  us  a  12-ln.  road. 
And  yet  they  are  not  successful. 

In  regard  to  the  dust,  the  limestone  dust;  we  have 
that.  We  take  care  of  that  problem.  I  am  not  the  father 
of  good  roads  in  Allegheny  County,  but  I  have  been  the 
mother  of  good  roads  for  seven  years,  I  have  been  taking 
care  of  them.  We  do  all  our  own  repair  work.  We  have 
14  road  rollers  and  we  have  14  gangs  that  are  going 
all  the  time.  Two  years  ago  this  summer  I  had  charge 
of    putting   on    96,000    tons   of   stone   in   resurfacing   our 
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roads.  We  spend  $1,500,000  a  year  on  roads.  Yon  will 
notice  by  the  pamphlet  our  valuation  is  high,  the  same 
amounting  to  $1,141,567,110,  and  there  isn't  much  trouble 
for  us  to  get  money.  We  have  plenty,  and  we  can  try 
anything  that  we  want  to  that  looks  good.  We  have  used 
oil.  Five  years  ago  this  summer  I  came  down  to  Cincin- 
nati in  company  with  our  county  commissioners.  We 
went  to  Lexington  and  looked  over  their  oiled  roads.  Last 
year  we  used  422,000  gals,  of  oil.  We  have  not  used  less 
than  300,000  gals,  of  oil  per  year  for  the  last  five  years. 
Now,  I  just  tell  you  that  to  show  you  that  we  care  for  our 
roads.  Not  only  that,  but  we  have  a  patrol  system  in 
Allegheny  County.  We  always  have  had  it,  ever  since 
the  first  road  was  built.  At  the  present  time  we  have  110 
caretakers.  Each  caretaker  has  between  3  and  4  miles 
of  road  to  take  care  of.  These  men  are  hired  by  the 
year;  they  work  every  day,  and  are  paid  $55  a  month. 
Their  duty  is  to  go  along  and  keep  the  ditches  and  sewers 
open,  and  keep  the  weeds  cut  down.  As  you  all  know, 
weeds  grow  rapidly  along  a  macadam  road,  especially  a 
limestone  road,  because  limestone  is  a  great  fertilizer. 

Our  experience  is  that  macadam  roads  are  no  good. 
They  are  a  good  substitute.  As  Mr.  Agg  says,  you  have 
to  fall  back  on  the  macadam.  That  is  all  ri<ht,  but  if 
you  have  the  money  you  don't  want  to  fall  back 
on  macadam.  Now,  some  of  you  gentlemen  have  been  to 
Allegheny  County  and  seen  our  roads,  and  know  that  we 
have  built  them  right,  yet  they  do  not  stand. 

In  regard  to  putting  down  the  macadam  road,  from 
practical  experience  this  is  what  I  found:  The  contractors 
do  not  build  the  roads,  or  put  down  macadam  roads  as  we 
do,  because  it  takes  a  little  more  time.  I  am  going 
to  tell  you  now  how  we  bond  our  roads  so  that  you  will 
know  whether  or  not  we  do  it  right.  In  putting  our  roads 
down  we  do  much  the  same  as  the  gentleman  from  Illi- 
nois; we  put  our  stone  down  and  thoroughly  compact  that. 
I  found  from  experience  that  by  using  the  larger  stones 
we  got  the  best  results.  You  can  go  along  a  road  and 
reach  down,  blindfolded,  and  pick  up  all  the  stone  you  can 
hold  in  your  hand;  probably  there  will  be  three  or  four 
pieces,  and  by  pressing  them  together  they  will  interlock, 
and  that  is  why  the  larger  stone  is  used.  That  is  how 
the  Romans  built  their  roads,  with  the  larger  stones  and 
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of  a  uniform  size.  We  roll  that  thoroughly,  and  I  have 
taken  60  bushels  of  coal  across  the  road  just  after  the  roll- 
ing and  before  any  screenings  were  applied,  and  hardly 
made  any  impression  on  it.  We  roll  the  ballast  well,  and 
then  we  put  on  a  slight  sprinkling  of  screenings,  and 
by  the  roller  passing  over  the  same  two  or  three  times  it 
shakes  the  screenings,  down  between  the  stone.  Then  we  ap- 
ply the  water,  thereby  getting  the  road  to  bond  from  the  bot- 
tom. We  put  on  only  a  light  coat  of  screenings,  "feeding"  it, 
as  1  say  to  the  men,,  in  order  to  get  the  proper  bond.  We 
then  roll  the  same  until  we  have  a  batter  all  over  the 
road.  We  leave  this  then,  and  take  the  roller  on  to 
a  new  piece  of  40  or  50  ft.  Too  much  screenings  has  a 
tendency  to  "choke,"  giving  you  the  necessary  batter,  but 
not  the  bond. 

I  might  say  that  I  have  always  found  in  putting  down 
a  macadam  road  that  it  is  best  not  to  take  too  long  a 
stretch,  because  one  of  the  most  important  points  in 
building  a  road  is  the  water.  If  your  roller  covers  too 
great  a  distance,  you  do  not  get  all  the  benefit  of  same 
as  by  the  time  the  roller  goes  over  the  road  a  second 
time,  the  water  has  soaked  into  the  foundation.  I  find 
you  have  to  seesaw  quickly  to  get  the  advantage  of  same. 
You  must  get  the  benefit  of  it  before  it  enters  the  road. 

In  starting  the  new  piece,  the  same  methods  are  applied 
which  I  have  just  given.  In  a  day  or  two  the  sun  bleaches 
the  road,  causing  white  spots  to  appear.  We  then  take 
the  roller  back  and  roll  the  same  thoroughly.  We  then 
take  the  roller  off  and  flush  the  macadam  surface  well  with 
water,  and  we  leave  it.  That  flushing  cements  the  road 
tight,  and  the  result  is,  in  a  day  or  two  we  have  a  road 
with  a  hard,  metallic  ring.  Now,  that  is  the  way  we 
put  our  macadam  roads  down,  so  you  can  be  the  judges 
as  to  whether  or  not  we  put  the  same  down  right.  I  con- 
demn it.  A  macadam  road  in  certain  seasons  of  the  year, 
or  certain  winters,  is  better  than  others.  In  Alle- 
gheny County  three  years  ago  this  winter,  the  independent 
ice  companies  did  not  get  a  single  pound  of  ice.  It  would 
freeze  a  little  at  night,  and  thaw  out  in  the  morning.  I 
found  something  aew  that  year. 

Seven  years  ago,  when  I  took  charge  of  the  roads  in 
Allegheny  County,  I  was  conceited  enough  to  think  I  knew 
a  little  about  roads.     Things  I  advocated  then,  I  condemn 
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now.  Then  the  macadam  road  was  good,  hut  we  have  a 
different  traffic  today.  The  automobilie  has  come  in  and  it 
has  come  to  stay.  Even  those  who  say  macadam  roads 
are  good,  find  fault  and  say  they  can't  take  care  of  the 
automobile. 

As  I  was  going  to  say,  where  you  have  an  open  winter, 
the  frost  goes  into  the  macadam,  and  in  leaving  the  same 
in  the  spring  it  disturbs  the  bond,  making  the  road 
"green."  During  this  period  you  can  watch  a  heavily- 
loaded  wagon  go  along  and  rut  your  road.  Now,  if  you 
could  only  close  >your  road  in  the  spring  when  the  frost 
is  coming  out,  could  close  it  entirely  to  traffic,  the  ele- 
ments would  rebond  it,  but  we  can't  close  them  and  the 
roads  get  rutted.  Now,  gentlemen,  that  is  my  experience 
and  my  belief  is  that  the  macadam  road  is  no  good.  I 
don't  say  they  are  no  good  everywhere,  but  they  are  no 
good  in  our  county,  nor  in  the  western  part  of  Pennsylvania. 
We  can't  get  trap  rock.  A  gentlemen  here  at  this  conven- 
tion told  me  that  he  could  sell  us  trap  rock,  f.  o.  b.  the  boats 
at  Cleveland  for  $1.50  to  $1.60  per  ton.  Now,  if  we  are 
to  pay  that  price  at  Cleveland,  together  with  the  freight  to 
the  Pittsburgh  district,  making  a  tot«il  of  $2.26  to  $2.50 
per  ton,  it  will  be  cheaper  for  us  to  adopt  the  mechanical 
mix  or  penetration.  That  is  what  we  are  doing.  This 
summer  we  put  down  17  miles  of  penetration  and  about  30 
miles  of  the  mechanical  mix. 

We  have  all  kinds  of  roads  in  Allegheny  County,  we 
have  the  macadam  road,  brick  road,  rock  asphalt,  Warren- 
ite  and  Amiesite,  and  we  have  all  kinds  of  resurfacing  work. 
The  telford  foundation  of  the  first  road  constructed  in  our 
county  is  still  there,  we  never  lose  the  foundation  and  the 
second  time  a  road  is  covered  it  is  better  than  the  first,  even 
with  macadam. 

WILL  P.  BLAIR  (Secretary,  National  Paving  Brick  Man- 
ufacturers' Association) :  There  is  just  one  suggestion  that 
I  want  to  make.  It  may  not  reach  the  point,  but  the  last 
speaker  has  just  stated  that  the  greatest  trouble  they  have 
with  their  macadam  roads  in  Allegheny  County  is  the  fact 
that  in  the  spring  of  the  year  and  during  light  winters, 
where  they  are  having  constant  freezing  and  thawing,  the 
road  gets  into  such  a  condition  that  it  is  easily  rutted.  Now, 
if  the  gentleman  will  permit  what  may  seem  to  be  a  crit- 
icism of  the  way  in  which  they  build    their    roads,    and 
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leave  their  roads  in  that  county,  it  will  be  given  in  the  best 
of  spirit,  and  I  believe  it  may  be  of  some  assistance  to 
them,  and  to  all  road  builders.  The  condition  of  a  great 
many  roads  in  Allegheny  County  is  this:  The  water  is  not 
carried  from  underneath  the  bed  of  the  road  to  the  ditches 
on  the  side  of  the  road.  That  is  the  condition  of  a  good 
many  macadam  roads  in  this  country  in  the  winter  and 
spring.  And  that  is  the  trouble  with  all  kinds  of  roads  un- 
less you  carry  off  the  water  or  the  moisture  and  let  the 
air  in,  not  by  building  a  ditch  along  the  side  of  the  road, 
not  by  conveying  the  water  from  certain  stream  watering 
places  on  the  road,  where  the  water  oozes  out  under  the 
road,  etc.,  not  by  carrying  that  down  the  middle  of  the 
road  and  into  the  side  ditches,  but  by  putting  in  cross  tiling 
at  right  angles,  across  the  roadbed,  and  getting  that  mois- 
ture immediately  out  and  keeping  your  roadbed  dry.  If 
you  keep  your  roadbed  dry  underneath,  your  moisture,  or 
your  temperature — your  low  temperature — is  not  going  to 
disturb  the  aggregates  and  the  condition  of  the  road  as 
found  in  the  summer  time.  Keep  it  dry,  and  it  is  going  to 
keep  in  place.     That  is  just  a  suggestion. 

MR.  GILLESPIE:  Just  a  minute,  please,  in  answer  to  Mr. 
Blair.  Gentlemen,  I  said  that  the  first  road  built  is  still  as 
good  as  ever;  and  that  was  built  in  1897,  showing  that  it 
isn't  the  foundation.  We  put  French  drains  in  every  50  ft. 
during  the  construction  of  our  roads.  I  say  that  when  our 
roads  are  resurfaced  they  are  better  than  when  first  built. 
It  is  not  the  foundation  that  gives  way,  it  is  the  top  coat 
that  biows  away,  the  telford  remains.  The  master  of  drain- 
age is  well  taken  care  of  by  the  frequent  use  of  these 
French  drains. 

MR.  BLAIR:  Oh,  but  that  moisture  disturbs  the  top. 


PRESIDENT  LEWIS:  This  resolution  has  been  pre- 
sented, and  will  be  referred  to  the  Committee  on  Reso- 
lutions: 

"The  American  Good  Roads  Congress  and  The  American 
Road  Builders'  Association  in  convention  assembled  declare  their 
unqualified  support  of  the  establishment  of  a  system  of  na- 
tional highways,  and  earnestly  recommend  to  the  CongreBB  of 
the  United  States  the  enactment  of  those  laws  necessary  to 
further  the  speedy  construction  of  a  modern  improved  national 
transcontinental  highway. 

Gentlemen,  you  will  have  noticed  on  the  program  that 
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this  evening  will  be  reserved  for  Illustrated  lectures  and 
talks  on  construction  of  various  kinds  of  pavements,  and 
on  any  road  work  in  general.  This  will  not  be  one  of  the 
formal  sessions  of  the  convention,  but  we  are  glad  to  give 
an  opportunity  to  anyone  who  wishes  to  illustrate  their 
methods  of  construction  the  chance  to  do  so  by  moving 
pictures.  I  understand  that  this  evening  there  will  be 
illustrations  showing  the  actual  operation  of  the  construc- 
tion of  concrete  roads  in  Wayne  County,  Michigan,  and 
possibly  there  will  be  some  other  lantern  slides  shown. 

Many  of  you  are  from  states  and  counties  which  are 
not  so  fortunate  as  Allegheny  County,  Pa.,  which  appears 
to  have  plenty  of  money  to  spend  on  roads;  counties  where 
the  inhabitants  per  mile  of  road  are  not  greater  than  the 
number  of  caretakers  of  the  roads  in  Allegheny  County, 
so  that  it  isn't  even  a  macadam  road  that  comes  nearest 
a  great  many  of  you.  It  is  the  equally  important  earth 
and  gravel  road  in  which  some  of  you  are  most  keenly 
interested.  This  subject  is  to  be  presented  to  you  by  the 
head  of  the  highway  department  of  our  neighboring  state, 
Kentucky.  I  have  the  pleasure  of  presenting  Mr.  Robert 
C.  Terrell,  Commissioner  of  Public  Roads  of  Kentucky. 


EARTH  AND  GRAVEL  ROADS 

BY  ROBERT  G.  TERRELL 

Commlasloner  of  Public  Roads  of  Kentucky 

I  feel  a  delicacy  in  discussing  this  very  important  prob- 
lem of  earth  and  gravel  roads.  As  this  class  of  roads  com- 
prises more  than  ninety  per  cent,  of  the  total  mileage  of 
roads  in  the  United  States,  and  since  there  are  more  than 
2,150,000  miles  of  road,  you  can  readily  see  how  important 
it  is  to  have  the  earth  and  gravel  road  maintained  in  good 
condition  for  travel. 

Our  President,  in  assigning  me  this  subject,  doubtless 
overlooked  the  fact  that  the  Kentucky  Highway  Depart- 
ment is  probably  the  youngest  in  the  Union  and  that  I, 
having  been  honored  by  Governor  McCreary,  who  appointed 
me  its  first  Commissioner,  feel  very  keenly  the  responsi- 
bility placed  upon  me.  The  work  of  the  department  has 
consumed  my  entire  time,  hence  I  shall  have  to  ask  your 
indulgence  for  any  omissions  in  the  handling  of  this  sub- 
ject. 
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Earth  and  gravel  roads — as  is  the  case  with  most  of  our 
roads,  it  matters  not  of  what  material  they  may  be  con- 
structed— have  two  natural  enemies — water  and  politics — 
and  the  latter  point  is  not  to  be  overlooked.  Water,  how- 
ever, is  the  subject  that  attracts  the  greatest  attention  in 
the  road  maintenance;  and,  since  water  and  politics  do  not 
mix  very  readily,  we  will  discuss  the  former. 

Thorough  drainage  is  the  most  important  problem  that 
confronts  the  engineer  or  road  builder.  Earth  roads  must 
be  well  drained  and  properly  crowned,  in  order  to  be  ser- 
viceable at  all  times.  The  maintenance  of  a  road  thus  con- 
structed is  comparatively  easy  and  not  very  expensive  if 
the  work  is  done  at  the  proper  time,  but  good  drainage 
is  very  costly,  if  not  altogether  impossible,  unless  the  road 
is  properly  located. 

A  road,  in  order  to  be  properly  drained,  must  have  the 
proper  longitudinal  grade;  a  minimum  grade  of  0.5  per 
cent.,  with  a  maximum  grade  of  5.0  per  cent.,  which  may 
be  increased,  depending  upon  the  amount  of  traffic  and 
the  obstacles  met  in  locating.  The  minimum  grade  is 
necessary  in  order  to  give  the  side  ditches  the  proper 
amount  of  fall  to  carry  the  water  quickly  and  rapidly 
along  and  away  from  the  road.  The  side  ditches  should  be 
built  of  a  sufficient  width  to  si^cceesfully  carry  all  of  the 
water  coming  into  them,  having  side  slopes  of  1%  to  1,  or 
1%  horizontal  to  1  foot  vertical,  which  will  prevent  the 
earth  from  the  side  caving  in  either  from  excessively  wet 
weather,  or  from  freezing  and  thawing.  Side  ditches  should 
never  be  made  deep  and  narrow.  If  extra  drainage  ia 
necessary,  they  should  be  underdrained  by  use  of  tile  or 
by  excavating  a  deep  ditch,  filling  with  large  stones,  or 
making  stone  boxes  and  covering  these  stones  with  smaller 
ones  and  finally  covering  with  sod,  the  sod  side  down,  or 
hay,  straw,  or  shavings  from  a  planing  mill,  to  prevent 
dirt  from  washing  into  the  inside  drain,  leaving  a  shallow 
ditch  on  top.  Deep,  narrow  ditches  are  dangerous  to 
travel  and  otherwise  objectionable,  in  that  they  catch  trash 
and  cause  clogging,  thus  forming  pools  along  the  side  of  the 
road,  permitting  the  water  to  seep  into  the  foundation  of 
the  road  and  soften  it.  Where  roads  are  located  along 
sidehills  a  ditch  on  the  upper  side  sufficient  to  take  all  the 
water  coming  down  the  hill  is  necessary  and  if  it  cannot 
be  constructed  immediately  along  the  side  of  the  road,  there 
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should  be  an  additional  ditch  constructed  above  the  road 
and  parallel  to  it,  intercepting  the  water  from  the  hill  and 
carrying  it  along  the  same  general  direction  with  a  suf- 
ficiently small  grade  to  prevent  washing  or  gullying  of 
the  ditch.  Where  the  grade  exceeds  5  per  cent.,  the  ditch 
should  be  paved  with  stone  and  the  water  should  be  car- 
ried under  the  road  from  the  upper  side  at  short  inter- 
vals and  disposed  of  without  permitting  it  to  collect  in 
sufficient  quantities  to  damage  the  side  of  the  road  or  break 
across  it.  Under,  or  subsoil,  drainage  is  frequently  neces- 
sary where  roads  are  located  on  low  or  marshy  soil  and 
should  be  secured  by  a  line  of  farm  drain  tile  on  either 
side,  or  by  placing  the  tile  immediately  under  the  road. 
This  farm  or  porous  tile  placed  34  to  36  ins.  deep,  and 
with  a  grade  of  %  to  1  per  cent,  longitudinally,  will  keep 
the  foundation  of  the  road  free  from  water,  thus  leaving 
the  road  hard  and  compact  at  all  times. 

Earth  and  gravel  roads  should  have  more  care  given 
to  their  location  than  roads  surfaced  with  more  permanent 
material,  and  probably  receive  less  attention.  In  locating 
roads  attention  should  be  paid  to  the  character  of  the  sur- 
face of  the  soil  over  which  the  road  is  to  pass.  Clays  form 
very  poor  surfaces  and  even  among  the  clay  soils  there 
is  as  much  variation  of  ^he  fitness  of  the  material  for 
forming  road  surfaces  as  there  is  in  variation  of  soils  for 
farming  purposes.  These  poor  soils  require  more  careful 
study  and  can  withstand  the  effect  due  to  bad  location 
less  than  any  other  materials  used  for  road  building  pur- 
poses. However,  in  many  instances  the  roads  have  al- 
ready been  located  with  little  or  no  prospects  of  change 
and  to  relocate  a  road  means,  in  many  instances,  the  pur- 
chase of  expensive  rights  of  way,  and  the  changing  of 
routes  often  causes  trouble,  because  of  the  improved  prop- 
erty along  the  old  right  of  way. 

For  the  clay  soils,  roads  should  be  located  where  the  sun 
has  free  access  to  the  surface — preferably  having  a  south- 
ern or  western  exposure  and  having  a  small  amount  of 
shade  from  trees  and  shrubbery.  Where  sandy  or  gravelly 
soil  is  available,  it  makes  a  better  location  for  a  road  than 
the  softer  and  less  durable  soils.  As  a  sandy  or  gravelly  soil 
sheds  water  very  readily,  being  more  porous,  permitting  the 
water  to  seep  down  and  out,  it  requires  less  attention  for 
drainage  and  shade.     Sand  is  better  for  damp  roads. 
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If  the  road  lias  been  properly  located  and  properly 
drained,  probably  the  point  of  most  importance  is  the 
crown  or  cross  grade.  There  are  several  forms  of  cross 
section,  but  the  parabola  form,  in  my  judgment,  is  the 
best,  haying  a  center  elevation  equal  to  1-24  of  the  width 
of  the  road.  This  form  permits  the  more  general  use  of  the 
entire  width  of  the  road,  as  wagons  getting  across  the 
middle  of  the  road  do  not  slide  immediately  into  the 
side  ditch.  However,  the  parabola  form  is  more  costly, 
as  it  requires  more  care  in  construction.  The  uniform 
slope  may  be  used  to  an  advantage  on  account  of  the 
cheapness  of  constructing  the  uniform  grade  by  means 
of  the  scraping  grader,  and  probably  is  just  as  effective. 
If  the  uniform  slope  is  used,  y^  to  1  in.  to  the  foot  will 
be  sufficient,  and  if  traffic  is  not  permitted  to  concentrate 
at  the  center  of  the  road  and  form  ruts,  the  water  will 
be  carried  quickly  and  effectively  to  the  side  ditches. 

Mud  holes  have  no  place  in  roads  well  crowned,  prop- 
erly located,  and  properly  ditched,  and  ordinarily  they 
will  not  occur.  However,  the  surface  will  become  soft 
by  constant  pressure  of  water  from  underneath  and  can 
only  be  maintained  in  good  condition  for  travel  by  put- 
ting in  the  subsoil  or  porous  tile  drains.  Other  frequent 
causes  of  mud  holes  are  the  unevenness  in  the  texture 
of  the  soil  and  the  combining  of  vegetable  matter  with 
the  soil  while  working  the  roads;  this  vegetable  matter 
holds  water,  thus  damaging  the  surface.  In  no  case 
should  stone  be  piled  into  a  mud  hole,  as  it  only  forms 
a  rough  and  unsatisfactory  surface  and  permits  the  for- 
mation of  mud  holes  at  either  end  from  the  impact  of 
loaded  vehicles  dropping  from  the  harder  surface  of 
stones  to  the  soil  surface  beyond.  The  road,  however, 
can  be  successfully  repaired  by  the  removing  of  the  softer 
soils,  or  soils  containing  vegetable  matters  and  replacing 
with  clay,  or  soil  of  the  same  consistency  as  the  remain- 
ing portions  of  the  road,  and  by  removing  the  shade,  so 
that  the  sun  may  have  free  access  to  that  portion  of  the 
road. 

An  earth  road,  like  all  farm  land,  should  have  its  prin- 
cipal working  In  the  spring  of  the  year  when  the  soils 
will  work  most  readily  and  will  have  time  to  become  con- 
solidated before  the  fall  rains  begin.  A  scraping  grader 
drawn  by  a  traction  engine  will  do  excellent  worK  in  giving 
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a  road  sufficient  crown,  and  the  side  ditclies  may  also 
be  opened  by  tbe  use  of  the  scraping  grader.  The  earth 
removed  from  side  ditches  should  not  be  thrown  into  the 
center  of  the  road  but  should  be  thrown  out  to  the  op- 
posite side  or  left  in  such  condition  that  it  could  be  easily 
removed  from  the  surafce  of  the  road  entirely  and  should 
never  be  placed  where  it  could  be  carried  back  into  the 
ditches  by  reason  of  water  falling  on  the  surface. 

In  crowning  a  road  in  early  spring  with  a  road  ma- 
chine care  should  be  taken  that  no  second  or  shoulder 
ditch  be  left  between  the .  center  and  the  edge  of  the 
ditch  supposed  to  carry  the  drainage,  as  such  a  ditch  only 
tends  to  hold  water  falling  on  the  surface  and  soften  the 
subgrade  rather  than  offering  an  opportunity  for  the 
water  to  be  carried  away.  After  the  road  is  properly 
crowned  in  the  early  spring,  it  will  need  only  slight  care 
during  the  summer  and  fall  months  and  in  most  instances 
this  work  can  be  effectively  accomplished  by  the  use  of 
the  split  log  drag.  A  light  drag  is  preferable,  which  cap 
be  easily  drawn  by  two  horses. 

It  is  not  necessary  for  me  to  go  into  detail  with  refer- 
ence to  the  construction  of  one  of  these  excellent  pieces 
of  road  machinery  as  every  one  who  is  interested  in  road 
building  knows  perfectly  well  the  advantages  to  be  gained 
by  the  use  of  a  drag. 

The  amount  of  road  improved  by  gravel  more  than 
equals  the  amount  of  road  constructed  by  the  use  of 
other  materials — probably  next  to  earth  roads  is  the  most 
important — because  of  the  quantity  of  road  surfaced  with 
this  material  and  its  low  cost  and  easy  method  of  con- 
struction. The  same  care  should  be  given  to  the  location 
and  drainage  as  is  given  to  the  earth  road.  In  the  con- 
struction of  the  gravel  road,  beginning  with  the  subgrade, 
it  is  probably  best  to  open  the  trench  to  receive  the  gravel, 
giving  it  the  same  crown  or  cross  section  as  the  finished 
roadbed  should  have,  which  should  be  a  parabola,  with 
the  center  height  equal  to  1-40  of  the  width  of  the  road. 
The  subgrade  should  be  properly  rolled,  beginning  at  the 
edges  and  rolling  toward  the  center,  as  you  would  the 
finished  road,  and  where  soft  places  or  uneven  surfaces 
appear,  they  should  be  filled  and  shaped  and  the  rolling 
continued  until  the  surface  is  entirely  smooth.    The  gravel 
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should  not  be  dumped  in  piles  as  it  forms  a  wave-like 
appearance  after  the  road  becomes  thoroughly  consoli- 
dated, but  should  be  dumped  on  boards  or  shoveled  out 
of  the  wagon  and  to  the  roadbed,  spreading  evenly  and 
in  layers  of  from  4  to  6  ins. 

Gravels  containing  clay  or  sand,  or  even  loam,  not  ex- 
ceeding 20  per  cent,  of  the  entire  quantity,  make  excel- 
lent road  material  and  will  bind  or  compact  very  readily. 
After  the  gravel  has  been  properly  placed  on  the  sub- 
grade  it  should  be  thoroughly  sprinkled  and  rolled,  the 
rolling  beginning  at  the  edge  of  the  ditch  and  rolling  the 
shoulder  in  the  same  manner  as  the  gravel,  so  as  to 
have  an  even  surface  for  the  water  to  shed  from  the  cen- 
ter to  the  side  ditch. 

In  many  instances,  however,  it  is  not  possible  to  secure 
a  roller  for  consolidating  the  gravel.  In  that  ca»e  the 
gravel  can  be  properly  shaped  and  thrown  open  to  travel, 
care  being  taken  to  fill  wheel  ruts  by  moving  the  loose 
stones  in  with  a  rake  until  the  road  has  been  consoli- 
dated to  an  even  surface  and  having  proper  cross  sec- 
tion. If  this  care  is  not  given  to  the  gravel  when  first 
placed  and  unrolled,  ruts  will  form  on  either  side  by  the 
constant  rolling  of  vehicles  in  the  same  tracks  and  will  pre- 
vent the  water  from  reaching  the  side  ditches  and  form  chan- 
nels in  which  the  water  will  collect  and  cause  much  damage. 

In  western  Kentucky  'our  gravel  roads  cost  approxi- 
mately $1,000  per  mile,  while  in  eastern  Kentucky,  where 
the  country  is  more  hilly  and  less  attention  has  been  paid 
in  the  past  to  the  proper  maintenance  of  earth  roads, 
which  are  being  converted  into  gravel  roads,  the  cost  is 
slightly  higher. 

In  my  opinion  the  maintenance  of  earth  and  gravel 
roads  will  never  be  effectively  accomplished  until  we  re- 
ceive government  aid  for  all  posthroads  and  until  every 
road  becomes  a  post-road.  I  do  not  mean,  however,  by 
"government  aid"  that  the  government  shall  bear  the 
entire  or  major  portion  of  the  expense  of  constructing  or 
maintaining  any  road  or  roads  in  the  Union,  but  that 
the  "government  will  merely  assist  in  the  construction  and 
maintenance  of  roads  to  such  an  extent  as  will  enable 
the  government  to  direct  the  local  authorities  how  the 
work  must  be  done  before  the  federal  aid  is  available, 
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and  then  that  these  roads  be  put  under  direct  govern- 
ment inspection  by  making  each  and  every  rural  mail 
carrier  the  inspector  of  his  route,  reporting  deficiencies 
in  the  road  as  they  occur  to  the  local  authorities  and  to 
make  reports  to  the  federal  government  once  each  month 
as  to  the  condition  of  the  road. 


R.  H.  DIXON,  Jr.  (Roads  Engineer,  Dorchester  Councy, 
Maryland):  Mr.  Chairman  and  Gentlemen: — I  am  in  a 
country  in  which  we  have  an  abundance  of  earth  roads  and 
where  we  are  confronted  with  a  proposition  which  is  a  most 
serious  one,  and  I  am  asking  for  assistance. 

It  is  on  the  Eastern  Shore  of  Maryland,  and  we  are 
nearly  as  flat  there  as  this  floor,  and  in  a  great  many  sec- 
tions of  my  county  we  are  only  a  foot  and  a  half  above 
tide  water.  Drainage  is  absolutely  essential,  as  we  all  know, 
particularly  for  dirt  roads.  My  difficulty  comes  in  getting 
outlet  ditches  to  drain  the  roads.  I  put  in  permanent  cul- 
verts and  proper  cross  sections,  but  I  cannot  get  the  water 
away  from  the  roads.  The  only  redress  I  have  is  condemna- 
tion through  the  property  owners.  Where  I  dig  ditches  to 
let  the  water  oft  some  of  these  roads,  which  have  a  grade  of 
only  1  in.  in  100  ft.,  the  property  owners  insist  upon  driv- 
ing stakes,  or  putting  wire  mesh  across  the  ditches  to  keep 
their  small  stock — pigs,  etc. — from  coming  out  into  the 
road.  We  have  considerable  pine  in  my  county,  and  the 
pine  needles  and  leaves  catch  in  the  stakes  and  completely 
block  the  ditches.  What  I  want  to  ask  is  this:  If  any  of 
the  gentlemen  present  have  any  laws  in  their  respective  lo- 
calities which  they  think  would  be  of  assistance  to  me  and 
which  I  might  use  or  have  put  in  effect,  which  would  en- 
able me  to  get  these  outlets  rather  than  by  condemnation. 
At  present  I  have  to  appoint  three  commissioners.  They 
visit  the  land,  assess  the  damages,  the  values,  and  condemn 
it.  All  of  you  know  that  this  makes  a  lot  of  trouble  and 
delay  in  getting  the  water  away.  It  is  unsatisfactory,  par- 
ticularly because  the  condemnation  committees,  nine  times 
out  of  ten,  are  in  sympathy  with  the  land  holders. 

Apother  obstacle  with  which  I  am  confronted  is  a  road 
of  nine  miles,  across  a  marsh.  It  is  now  8  to  10  ft.  wide, 
with  ditches  on  each  side  into  which  I  can  shove  a  pole  20 
ft.     The  difficulty  here  is  that  I  can  go  over  this  road  at 
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five  o'clock  one  evening,  and  the  next  morning  at  eight 
o'clock  I  would  find,  perhaps,  half  a  hundred  holes  in  this 
road.  The  muskrats  in  the  marsh  on  each  side  bore  up 
from  underneath,  and  horses  frequently  get  their  feet  down 
in  these  holes.  I  am  up  against  it  on  this  nine  miles  of 
road. 

I  want  to  know  particularly  if  any  of  you  in  the  conven- 
tion can  give  me  any  assistance  or  any  suggestions  how  to 
get  rid  of  the  road  water  without  condemnation  proceed- 
ings.    I  will  appreciate  the  suggestions. 

PRESIDENT  LEWIS:  Is  there  anybody  who  can  be  of 
assistance  to  the  gentleman  from  Maryland  in  his  trouble 
of  getting  rid  of  the  water  and  the  muskrats? 

GEO.  W.  COOLEY  (State  Engineer  of  Minnesota): 
There  are  two  questions,  gentlemen,  that  the  late  speaker 
has  asked  concerning  which  I  have  had  some  little  experi- 
ence myself. 

In  the  matter  of  laws  to  enable  one  to  get  rid  of  water 
laterally  we  have  found  that  we  have  a  section  in  our  stat- 
utes. Code  of  1905,  which  gives  every  opportunity  to  get 
rid  of  just  that  condition.  The  road  overseer  or  the  state 
commissioner,  or  any  party  who  is  peculiarly  interested  in 
the  construction  and  maintenance  of  a  road,  can  condemn 
by  the  usual  process  and  laterally  drain  from  his  road  to 
any  point  of  drainage  that  he  chooses  by  simply  having  a 
survey  made  and  appointing  commissioners  to  condemn 
the  land  to  so  acquire  it  for  ditch  purposes.  We  have  no 
trouble  at  all.  In  fact,  we  have  never  had  to  condemn.  We 
have  sometimes  had  to  threaten  to  condemn  and  make  the 
preliminary  surveys,  and  the  rest  was  easy,  because  they 
found  the  ditch  would  have  to  be  dug  across  their  property, 
and  there  was  very  little  objection  to  it.  That  is  the  way 
we  have  for  draining  our  land,  when  we  have  such  condi- 
tions, and  there  is  no  possible  chance  to  get  rid  of  the 
water  by  carrying  it  along  the  line  of  the  road.  We  have 
done  it  very  successfully,  too. 

With  regard  to  the  muskrats,  we  have  a  similar  condition 
existing  to  the  condition  in  his  country.  I  recall  to  mind 
particularly  one  road  about  a  thousand  feet  across  a  marsh, 
a  very  nice  gravel  road,  and  the  muskrats  would  bore  into 
it  from  the  side,  and  of  course  the  surface    crust    would 
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break  up.  I  would  fill  that  hole,  and  then  they  would  dig 
another  hole,  and  so  that  work  of  destruction  kept  going 
on  continually.  And  they  asked  me  to  make  a  suggestion 
about  it,  and  I  suggested  that  they  get  a  small  boy  with  a 
shot  gun.  I  thought  that  was  about  as  effective  a  measure 
as  I  could  suggest  at  that  time,  but  it  didn't  seem  to  be 
successful.  The  muskrats  got  away  from  the  boys.  But  in 
driving  over  a  similar  road  in  the  western  part  of  our  state, 
I  noticed  in  an  old  corduroy  road  built  across  a  marsh  that 
wherever  there  was  a  hollow  log  there  was  a  muskrat,  and 
he  would  make  that  hoUow  log  his  home.  Now,  on  the  sug- 
gestion that  the  muskrats  made  themselves,  I  took  this 
piece  of  road  that  we  had  been  troubled  with  so  much,  and 
every  50  or  100  ft.  I  would  run  in  a  blind  drain  about  6  or 
7  feet  at  about  the  surface  of  the  water — a  6-in.  pipe,  with 
a  T  on  the  end  of  it.  Then  I  would  close  up  the  ends  with 
fiat  stones,  aiid  the  muskrats  would  invariably  go  in  there 
and  they  never  troubled  the  road  any  more  after  that.  (Ap- 
plause). I  found  it  extremely  successful  and  very  satis- 
factory, and  very  cheap. 

PRESIDENT  LEWIS:  I  hope  the  gentleman  from  Mary- 
land has  had  some  very  valuable  suggestions. 

J.  CHARLES  DAYTON  (County  Superintendent  of  High- 
ways, Cayuga  County,  N.  Y. ) :  Mr.  Chairman,  the  New 
York  state  law,  of  which  the  gentleman  can  get  a  copy  in 
the  New  York  state  exhibit,  takes  care  of  that  matter  by 
providing  that  the  town  superintendent  shall  agree  with 
the  owner  of  the  property  for  damages,,  if  there  are  to  be 
damages,  where  it  is  necessary  to  go  across  land,  with 
power  of  condemnation  and  all  that  follows,  should  he  fail 
to  agree.  Usually  he  can  agree  without  any  trouble,  and  it 
saves  a  long  time  of  discussion  and  general  ill  feeling, 
because  behind  the  township  superintendent  is  the  certainty 
that  he  can  have  it  condemned  if  he  desires  to  do  it,  and  in 
that  way  we  get  our  drainage  without  any  trouble. 

I  only  want  to  say  that  I  envy  the  gentleman  from  Pitts- 
burgh who  had  all  the  money  he  wanted  for  use  on  his 
roads. 


PRESIDENT  LEWIS:  This  subject — the  salient  points 
of  gravel  and  earth  roads — leads  naturally  up  to  the  sub- 
ject which  is  next  on  the  program.  Trouble  from  water, 
and  perhaps  even  from  muskrats,  can  be  solved  only  by 
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highway  bridges  and  culverts,  both  of  the  ordinary  type 
and  of  the  Cooley  type.  This  subject  is  to  be  presented 
to  you  by  a  member  of  our  association  from  whom  you 
have  heard  before  and  whom  we  are  exceedingly  glad  to 
have  with  us. 

W.  A.  McLEAN  (Chief  Engineer  of  Highways,  Province 
of  Ontario,  Canada):  Mr.  President  and  Gentlemen: — In 
the  southern  countries  of  Europe  the  peasantry  look  at  the 
old  roads  which  they  cannot  account  for,  and  are  apt  to 
think  that  these  roads  are  of  divine  origin.  If  they  were 
to  come  to  our  continent  and  go  over  some  of  our  roads 
and  the  structures  on  them,  at  different  seasons  of  the 
year  especially,  I  am  not  sure  where  they  would  think 
that  they  had  come  from,  nor  would  I  care  to  suggest. 
(Laughter.)  There  is  a  tendency  I  fear  on  the  part  of 
some  of  the  people  to  suspect  that  our  highways  can  come 
from  the  same  source.  Now,  I  am  not  going  to  dispute  the 
efficiency  of  prayer  under  any  circumstances,  but  I  think 
that  the  Creator  who  has  given  to  us  the  intelligence  and 
the  power  to  put  forth  the  effort  expects  us  to  use  that  in- 
telligence and  strength  wherever  we  can  do  it. 

An  important  part  of  the  highway  construction  Is  the 
building  of  culverts  and  bridges,  and  it  is  a  strikingly  in- 
teresting part  of  highway  construction.  It  calls  forth  the 
highest  technical  training  that  can  be  drawn  upon,  and 
many  who  build  bridges  are  erecting  monuments  to  them- 
selves that  will  stand  for  many  years  to  come.  In  this  I 
do  not  speak  wholly  of  the  great  structures  but  also  of 
the  smaller  ones.  The  small  culverts  are  extremely  im- 
portant on  the  highway.  We  have  few  bridges  to  construct 
such  as  those  over  the  Ohio.  Most  of  us  have  to  come 
hundreds  of  miles  to  see  a  suspension  bridge  such  as  you 
have  here,  and  for  one  bridge  perhaps  of  50  or  100  ft. 
span  there  are  scores  of  smaller  waterways  across  the 
roads.  And  in  the  aggregate  the  cost  of  the  smaller  bridge 
structures  may  equal  the  cost  of  the  great  bridges.  I  have 
prepared  a  paper  to  present  to  you  to-day,  but,  like  some 
others  who  have  preceded  me,  I  will  simply  try  to  talk 
some  of  the  points  that  I  have  included  in  it. 

[The  paper  printed  here  is  that  prepared  by  Mr.  Mc- 
Liean.    It  is  used  instead  of  the  stenographic  report  since  it, 

course,  presents  the  subject  more  fully.] 
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HIGHWAY  BRIDGES  AND  CULVERTS 

By  W.  A.  McLEAN 
Chief  Engineer  of  Highways,  Province  of  Ontario 

Highway  bridges  and  culverts,  in  design,  methods  of 
construction  and  supervision,  and  economic  features,  form 
an  important  and  interesting  department  of  highway  en- 
gineering. Technical  skill  and  training,  of  a  high  order 
are  involved,  originality  and  inventive  power  may  be  free- 
ly drawn  upon,  and  on  occasion,  the  results  may  be  monu- 
mental to  the  designer. 

The  distinction  between  a  bridge  and  a  culvert  is  not, 
in  the  writer's  experience,  clearly  defined.  A  bridge  is 
commonly  associated  with  a  crossing  over  a  living  stream, 
while  a  culvert  suggests  an  artificial  channel  or  drain 
through  or  under  an  embankment,  length  of  span  and  de- 
sign being  distinctive  features.  The  number  of  bridges 
of  50  ft.  and  upwards  is  usually  very  limited,  as  compared 
with  culverts  or  bridges  of  10  ft.  or  less,  which  are  in- 
numerable. In  ordinarily  rolling  country  every  mile  may 
have  from  one  to  a  dozen  or  more  culverts.  Bridges  are 
over  the  few  larger  streams  only,  into  which  the  many 
small  water  courses  converge.  While  each  bridge  of  50  ft. 
span  may  cost  as  much  as  one  or  two  dozen  culverts,  yet 
the  larger  number  of  culverts  to  be  maintained,  makes 
them,  in  the  aggregate,  an  important  item  of  expenditure 
and  often  much  more  than  a  municipality's  total  outlay 
for  larger  structures.  Culverts  or  short  bridges  are, 
thereiore,  from  the  standpoint  of  cost,  as  deserving  of 
careful  attention  as  are  the  longer  structures. 

An  elemental  form  of  bridge  consists  of  two  wooden 
beams  laid  across  a  stream,  and  supporting  a  plank  fioor. 
To  obtain  greater  strength  than  simple  beams  will  give, 
it  is  necessary  to  replace  them  with  trusses  or  an  arch. 
The  simplest  form  of  truss  is  a  single  triangle,  the  sides 
of  which  are  stiff,  straight  members  fastened  at  each 
angle,  the  inherent  property  of  such  a  shape  being  that, 
unlike  a  figure  of  four  or  more  sides,  it  is'  of  rigid  and 
unalterable  form.  A  bridge  truss,  as  ordinarily  under- 
stood, is  a  framed  structure,  made  up  of  a  series  of  tri- 
angles so  connected  as  to  act  as  a  single  body.  An  arch, 
instead  of  a  single  horizontal  beam  across  a  stream,  may 
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be  compared  to  a  series  of  inclined  beams  so  arranged 
under  loading  as  to  convert  the  bending  stresses  into  com- 
pressive stresses. 

General  Types   of  Bridges 

Tbe  general  types  of  steel  bridges  preferred  under  the 
standard  specifications  of  Ontario  are: 

(1)  Rolled  beams  for  spans  up  to  86  ft. 

(2)  Riveted  low  trusses  or  girders  for  spans  of  36  to 
90  ft. 

(3)  Riveted  high  trusses  for  spans  of  90  to  260  ft. 

(4)  Pin-connected  or  riveted  trusses  with  inclined 
chords  for  spans  of  200  to  300  ft. 

Deck  spans  are  preferred  wherever  suitable,  and  War- 
ren and  Pratt  trusses  are  favorably  considered  for  spans 
of  36  to  200  ft.,  and  Petit  trusses  for  bridges  over  200  ft. 
in  length. 

The  foregoing  limiting  lengths  and  types  are  not  abso- 
lute, but  may  be  varied.  The  design  is  in  all  cases  to  be 
such  that  the  stresses  in  essential  members  and  their  con- 
nections can  be  fully  determined.  Solid  concrete  abut- 
ments, wing  walls  and  piers  have  practically  superseded 
stone,  timber  or  other  substructure  for  ordinary  steel 
highway  bridges. 

Concrete  superstructures  may  be  classified  as  follows: 

(a)  A  simple  concrete  slab  with  or  without  steel  re- 
inforcement, on  solid  concrete  walls.  This  style  of  struc- 
ture is  very  useful  for  spans  up  to  18  ft.,  and  may  have  a 
suitable  hand  rail  of  concrete,  steel  lattice  or  gas  pipe. 

(b)  A  flat  concrete  top  or  floor,  carried  on  concrete 
beams  below;  the  latter,  as  well  as  the  floor,  being  rein- 
forced with  steel.  This  type  of  bridge  has  been  commonly 
used  for  spans  up  to  40  and  60  ft. 

(c)  Heavy  concrete  beams  on  each  side  (resembling, 
strong  hand  rails)  with  a  floor  system  of  reinforced  cross 
beams  and  concrete  covering.  This  type  of  bridge  is  suit- 
able for  spans  of  40  and  60  ft.  and  is  better  adapted  to 
a  higher  headroom  than  is  class  (b). 

(d)  A  concrete  arch  with  or  without  steel  reinforce- 
ment for  spans  of  any  length,  but  commonly  up  to  100  or 
126  ft.  Spandrels  may  be  open  or  closed.  This  type  of 
bridge  is  one  of  the  most  beautiful  that  can  be  erected 
for  long  or  short  spans.     It  is  economical  of  material,  but 
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requires  a  stroDg  and  unyielding  foundation,  as  settlement 
of  the  abutments  is  likely  to  cause  failure  of  the  bridge, 
(e)  Structures  other  than  arches  for  longer  spans  than 
those  indicated  in  classes  (a),  (b)  and  (c)  may  be  car- 
ried on  viaduct  posts  or  bents. 

Architectural  Treatment  of  Concrete 

The  present  is  notably  a  bridge  building  period  on  this 
continent.  Vast  numbers  of  wooden  structures  are  fall- 
ing to  decay,  and  are  being  replaced  with  concrete,  stone 
and  steel — materials  which  wUl  last  for  decades,  some  for 
centuries.  It  should  be  a  matter  of  concern,  that  these 
permanent  bridges  possess  architectural  merit,  such  as 
will,  in  their  appearance,  give  pleasure  to  the  present 
users,  and  which  will  impress,  as  we  would  wish,  the 
generations  to  follow. 

Good  architecture  has  always  been  a  matter  of  pride  to 
advanced  and  progressive  nations.  To  this  class  of  con- 
struction bridges  belong.  With  splendid  cathedrals,  public 
buildings  and  palatial  homes,  they  have  in  all  ages  excited 
interest  and  admiration.  Many  bridges,  for  their  im- 
portance, strength  and  architectural  beauty,  have  been, 
and  are,  world  famous.  A  bridge  is  a  prominent  part  of 
the  highway,  subject  to  special  observation  from  the  pub- 
lic. Bridges  may  in  design  and  construction  harmonize 
with  a  fine  landscape,  or  may  produce  discord  in  a  scene 
of  beauty. 

Little  consideration  has  been  given  to  the  artistic  side 
of  bridge  construction  by  municipal  authorities  having 
charge  of  the  erection  of  bridges.  It  is  taken  for  granted 
that  questions  of  cost,  economy,  and  utility  are  of  too 
pressing  a  character  in  this  comparatively  new  country 
to  permit  any  thought  of  the  ornamental.  We  are  learn- 
ing, however,  that  scenery  and  a  good  appearance  in  any 
field,  are  an  asset  of  value.  It  is  fortunate  that  good 
design  and  good  construction  possess  in  themselves,  the 
chief  elements  of  beauty,  so  that  the  results  have  been 
more  harmonious  than  efforts  to  that  end  would  them- 
selves produce.  Nothing  will  accord  with  the  ordinary 
landscape  more  perfectly  than  a  well  built  arch  of  stone 
masonry,  however  simple  in  design.  Arches  of  concrete 
on  the  highway  are  very  much  of  the  same  class.  A  well 
built  bridge,   composed   of  stone  or   concrete   abutments 
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with  steel  superstructure,  may  also  accord  with  a  land- 
scape without  especial  consideration  having  been  given 
to  ornamentation.  Much  could  be  gained  if  more  atten- 
tion were  paid  to  the  appearance  of  these  structures,  but 
it  is  very  easy  to  run  to  the  opposite  extreme  with  tawdry 
results.  It  is  a  short  step  from  ornamental  construction 
to  constructed  ornamentation — the  latter  a  very  unsatis- 
factory substitute  for  severe  simplicity. 

Concrete  is  a  material  which  lends  itself  to  easy  manipu- 
lation, and  much  can  be  done  by  molding  it  into  graceful 
outlines.  In  doing  this  there  should  be  no  attempt  at 
imitating  other  materials.  The  imitation  of  rock-faced 
stone  so  often  seen  in  concrete  blocks  is  extremely  crude. 
Fussy  ornamentation  should  be  avoided.  Concrete  lends 
Itself  to  distinctive  and  original  treatment  in  the  direction 
of  panelings,  moldings,  and  graceful  outlines  based  on 
proper  methods  of  construction. 

Bridge  engineers  can  profitably  study  architectural  de- 
sign, particularly  as  instanced  by  the  finer  stone  and  con- 
crete bridges  of  Europe.  Architectural  details  and  pro- 
portion are  too  frequently  overlooked.  The  proportioning 
of  hand  rail  to  the  size  of  bridge  should  be  carefully 
considered.  Coping  courses  of  arches  should  be  suffi- 
ciently prominent,  and  should  be  slightly  arched,  otherwise 
they  will  appear  concave.  Wing  walls  should,  if  possible, 
be  curved  to  give  a  greater  appearance  of  strength.  The 
spacing  and  placing  of  spindles,  and  their  design,  will  add 
or  detract  from  the  merits  of  the  bridge.  Wing  walls 
and  posts  should  widen  at  the  entrances  to  the  bridge,  as 
posts  or  railings  standing  squarely  on  the  roadway  are 
not  ornamental. 

Hand  rails  of  short  concrete  bridges  are  important. 
The  public  driving  on  the  road  sees  little  of  the  bridge 
except  the  rail,  and  if  it  is  strong  and  of  good  appear- 
ance, feels  assured  of  the  safety  and  good  quality  of  the 
entire  structure.  It  is  desirable  in  such  short  span  bridges 
to  extend  and  slightly  curve  the  wing  wall,  carrying  them 
to  the  top  of  the  roadway  and  putting  a  hand  rail  along 
the  full  length.  For  a  small  additional  expenditure  an 
impressive  structure  can  be  had,  where  the  results  would 
otherwise  be  commonplace  if  not  ugly. 

The  failure  of  concrete  hand  rails  has  often  occurred 
through  neglect  of     temperature     stresses.      Open     rails 
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should  be  broken  into  lengths  of  8  or  10  ft.,  given  expan- 
sion joints,  and  the  ends  of  each  span  supported  on  a 
solid  post.  Between  the  posts,  spindles  of  various  types 
may  be  used.  The  writer  has  seen  a  bridge  of  over  100 
ft.  length  in  T^hich  much  attention  was  given  to  appear- 
ance, but  the  hand  rails  were  not  given  expansion  joints, 
and  every  concrete  spindle  in  the  bridge  had  been  sheared. 
Concrete  railings  can  be  very  cheaply  made,  if  designed 
with  ease  of  workmanship  in  view,  and  are  vastly  superior 
to  the  weak  and  rusting  gas  pipe  rails  whicli  disfigure  so 
many  concrete  bridges. 

A  common  fault  in  short  span  country  bridges  and  cul- 
verts is  that  they  are  too  short,  with  insufficient  width 
of  roadway.  As  a  rule  it  will  be  found  as  cheap  to  carry 
tile  entirely  across  the  road,  using  lower  head  walls  and 
widening  the  fill,  as  to  use  a  shorter  length  of  tile 
with  necessarily  higher  and  longer  head  walls  to  retain 
the  earth  fill.  The  clear  width  of  roadway  for  short  span 
bridges  on  country  roads  should  ordinarily  be  at  least  20 
ft.,  as  narrower  roadways  have  an  element  of  danger,  and, 
in  appearance,  are  an  obstruction  rather  than  a  continu- 
ation of  the  roadway. 

Surface  treatment  of  concrete  is  important.  The  sur- 
face should  be  a  part  of  the  concrete  itself.  A  mere 
plastering  of  a  defective  surface  will  not  permanently 
remedy  the  defect.  In  securing  a  good  finish,  the  form 
work  should  be  dressed  and  closely  fitted.  The  concrete 
mixture  should  be  wet;  should  contain  sufficient  sand  and 
should  be  carefully  spaded  against  the  forms,  so  as  to 
avoid  air  holes  or  cavities.  A  good  finish  can  be  ob- 
tained by  using  fine  granite  in  the  surface  mixture,  this 
to  be  treated  with  acid  or  brushed  with  wire  before  the 
concrete  has  fully  set.  This  treatment  is  not  practicable 
except  for  special  work,  but  in  all  cases  a  smooth  and 
close  grained  surface  can  be  obtained  by  using  sufficient 
care.  The  practice  of  making  the  exposed  surface  of 
stronger  concrete  is  good,  and  is  readily  accomplished  by 
carrying  up  a  board  a  few  inches  inside  the  surface  to 
retain  the  core  concrete  until  it  is  partially  set,  when 
the  board  can  be  removed  and  the  surface  concrete  put 
in  place.  The  marking  or  molding  of  concrete  to  imitate 
stone  or  other  material  is  never  a  success.  Concrete  is  a 
strong  and  durable  material,  capable  of  good  treatment, 
and  should  frankly  stand  on  its  honest  merits. 

180 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 

Life  of  Bridges 

A  covered  timber  bridge  with  heavy  oak  stringers,  erect- 
ed at  Napanee,  Ontario,  in  1840,  was  replaced  by  a  steel 
structure  in  1910,  after  a  life  of  70  years.  Many  wooden 
bridges  with  covered  trusses,  have  been  in  use  for  25 
years.  The  ordinary  wooden  truss  bridge  or  culvert  as 
now  built,  rarely  lasts  more  than  10  years.  Lumber  now 
obtainable  is  inferior,  the  price  constantly  advancing,  and 
workmanship  is  less  reliable.  Repairs  are  needed  every 
year,  and  the  cost  of  these,  in  sending  men  and  material 
for  necessary  details  of  maintenance,  such  as  putting  in 
a  new  stringer,  plank  or  post,  very  soon  runs  up  a  bill 
equal  to  the  original  cost  of  the  bridge. 

On  old  turnpikes  built  in  stagecoaching  days,  the  re- 
mains of  many  very  fine  stone  arches  are  to  be  found, 
but  in  the  neglect  which  accompanied  the  era  of  steam 
railway  building,  these  old  structures,  without  pointing, 
have  in  many  cases  fallen  to  ruin.  Within  the  writer's 
experience,  wooden  bridges  and  stone  arches  are,  with 
minor  exception,  giving  place  to  steel  and  concrete,  and 
modern  bridge  building  involves  almost  wholly  a  consider- 
ation of  the  latter  materials. 

Structural  steel  as  now  used  is  practically  a  new  ma- 
terial It  is  little  more  than  ten  years  since  it  has  wholly 
superseded  wrought  iron.  No  structural  steel  highway 
bridges  have  been  erected  long  enough  to  fully  determine 
their  life.  In  any  event,  their  life  is  dependent  upon  the 
quality  of  the  bridge  and  careful  maintenance.  Light  or 
otherwise  inferior  structures,  put  up  by  incompetent 
makers,  have  failed  within  a  year,  or  have  required  stiff- 
ening and  strengthening. 

While  the  life  of  steel  bridges  has  not  been  fully  in- 
dicated by  experience,  yet  present  knowledge  would  sug- 
gest that,  for  ordinary  highway  service,  with  proper 
strength  of  construction  and  subsequent  attention,  they 
may  be  expected  to  last  for  from  40  to  50  years.  Under 
railway  traffic  the  life  is  short  as  the  strain  is  greater,  and 
the  corrosive  effect  of  coal  smoke  is  very  destructive. 
Steel  bridges  require  attention  to  maintenance  in  the 
matter  of  painting,  tightening  and  putting  in  new  rivets, 
but  this  can  be  done  periodically,  and  in  a  comprehensive 
manner,  so  that  the  cost  of  repair  is  not  made  up  of  time 
w^asted   in   going  to   and   from   the  work   with   men   and 
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material  for  trifling  defects,  as  with  timber.  By  using 
steel  stringers,  concrete  floors,  and  concrete  abutments, 
a  large  measure  of  durability  is  attained. 

The  ordinary  life  of  a  concrete  bridge  is  as  yet  not 
known.  Much  will  depend  on  the  design  and  workman- 
ship. Many  poorly  designed  structures  may  have  to  be 
replaced  after  very  limited  service;  but  granted  good  de- 
sign and  workmanship,  it  is  difficult  to  see  why  a  bridge 
of  that  material  should  not  endure  for  centuries,  nor  is 
there  reason  to  doubt  the  great  durability  of  steel  rein- 
forcement, provided  the  steel  is  properly  protected,  and 
the  designer  has  not  placed  too  great  reliance  upon  it  in 
caring  for  tensile  stress. 

TrafRc  and  Loading 

The  traffic  which  bridges  are  required  to  carry  has  been 
greatly  increased  in  recent  years,  and  still  heavier  loading 
may  be  anticipated.  Traction  engines  of  6  or  8  tons  with 
threshing  outfits  are  the  greatest  concentrated  load  which 
many  bridges  now  carry,  but  with  the  improvement  of 
roads,  and  concurrent  growth  of  motor  traction,  rural 
highways,  especially  those  carrying  interurban  traffic,  must 
be  designed  for  heavier  loads.  A  motor  truck  itself 
weighing  6  tons,  is  capable  of  carrying  an  equal  load  or 
12  tons  in  all,  two-thirds  of  which  is  concentrated  on  the 
rear  axles.  Each  wheel  thus  carries  4  tons,  a  load  which 
floor  systems  should  be  designed  to  support.  In  England 
interurban  traffic  shows  instances  of  steam  trucks  with 
loads  aggregating  40  tons  in  weight. 

Shop  Inspection  of  Steel 

Shop  inspection  is  important  for  all  steel  bridges.  The 
engineer  employed  by  a  municipality  could  rarely  do  this 
personally  but  can  employ  an  inspection  company.  In- 
spection companies  make  a  specialty  of  this  work  and  the 
charge  is  usually  small,  about  60  cts.  per  ton  of  steel. 

When  steel  reaches  a  bridge  company's  works  from  the 
rolling  mills,  it  is  usually  piled  in  an  open  stock  yard 
where,  for  the  period  of  storage,  it  is  exposed  to  the 
weather.  When  required  for  a  bridge  it  is  taken  into  the 
shop,  and  the  first  operation  should  be  to  run  the  plates 
and  flats  through  horizontal  rollers  to  straighten  them. 
Wooden  or  cardboard  templets,  previously  prepared  in  the 
templet  department,  are  then  laid  on  the  steel,  and  rivet 
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holes  and  other  dimensions  are  marked  off,  after  which 
the  steel  is  taken  to  the  shear-coping  machine  or  punches. 
The  steel  should  be  again  straightened  if  necessary  to 
remoTe  distortion  created  in  punching  or  shearing,  and 
contact  surfaces  given  a  coat  of  paint.  Angles  and  plates 
are  then  assembled  to  form  the  yarlous  members,  placed 
on  the  riveting  horses  or  skids,  and  riveted  together.  The 
members,  as  completed,  are  given  to  the  painters,  to  re- 
ceive a  shop  coat  of  paint.  When  it  is  specified  that  field 
connections  are  to  be  shop  assembled  and  reamed,  the 
truss  is  laid  out  fiat,  each  member  in  proper  position,  the 
required  camber  is  produced  by  opening  or  closing  splice 
Joints  of  the  bottom  chord,  and  the  field  connections  are 
then  reamed  out.  The  several  members  are  then  matched- 
marked  for  field  erection,  and  are  ready  for  shipment. 

Throughout  this  process  are  many  points  for  which  care- 
ful shop  inspection  should  be  provided.  Some  bridge  com- 
panies paint  their  stock  as  soon  as  received  from  the  roll- 
ing mills,  while  others  do  not.  Material  which  has  been 
in  stock  for  a  considerabe  period  and,  unprotected,  has 
become  pitted  and  corroded,  should  be  rejected.  It  should 
be  seen  that  material  is  properly  straightened  when  taken 
from  the  stock  yard  for  fabrication,  a  rolling  operation 
which  is  omitted  in  some  bridge  shops.  Templets  should 
be  checked  over  to  see  that  they  are  correct  and  according 
to  the  plans.  They  should  be  made  to  lie  flat  on  the  steel, 
and  without  distortion,  when  the  steel  is  being  marked  for 
punching  and  cutting.  In  punching  rivet  holes,  special 
supervision  should  be  given  to  the  punches  and  dies,  to  see 
that  they  are  such  as  will  produce  a  sharply  punched  hole, 
with  almost  parallel  sides,  and  within  the  specified  clear- 
ance. For  work  of  the  best  class,  rivet  holes  should  be 
punched  smaller  than  necessary,  and  reamed  to  the  re- 
quired diameter.  If  this  work  is  left  until  the  members 
are  assembled,  the  reaming,  in  addition  to  removing  the 
crystallized  steel  caused  by  punching,  will  correct  slight 
inaccuracies  making  rivet  holes  coincide,  and  permitting 
a  much  higher  quality  of  riveting.  Workmen  dislike  to 
handle  steel  newly  painted,  and  are  apt  to  neglect  the 
painting  of  contact  surfaces  before  assembling.  Size  and 
shape  of  rivet  heads  are  largely  dependent  on  the  condi- 
tion of  the  dies  and  the  latter  should  be  carefully  watched; 
efficient     force     should     be     provided     in     the     case     of 
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pneumatic  riveters  to  properly  enlarge  the  shank  and  pro- 
duce a  full,  round  head.  All  rivets  should  be  tapped  to  see 
that  they  are  tight,  and  it  should  be  seen  that  they  are  in 
proper  alignment.  With  good  riveting  equipment,  the  per- 
centage of  bad  rivets  is  very  small,  but  with  hand  driven 
rivets,  it  may  be  as  great  as  15  per  cent.;  all  of  which 
should  be  removed  by  order  of  the  Inspector. 

After  riveting,  it  must  be  seen  that  a  proper  quality 
of  paint  is  used,  not  merely  a  coloring  material;  and  that 
defects  such  as  open  joints,  cracks,  mis-punched  holes  and 
rolling  mill  defects  are  not  covered  up  by  paint,  paste  and 
putty.  To  bring  top  chord  and  compression  joints  Into 
close  contact,  they  should  be  faced  exactly,  and  at  right 
angles  to  the  axes  of  the  members,  by  means  of  rotary 
planer.  All  these  are  details  which  large  bridge  shops 
are  apt  to  neglect  if  proper  shop  inspection  is  not  provided, 
or  for  which  the  smaller  shops  may  not  be  equipped. 

Field  Inspection  of  Steel  Bridges 

Field  inspection  under  the  engineer  should  commence 
with  the  transportation  of  the  material  from  the  railway 
to  the  site  of  the  bridge.  Care  should  be  taken  to  see  that 
the  steel  is  not  carelessly  handled  or  piled  so  as  to  cause 
distortion.  Long  members  should  not  be  allowed  to  project 
so  far  behind  the  wagon  as  to  become  bent,  and  material 
should  not  be  dumped  roughly  from  the  wagon;  nor  should 
the  steel  be  allowed  to  become  covered  with  mud,  as  there 
may  or  may  not  be  difficulty  In  having  It  cleaned  off  be- 
fore painting.  Any  material  damaged  In  transit  should  be 
rejected  when  such  damage  consists  of  sharp  kinks.  Slow 
bends  only  should  be  rectified  In  the  field,  and  In  no  case 
should  a  member  be  heated  for  this  purpose.  The  straight- 
ening of  a  built  member  should  not  be  permitted  after 
the  parts  have  been  riveted  together. 

Falsework  should  be  strong  and  rigid,  and  the  camber 
blocking  carefully  adjusted;  without  which  the  several 
parts  will  not  assemble  accurately  and  drifting,  with  dis- 
tortion of  rivet  holes  will  be  necessary.  Proper  alignment 
of  trusses,  close  contact  of  compression  joints,  tightening 
of  tension  members,  clearance  at  the  expansion  end  of  the 
bridge,  full  bearings  for  steel  joists  and  truss  shoe-plates 
are  Important  details  to  enforce.  The  Inspection  of  field 
riveting  Is  exceedingly  necessary.     Hand-driven  rivets  can 
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be  made  as  tight  and  as  well  formed  as  shop  rivets,  but 
this  has  usually  to  be  urgently  insisted  on  by  the  engineer. 

Bridge  Flooring 

Plank  floors  on  steel  bridges  commonly  wear  out  in 
from  two  to  four  years,  and  are  a  constant  matter  of  ex- 
pense for  repair  and  renewal.  The  tendency  for  bridges 
under  the  writer's  control,  is  to  use  concrete  flooring.  The 
latter  material,  however,  is  heavy,  adds  a  considerable 
dead  load  to  the  bridge,  and  largely  increases  the  weight 
of  steel  required  in  the  trusses.  A  problem  for  frequent 
consideration  by  the  engineer  arises  in  determining  for  a 
given  site  the  relative  economy  of  a  light  steel  .bridge  with 
wooden  floor  or  a  heavier  bridge  carrying  a  concrete  floor. 

Where  traffic  is  infrequent,  and  loads  will  not  exceed 
six  or  eight  tons;  where  future  increase  of  traffic  is  im- 
probable, the  lighter  structure  with  wooden  flooring  may 
give  the  better  service.  Where  loads  approaching  that  of 
a  10-ton  roller  will  be  carried,  or  where  motor  truck 
travel  may  be  anticipated,  wooden  flooring  Is  not  strong 
enough  for  the  concentrated  load,  and  better  results  are 
had  from  a  concrete  floor  system.  For  short  spans  the 
difference  in  expenditure  is  not  great,  but  for  spans  of 
great  length,  careful  analysis  of  cost  should  be  made. 

The  solid  concrete  floor  has  advantages,  in  addition  to 
a  more  durable  wearing  surface,  particularly  the  extent 
to  which  it  distributes  the  concentrated  load.  With  a 
plank  floor,  the  weight  of  every  vehicle  passing  over  it  is 
transmitted  to  the  individual  members  of  the  bridge,  caus- 
ing a  constant  Jarring  and  distortion  that  is  very  destruc- 
tive to  the  joints  and  connections.  With  concrete,  on  the 
other  hand,  the  weight  of  a  passing  vehicle  is  spread  over 
a  greater  area  of  the  bridge  structure,  the  floor  being  a 
monolith  and  distributing  the  concentrated  load  over  a 
much  greater  bearing  than  can  each  plank.  In  this  way 
the  injury  to  the  bridge  is  much  less  with  a  concrete  than 
with  a  plank  floor. 

So  much  is  this  the  case  that  with  a  concrete  floor  it 
is  not  necessary  to  restrict  the  speed  of  vehicles  traveling 
over  it.  With  a  plank  floor  it  is  always  expected  that 
horses  will  not  be  driven  over  the  bridge  faster  than  a 
walk,  but  with  concrete  floors,  travel  is  not  Interfered  with, 
and  horses  may  be  driven  at  any  pace. 
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PainUng  Steel  Bridges 

Rust  is  the  chief  destructive  agency  of  steel  highway 
bridges.  Railway  bridges  are  greatly  injured  by  the  vibra- 
tion caused  by  heavy  moving  loads.  Frequent  and  thor- 
ough cleaning  and  painting  are  necessary  to  the  preser- 
vation of  steel  highway  bridges.  If  they  could  be  fully 
protected  from  rust,  steel  highway  bridges  would  last  prac- 
tically forever.  It  is  found  that  painting  is  required 
about  once  in  five  years — oftener  if  the  bridge  Is  in.  a 
much  exposed  situation  by  the  lake  shore  or  seacoast. 

Before  painting  steel,  the  surface  should  be  absolutely 
free  from  rust,  scale,  moisture  and  grease.  Rust  is  re- 
mioved  by  scraping  with  steel  scrapers,  and  scale,  by  the 
use  of  stiff  wire  brushes,  or  more  effectively  by  use  of  the 
sand-blast.  Rust  left  beneath  the  paint  will  spread,  in  time 
the  paint  will  flake  off,  and  the  metal  is  then  wholly  ex- 
posed to  the  destroying  action  of  air  and  moisture.  As 
portions  of  the  metal  in  a  bridge  are  only  %  and  5-16  in. 
thick,  it  is  evident  that  rust,  acting  on  both  sides,  can 
greatly  weaken  the  structure.  Connections,  too,  require 
special  care,  to  see  that  they  are  fully  protected.  Bridge 
companies  rarely  exercise  sufficient  care,  when  erecting  a 
bridge,  to  see  that  the  scale  is  fully  removed  and  the 
bridge  properly  painted. 

The  materials  commonly  used  in  painting  bridges  are 
red  lead  or  red  oxide  mixed  with  linseed  oil.  All  are  sub- 
ject to  much  adulteration  and  care  has  to  be  exercised  to 
procure  reliable  materials.  Lampblack  added  to  red  lead, 
will  change  the  color  to  a  rich  chocolate,  and  will  not  in- 
jure the  paint.  The  standard  specifications  of  Ontario 
provide  that,  while  other  materials  subject  to  approval  and 
test  may  be  used,  the  paint  used  shall  consist  of  red  lead, 
lampblack,  and  pure  raw  linseed  oil.  The  shop  coat  shall 
contain  12  lbs.  of  red  lead,  8  ozs.  of  lampblack,  and  1  gal. 
of  linseed  oil;  the  first  field  coat  to  be  15  lbs.  of  red  lead, 
10  ozs.  of  lampblack  and  1  gal.  of  linseed  oil;  and  the 
final  coat  to  be  15  lbs.  of  red  lead,  13  ozs.  of  lampblack 
and  1  gal.  of  linseed  oil.  Each  coat  is  to  be  thoroughly 
dry  before  the  next  is  applied.  The  red  lead  and  lamp- 
black shall  first  be  mixed  dry,  the  linseed  oil  added,  and 
the  mixture  stirred  to  a  uniform  consistency,  and  main- 
tained   at   such    consistency    by    frequent   stirring    during 
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application.  Only  a  sufficient  quantity  for  immediate  use 
shall  be  mixed  at  once.  Thinning  and  drying  ingredients 
will  not  be  allowed. 

Circular  CulvCTts 

Culverts  up  to  3  ft.  in  diameter  are  now  being  commonly 
made  of  concrete  tile.  When  properly  made  and  laid,  they 
are  very  durable  and,  where  suitable  material  is  avail- 
able, of  low  cost.  Where  material  for  concrete  is  not  con- 
venient, corrugated  iron  culverts  are  very  often  well 
adapted  to  certain  situations. 

It  is  especially  necessary  that  concrete  pipes  be  strongly 
made,  with  the  materials  well  mixed,  the  cement  of  a  good 
quality,  the  thickness  of  concrete  ample  and  proportioned 
to  the  diameter,  a  sufficient  covering  of  earth  when  laid, 
and  the  size  of  tile  large  enough  for  the  flow  of  water. 

These  culverts  should  not  be  made  too  short,  especially 
at  road  Intersections.  It  does  not  cost  very  much  more 
to  make  the  length  ample  for  the  safety  of  the  public,  pre- 
ferably the  full  width  of  the  road  allowance. 

If  good  results  are  to  be  obtained  from  the  use  of  con- 
crete tile  culverts,  the  tile  must  be  put  in  place  with  rea- 
sonable care.  It  is,  in  the  first  place,  becessary  that  they 
be  laid  with  a  good  fall  on  a  regular  grade  to  a  free  out- 
let, in  such  a  way  that  water  will  not  stand  in  them.  The 
tile  should  be  laid  with  the  spigot  end  down  grade,  and 
the  joints  made  tight  with  cement  mortar.  If  the  Joints 
are  open,  water  is  likely  to  work  along  the  outside  of  the 
culvert,  and  finally  make  a  considerable  channel,  which 
will  allow  the  culvert  to  get  out  of  line  and  finally  result 
in  a  "cave-in."  To  prevent  the  water  finding  its  way 
along  the  outside  of  the  pipe,  the  ends  should  be  protected 
with  concrete  or  stone  head  walls. 

A  concave  bed  should  be  excavated  for  the  pipe  to  rest 
in,  thus  securing  an  even  bearing,  without  which  a  heavy 
load  passing  over  before  the  culvert  has  properly  settled 
into  place  may  burst  the  tile.  Tile  cannot  be  used  for  very 
shallow  culverts,  but  must  have  a  sufficient  depth  of  earth 
covering  to  protect  them  from  the  direct  pressure  of  heavy 
loads.  At  least  1  ft.  of  earth  over  the  top  is  advisable  in 
every  case,  but  for  culverts  of  2  ft.  in  diameter  or  over, 
this  should  be  increased  to  18  Ins. 

The  earth  should  be  well  packed  and  rammed  around 
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the  tile  to  secure  a  firm  bearing,  and  light  soils  should 
not  be  used  immediately  over  or  around  the  culv6rt.  A 
heavy  clay,  a  firm  gravel,  or  a  compact  sand  will  answer, 
but  vegetable  mould,  fine  sand  and  light  loams  are  subject 
to  washouts. 

At  the  outlet,  the  culvert  should  be  set  nearly  flush 
with  the  surface  of  the  ground.  If  set  higher  than  the 
surface,  the  fall  of  water  will  wash  out  a  depression,  and 
in  time  will  undermine  the  end  of  the  culvert.  A  too 
rapid  grade  will  have  the  same  effect,  and  it  is  well  to 
cobble  pave  an  outlet  where  this  undermining  action  is 
likely  to  occur.  The  diameter  should  be  sufficient  to  carry 
the  maximum  flow  likely  to  occur  in  a  term  of  years,  other- 
wise a  washout  will  sooner  or  later  result. 

Concrete   Construction 

Concrete  construction  (while  progress  may  be  made  in 
the  future)  has  passed  into  stages  of  standard  methods, 
and  is  no  longer  experimental  in  so  far  as  assured  results 
are  concerned.  Past  discussion  has  centered  around  the 
relative  values  of  broken  stone  and  gravel;  wet  and  dry 
mixtures;  methods  of  mixing,  types  of  reinforcement  and 
other  details  whidh  belong  to  general  practice  and  need 
not  be  considered  in  this  paper. 

Whatever  specification  Is  determined  upon,  however,  it 
should  be  carried  out  with  intelligence  and  in  good  faith. 
To  this  end,  capable  inspectors  are  necessary.  Carefully 
drawn  plans  and  specifications  are  of  little  value  if  their 
interpretation  Is  left  to  men  who  have  no  proper  knowl- 
edge of  the  properties  of  Portland  cement  and  its  use. 
Inspectors  should  be  selected  by  the  engineer,  and  should 
be  carefully  instructed  before  being  placed  on  the  work. 
Inspectors  appointed  by  boards  of  works  because  of  their 
political  or  other  allegiance  can  rarely  be  expected  to  de- 
velop the  skill,  interest  and  enthusiasm  that  properly  be- 
long to  the  position,  and  which  are  essential  to  best  re- 
sults. The  writer  has  in  the  past  found  young  engineering 
students  of  the  second  or  third  year  to  be  in  many  re- 
spects well  qualified,  while  the  experience  and  training  Is 
of  much  value  to  them  and  ultimately  to  the  public. 

Better  results  could  in  many  cases  be  had,  were  en- 
gineers to  give  more  attention  to  form  work.  Too  fre- 
*  quently  this  is  left  to  the  rule  of  thumb  methods  of  the 
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foreman  or  contractor;  whereas  it  is  of  vital  Importance 
that  forms  of  adequate  strength  and  of  exact  dimensions 
be  provided  if  the  strength  and  beauty  of  the  structure 
are  not  to  be  jeopardized.  Economy  and  perfect  results 
will  be  greatly  facilitated  by  detailed  drawings  for  well 
designed  centers  and  forms. 

Provision  for  Cost 

The  repair  and  renewal  of  small  bridges  and  culverts, 
during  the  timber  or  plank  period  of  construction,  has  in 
purely  agricultural  districts,  been  a  serious  drain  on 
municipal  resources,  but  the  policy  now  being  adopted  cf 
replacing  these  with  concrete  or  other  permanent  material 
is  one  which,  in  the  near  future,  promises  to  relieve  tax- 
payers of  this  annual  expenditure,  and  permit  the  outlay 
to  be  directed  to  more  necessary  road  building. 

Some  municipalities,  with  commendable  desire  to  avoid 
public  debt,  are  burdening  themselves  and  delaying  prog- 
ress, in  order  that  all  bridges  and  culverts  may  be  built 
by  annual  levy.  Where  permanent  material  id  used,  con- 
struction carried  on  under  proper  supervision,  and  repairs 
provided  for,  there  is  every  justification  for  borrowing 
money  to  build  bridges  of  steel  or  concrete,  extending 
payment  over  a  term  of  20  or  30  years.  In  this  way  those 
who  benefit  hereafter  will  contribute  to  the  cost,  and  those 
who  use  them  today  are  not  unduly  burdened. 

This  does  not  apply  (it  must  be  emphasized)  to  flimsy 
steel  trusses,  weak  concrete  structures,  wooden  floors  and 
substructures  of  steel  legs,  steel  tubes  and  wooden  back- 
ing; but  only  to  those  in  which  the  greatest  degree  of  per- 
manence and  strength  is  provided  with  a  view  to  future 
traffic  demands.  The  future  should  not  be  burdened  with 
charges  for  which  they  derive  no  service. 

Road  building  has,  in  the  past,  suffered  much  by  this 
annual  demand  for  culverts  and  bridges.  A  decayed 
bridge,  or  broken  culvert  must  of  necessity  be  replaced 
or  repaired,  while  the  road,  if  at  all  safe  or  passable  for 
a  part  of  the  year,  can  wait.  It  should  not  be  forgotten 
that,  while  bridges  are  necessary,  they  are  only  a  short 
part  of  the  highway;  are  only  built  because  of  the  high- 
way, and  are  an  unfortunate  necessity.  Users  of  the  road 
may  pass  over  a  bridge  or  culvert  in  ten  seconds,  while 
it  may  take  ten  minutes  or  longer  to  drive  over  a  mile 
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of  road.  The  writer  has  found  many  localities  in  which 
excellent  bridges  are  being  built,  but  in  which  the  roads 
proper  are  in  a  neglected  state.  Good  bridges  should  be 
accompanied  by  good  roads,  and  every  councilor  may  feel 
assured  that  the  community  which  will  sanction  expendi- 
ture for  permanent  bridges,  will,  with  equal  good  will, 
sanction  the  cost  of  good  roads  when  shown  a  model  of 
what  well  directed  expenditure  will  do  in  that  regard. 

The  Purchase  of  Bridges 

The  purchase  of  a  steel  bridge  may  be  made  through 
an  engineer  or  engineering  department;  or  as  is  commonly 
the  case,  a  municipal  council  or  bridge  commission  carries 
on  negotiations  without  the  services  of  a  qualified  engineer. 

In  the  latter  case,  a  common  practice  is  for  the  council 
or  commission  to  determine  the  span  of  the  bridge,  and 
advertise  for  tenders,  stating,  perhaps,  that  the  bridge  is 
to  comply  with  certain  general  specifications,  or  is  to  be 
strong  enough  to  carry  a  stated  load.  Representatives  of 
the  bridge  companies  interview  the  members  of  the  coun- 
cil or  the  commissioner,  tenders  with  or  without  strain 
sheets  are  received,  at  the  appointed  time  are  opened,  and 
the  contract  is  awarded  often  on  the  basis  of  lowest  tender 
alone.  Under  such  practice  the  writer  has  known  a  dif- 
ference of  $6  in  the  tender  to  cause  a  council  to  authorize 
a  contract  for  a  bridge  of  $600  less  value,  with  no  guaran- 
tee that  the  bridge  would  be  built  even  as  the  tender 
specified.  The  services  of  a  competent  engineer,  costing 
from  5  to  7  per  cent,  of  the  price  of  the  bridge,  wou-ld 
have  doubled  the  life  of  the  structure  and  given  a  much 
greater  assurance  of  safety  to  the  public. 

Councilors  cannot  be  expected  to  Judge  as  to  the  quali- 
ties of  a  steel  bridge,  as  they  can  of  timber,  with  which 
they  are  all  familiar.  For  steel  and  concrete  bridges  they 
are  fully  Justified  in  obtaining  proper  engineering  advice — 
or  rather,  a  council  is  not  Justified  in  doing  otherwise. 
Steel  bridge  design  requires  a  mathematical  training  such 
as  only  engineers  possess. 

An  engineer's  services  in  the  erection  of  steel  bridges 
will  usually  consist  of: 

(1)  The  examination  and  measurement  of  the  site  of 
the  bridge,  changing  the  location  if  advisable,  determining 
the  number  of  spans,  material  and  type  of  bridge. 
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(2)  Preparation  of  plans  and  Bpecifications  and  taking 
tenders  on  a  uniform  basis  for  abutments  and  piers. 

(3)  The  preparation  of  specifications  for  the  steel  su- 
perstructure, with  such  plans  as  may  be  required. 

(4)  Preparation  of  notice  or  advertisement  calling  for 
tenders  for  steel  superstructure,  so  arranged  that  all  com- 
panies will  tender  on  a  uniform  basis. 

(5)  Scrutiny  of  the  plans  and  tenders  submitted  by  the 
bridge  companies,  and  advising  council  as  to  the  most 
satisfactory. 

(6)  Such  inspection  of  the  bridge  during  construction 
as  its  size  and  importance  may  render  advisable,  and 
arrangement  for  shop  inspection. 

(7)  The  inspection  and  final  acceptance  of  the  bridge 
upon  completion. 

Forms  of  tender  and  specifications  should  always  be 
carefully  drawn  so  that  every  contractor  or  company  will 
tender  on  a  uniform  basis;  and  parties  tendering  should 
know  that  construction  will  be  under  an  engineer  who  will 
see  that  inspection  throughout  will  be  careful  and  com- 
plete, and  that  all  details  of  the  agreement  are  complied 
with.  The  engineer  may  prepare  detailed  drawings  of  the 
steel,  or  may  accept  those  submitted  by  a  bridge  company. 
Either  practice  is  satisfactory  if  the  specifications  respect- 
ing design  are  well  arranged  and  the  engineer  checks 
the  plans  thoroughly  to  see  that  the  specifications  are  com- 
plied with  by  the  plans  of  the  successful  bidder.  To  meet 
this  condition,  the  Provincial  Highway  Department  of  On- 
tario has  prepared  general  specifications  for  highway 
bridges  which  fix  standards  for  the  province. 

The  writer  has  no  wish  to  speak  slightingly  or  unfairly 
of  the  well  Intended  efforts  of  many  councilors  to  be  eco- 
nomical and  keep  down  municipal  expenditure.  They  have 
been  in  the  habit  of  themselves  designing  and  building 
wooden  bridges,  and  both  they  and  the  public  have  to 
discover  for  themselves  that,  in  handling  steel  and  con- 
crete, they  are  entering  a  new  field  requiring  specialized 
training  and  experience,  and  that  a  wider  economy  dic- 
tates the  employment  of  engineers  for  this  work.  They 
may  have  at  some  time  employed  a  local  or  other  engineer 
with  discouraging  results.  Engineers  in  many  localities 
have,  in  the  past,  found  so  little  demand  for  theii.-  services 
in  this  regard  that  they  may  not,  in  all  cases,  have  kept 
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prepared  for  this  branch  of  professional  work.  Even  en- 
gineers require  experience;  but  given  experience,  they  are 
able  to  apply  it  to  better  advantage  than  is  the  layman. 
When  municipal  councils  and  the  general  public  learn,  as 
they  are  steadily  doing,  the  advantages  of  specialized  ser- 
vices in  bridge  construction,  the  engineering  profession  as 
represented  by  local  practitioners  will  respond  to  the  op- 
portunity. 

State  Influence 

At  the  inception  of  the  work  of  the  Highways  Depart- 
ment of  Ontario,  it  became  evident  that  municipal  coun- 
cils and  the  public  needed  education  in  relation  to  bridge 
building.  Bridges  and  culverts  to  that  time  had  been  very 
commonly  built  of  timber,  iron  and  stone,  but  steel  trusses, 
concrete  abutments  and  concrete  arches  were  coming  into 
use.  Plank  culverts  had  been  bui^lt  without  plans  under 
the  direction  of  pathmasters,  and  wooden  bridges  were 
being  erected  by  local  carpenters  and  builders.  A  preju- 
dice existed  against  the  employment  of  an  engineer  in  any 
capacity,  and  the  public  and  municipal  councilors  were 
slow  to  recognize  that  steel  and  concrete  were  materials 
demanding  technical  training  as  well  as  practical  expe- 
rience. 

To  meet  this  situation  the  Highways  Office  prepared 
plans  and  specifications  upon  request,  free  of  charge,  in 
so  far  as  the  staft  limitations  would  permit.  This  assist- 
ance encouraged  many  councils  to  commence  a  permanent 
type  of  construction  .where  timber  would  otherwise  have 
been  used;  and  the  public  was  given  practical  models  of 
durable  structures.  With  this  instruction,  the  Highways 
Office  was  enabled  to  impress  the  fact  that  for  the  suc- 
cessful use  of  steel  and  concrete  on  any  but  the  smallest 
scale,  the  services  of  a  trained  eng^ineer  were  necessary, 
not  only  to  prepare  plans  and  specifications,  but  to  super- 
intend the  letting  of  contracts  and  erection. 

Criticism  on  the  part  of  engineers  was  at  once  offered. 
The  giving  of  plans,  free  of  charge  by  the  Provincial 
Office,  it  was  argued,  was  trespassing  on  the  rightful  do- 
main of  private  practice.  The  Highways  Office  was  able 
to  reply  that  the  same  objection  had  previously  been  raised 
to  similar  procedure  respecting  road  and  street  construc- 
tion, but  that  the  net  result  had  been  to  largely  increase 
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the  demand  for  engineering  services  in  paving  and  road 
work,  and  that  a  similar  result  was  anticipated  in  the 
matter  of  bridge  building. 

Later  experience  has  fully  justified  this  policy,  and  in 
bridge  building  as  in  road  construction,  civil  engineers 
are  being  much  more  largely  employed,  for  councils  and 
the  public  are  learning  that  even  standard  plans  for  short 
spans  need  the  skill  of  an  engineer  to  adapt  them  to  each 
situation,  and  to  guide  their  erection  under  either  con- 
tractors or  foremen.  The  municipal  code  now  requires  that 
all  county  bridges  shall  be  designed  and  built  in  accord- 
ance with  the  general  specifications  of  the  Chief  Engineer 
of  Highways  for  the  Province,  to  whom  plans  for  important 
structures  are  also  submitted.  Without  the  eftorts  of  the 
Highways  Office  in  preparing  plans  as  an  educational  work, 
the  existing  requirements  of  the  Municipal  Act  would  have 
been  impossible.  The  ideal  condition  has  not  yet  been 
reached,  and  inferior  bridges  are  still  being  erected,  but 
the  educational  effect  of  good  design  and  supervision,  as- 
sisted by  failures  and  washouts  where  these  are  lacking, 
is  steadily  having  a  beneficial  infiuence.  Greatly  improved 
bridge  construction  has  been  effected,  the  public  is  more 
and  more  recognizing  the  necessity  for  engineering  ser- 
vices, and  the  members  of  the  engineering  profession  of 
the  province  are,  and  have  every  reason  to  be  gratified, 
as  the  demand  for  their  services  In  this  regard  has  been 
greatly  extended.  Reputable  bridge  building  companies 
are  in  sympathy  with  the  movement,  as  the  basis  of  design 
is  fixed,  and  they  are  not  compelled  to  erect  flimsy  struc- 
tures In  competition  with  other  companies  willing  to  carry 
on  that  class  of  business. 

From  experience  in  the  Province  of  Ontario  the  writer 
is  of  the  opinion  that  state  and  federal  highway  depart- 
ments can  exercise  a  most  beneficial  influence  on  highway 
bridge  construction,  to  the  manifest  advantage  of  the  rate- 
payers who  pay  for  the  work,  the  traveling  public  whose 
safety  and  convenience  are  at  stake,  bridge  companies  and 
contractors  who  desire  to  erect  creditable  structures,  and 
the  engineering  profession  whose  services  in  this  regard 
are  as  yet  but  scantily  appreciated. 

To  this  end,  an  educative  policy  should  be  followed, 
necessarily  implying  more  or  less  gratuitous  services  on 
the  part  of  highway  departments.     Compulsory  approval 
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of  plans  and  specifications  by  the  state  highway  depart- 
ment is  also  a  measure  which  may  be  exercised  with  good 
results. 


PRESIDENT  LEWIS:  I  am  glad  that  the  author  of  thte 
paper  has  shown  you  that  the  highway  culvert  and  bridge 
is  something  more  than  an  ordinary  structure.  It  should 
add  dignity  to  our  highways  and  render  them  attractive.  I 
am  glad  also  that  he  touched  upon  the  question  wiilch 
has  bothered  the  minds  of  some  of  our  engineers  during 
the  last  year  or  two  as  to  the  propriety  of  a  state  or 
federal  government  providing  designs  and  speclflcations 
for  such  structures.  The  discussion  will  be  introduced  by 
Mr.  A.  W.  Dean,  Chief  Engineer  of  the  Massachusetts  High- 
way Commission. 

A.  W.  DEAN  (Chief  Engineer,  Miassachusetts  Highway 
Commission):  Mr.  President  and  Gentlemen: — It  was  my 
pleasure  and  privilege  this  morning  to  read  this  pap^r 
which  has  been  prepared  by  Mr.  McLean;  and  knowing  that 
i  was  to  open  the  discussion  on  it,  I  naturally  had  a  mental 
tendency  to  read  the  paper  seiarching  for  something  to  ad- 
versely criticise.  But  I  will  admit  I  was  disappointed.  There 
were  a  few  points,  however,  in  the  paper,  that  I  did  not 
think  he  covered  quite  as  completely  as  he  should,  and  one 
or  two  little  points  that  I  think  should  be  repeated  in 
ord«r  to  give  a  little  more  weight  to  them. 

The  first  thing  I  noticed  was  in  his  statement  that  con- 
crete was  almost  wholly  taking  the  place  of  stone  and 
wood  in  the  abutments  and  pierrf  of  modern  bridges.  That 
may  be  true  of  bridges  in  certain  climates  and  in  per- 
haps a  large  portion  of  the  country.  It  cannot  be  true, 
however,  of  bridges  over  salt  water,  subject  to  the  rise 
and  fall  of  the  tides.  We  have  found  in  Massachusetts — 
and  I  think  it  has  been  found  everywhere  where  they  have 
sufllcient  cold  weather  to  freeze  salt  water — that  between 
the  high  water  mark  and  the  low  water  mark  the  concrete 
does  not  stand.  Whether  it  is  due  to  freezing  or  what  is 
the  exact  cause  of  this  deterioration  of  concrete  between 
high  and  low  water  marks  I  have  never  heard  positively 
stated.  It  is  true,  however,  that  there  is  nothing  that  will 
stand  like  stone  on  the  portions  of  the  abutments  and  piers 
between  the  high  water  and  low  water  marks. 

Another  point  that  I  noticed  in  his  paper  was  that  he 
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speaks  of  substituting  concrete  slabs  for  wooden  floors  on 
bridges.  There  Is  no  question  but  that  it  is  economical 
on  new  bridges  that  are  designed  for  concrete  floors.  But 
I  have  seen  in  my  experience  two  or  three  cases  where  a 
superintendent  of  streets  had  heard  about  putting  concrete 
slabs  on  steel  beams,  thereby  making  an  absolutely  per- 
manent floor  as  he  understood  it,  and  tried  the  experi- 
ment on  the  next  bridge  that  required  planking.  Of 
course,  the  result  was  he  increased  the  load  ol  his  bridge 
by  about  100  lbs.  per  sq.  ft.,  and  the  bridge  was  strong 
enough  to  hold  up  the  slabs  but  was  overloaded  when  a 
team  passed  oyer.  In  several  instances  where  we  have 
had  steel  bridges  with  wooden  floors  we  have  prolonged 
the  life  of  the  floors  of  these  bridges  by  almost  100  per 
cent,  by  treating  the  floor  of  the  bridge  just  exactly  as 
we  treat  the  surface  of  our  macadam  roads  in  a  great 
many  cases,  that  is,  spreading  on  perhaps  %  gal.  per  sq. 
yd.  of  tar  of  not  too  great  viscosity  and  covering  that  with 
grit.  This  liot  only  protects  the  floors  from  the  wear  of 
horsei'  shoes,  but  also  preserves  the  floor,  the  oil  in  the 
tar  preserving  th^  floor  boards  to  quite  an  extent. 

Another  thing  which  I  would  like  to  commend  is  that 
in  the  construction  of  concrete  bridges  we  do  not  try  to 
imitate  a  stone  structure  with  this  material.  A  concrete 
bridge  can  be  made  just  as  beautiful  as  any  stone  bridge, 
by  proper  manipulation,  and  it  costs  very  little  more  to 
make  an  architecturally  beautiful  bridge  with  concrete 
than  it  does  to  make  an  .ordinary  bridge  with  every  face 
smooth.  But  if  attempt  is  made  to  imitate  a  coursed 
granite  bridge  with  concrete,  it  certainly  is  very  offensive 
to  anyone  who  has  an  eye  for  beauty.  It  is  like  purchas- 
ing stained  pine  and  pretending  that  you  have  real  mahog- 
any. Concrete  is  just  as  good  looking  as  granite,  if,  as  I 
say,  it  is  properly  handed. 

One  point  that  I  have  noticed  very  frequently,  and  which 
Mr.  McLean  spoke  of,  is  the  tendency  to  construct  short 
culverts,  making  the  roadway  perhaps  16  ft.  wide  over 
the  culverts,  all  other  parts  of  the  roadway  being  from  21 
to  26  ft.  wide,  it  being  possible  that  the  person  putting  in 
the  short  culvert  is  trying  to  save  a  little  expense.  Now, 
a  2-ft.  culvert  made  out  of  cast  iron  pipe  can  be  built  21  ft. 
long  under  ordinary  circumstances  just  as  cheaply  as  it  can 
be  built  16  ft.  long.     It  takes  for  an  ordinary  culvert  head 
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about  2  cu.  yds.  of  concrete.  Suppose  the  concrete  costs 
you  1 8  per  yd.,  which  is  pretty  low  for  small  jobs  of  that 
kind,  the  culvert's  ends  cost  you  $16.  If  you  attempt  to 
shorten  up  your  culvert  you  have  got  to  build  each  culvert 
head  just  about  twice  as  big  in  order  to  take  care  of  the 
slopes.  There  is  $16  additional  cost  of  culvert  head,  which 
can  be  used  in  the  construction  of  a  wider  culvert,  ttnd 
you  have  then  a  good  roadway  without  having  your  culvert 
noticeable  and  at  no  greater  expense  than  when  you  at- 
tempted to  be  falsely  economical.  I  thank  you  gentlemen 
for  your  kind  attention.      (Applause.) 

PRESIDENT  LEWIS:  Gentlemen,  this  subject  is  open 
for  discussion  from  the  floor. 

L.  R.  GRABILL  (Superintendent  of  County  Roads,  Dis- 
trict of  Columbia) :  I  just  want  to  ask  the  speaker  one 
question.  I  want  to  know  a  little  more  about  the  details 
of  covering  an  old  plank  floor  with  a  bituminous  coating. 
It  has  been  by  experience,  very  often,  with  an  improved 
roadway,  that  the  worst  place  in  the  roadway  was  the 
wooden  floor  of  a  bridge.  The  wooden  floor  will  not 
last  under  traffic  near  a  city  over  tw6  or  three  years. 
New  floors  are  quite  expensive,  and  the  bridge  department 
Won't  let  lis  add  other  things  that  increase  the  weight 
on  the  structure.  Now,  I  have  had  a  talk  with  our  bridge 
engineer  as  to  some  schemes  for  smoothing  up  the  floor- 
ing on  some  of  our  old  wooden  bridges  without  necessarily 
laying  a  new  floor.  The  flooring  is  strong  enough,  but  it  is 
rough,  and  when  you  get  on  it  with  an  automobile  you 
might  as  well  be  riding  up  a  ladder.  If  there  is  any 
scheme  by  which  that  flooring  can  be  smoothed  up,  it 
will  take  out  some  of  the  worst  places  in  some  of  my  roads, 
and  I  would  like  to  ask  for  some  detail  as  to  that  cover- 
ing: (1)  whether  there  is  any  difficulty  arising  from  the 
bitumen  softening  up  and  going  through  the  cracks  of 
the  floor;  (2)  whether  it  becomes  rough;  (3)  whether  it 
becomes  hard.  If  you  can  overcome  those,  I  think  an- 
other question  would  be  as  to  whether  It  does  not  tend, 
by  covering  the  floor,  to  prevent  the  access  of  air;  and 
whether  or  not  it  tends  to  rot  the  floor  to  some  extent 
and  become  an  unknown  seat  of  weakness.  This  is  the 
question  raised  by  our  bridge  department,  and  if  there 
is  any  information  on  that  subject  I  would  like  to  have  it. 

MR.  DEAN:    The  flooring  of  a  bridge  that  is  worn  is 
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quite  rough,  and  you  won't  make  it  perfectly  smootli  by 
this  tar  application.  You  will,  however,  have  greatly  im- 
proved the  condition.  If  there  are  little  depressions  in 
the  floor,  the  tar,  before  you  get  it  covered  will  run  into 
those  depressions  slightly  so  that  there  will  be  more  tar 
in  the  depressions  than  there  is  on  the  elevations.  Con- 
sequently more  grit  or  sand,  or  whatever  you  use,  will  be 
taken  up  by  the  tar,  thereby  making  it  more  smooth.  It 
will  not  make  It  any  more  rough  than  the  bare  plank, 
and  you  still  have  the  advantage  of  the  decrease  of  wear 
on  that  plank  and  the  preservative  action  of  the  oil  in  the 
tar.  Of  course,  the  tar  covers  over  the  top  of  your  i)lank 
so  that  you  won't  see  a  defect  in  the  defective  plank  if 
you  once  cover  it. 

PRESIDENT  LEWIS:  I  am  sorry  we  haven't  any  more 
time  at  our  disposal. 

I  would  like  to  announce  the  result  of  the  ballot  taken 
yesterday.  The  125  ballots  which  were  cast  indicate  that 
your  choice  of  topics  for  discussion  at  tomorrow's  session 
was  as  follows:  1st  choice,  "Convict  Labor  on  Roads;  sec- 
ond choice,  "Division  of  Expense  of  Road  Improvement 
over  Town  or  Similar  Local  Unit,  County,  State  and  Na- 
tion"; third  choice,  "Correction  of  Alignment  and  Grale 
in  Existing  Highways."  These,  gentlemen,  are  your 
choices.  We  want  it  distinctly  understood  that  this  is  to 
be  your  session.  The  plan  is  to  assign  three-quarters  of 
an  hour  to  eac|i  of  these  discussions,  to  have  the  discus- 
sion opened  by  an  address  not  exceeding  ten  minutes  in 
length,  to  be  followed  by  a  general  discussion,  each 
speaker  being  limited  to  five  minutes.  Subject  to  your 
approval,  those  rules  will  govern  the  discussion  tomorrow 
morning. 


SIXTH  SESSION 
Thursday  Afternoon,  December  5 
PRESIDENT  LEWIS:  It  has  been  the  policy  of  this 
association  to  confine  its  formal  papers  and  discussions 
to  problems  of  road  building  and}  maintenance,  and  we 
have  always  consistently  excluded  any  paper  which  was  in 
the  slightest  degree  commercial  in  character.  I  have  been 
asked  several  times  since  I  arrived  in  Cincinnati  whether 
the  association  was  departing  from  that  policy.     I  have 
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replied  that  It  certainly  is  not.  I  have  been  asked  whether 
the  paper  with  which  this  session  is  to  be  opened  could  be 
considered  in  the  slightest  degree  commercial  because  it 
is  to  be  presented  by  a  man  who  has  been  identified  rather 
closely  with  certain  paving  interests.  I  assure  you  that 
it  can  not.  The  title  of  the  paper  accurately  indicates 
Us  character,  namely,  "The  Economics  of  Highway  Con- 
struction," and  I  will  introduce  to  you  the  author,  Mr. 
Clifford  Richardson. 


THE  ECONOMICS  OF  HIGHWAY  CONSTRUCTION 

By  CLIFFORD  RICHARDSON 

Gonsuldiig  Engineer,  New  York,  N.  Y. 

There  is  nothing  which  should  commend  itself  more  to 
the  support  of  the  people  than  the  movement  for  the  im- 
provement of  our  highways.  Too  much  money  cannot  be 
spent  for  this  purpose,  if  it  is  available  and  expended  in  a 
rational  way  and  with  due  consideration  of  the  financial 
problems  which  it  involves.  There  is  no  question  but  that 
better  roads  than  we  now  possess  are  not  only  desirable, 
but  in  many  cases  necessary,  but  the  point  to  be  considered 
is,  how  can  we  finance  their  construction  if  we  are  to  build 
them  on  the  expensive  scale  which  is  now  proposed  and, 
in  many  cases.  Is  being  carried  on,  without  being  involved 
in  difficulty.  In  other  words,  the  economic  aspect  of  the 
road  problem  has  not  been  sufficiently  considered. 

Prom  the  point  of  view  of  the  economist  the  highway 
problem  is  one  involving  the  most  complex  principles  of 
his  science.  Highways  are  economic  goods,  that  is  to  say 
they  involve  an  outlay  for  construction  and  a  continuous 
cost  of  maintenance.  They  are  things  which  satisfy  human 
wants  and  are  not  to  be  had  free.  They  are  public  goods,  aft 
a  rule,  today,  since  their  use  is  supplied  gratuitously  to  the 
public.  The  toll  road  was  not  a  public  good  but  merely  an 
economic  one.  The  toll  road  is  not,  however,  a  matter  for 
serious  consideration  at  the  present  time,  as  it  no  longer 
exists  to  any  extent.  The  economic  question  relating  to 
highway  construction  is  how  shall  the  expense  of  building 
roads  and  maintaining  them  in  the  most  satisfactory  and 
economical  manner  be  met,  and  who  shall  provide  for  it. 
Shall  it  be  assessed  on  all  persons  alike  or  more  largely  on 
those  who  use  the  roads?     How  shall  the  money  involved 

198 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 

be  raised  and  what  are  the  most  economical  and  equitable 
methods  of  so  doing? 

On  this  subject  Prof.  F.  W.  Taussig,  of  Haryard  Univer- 
sity, in  his  recent  book,  "Principles  of  Economics/'  has 
this  to  say: 

"Public  goods  are  economic  goods  supplied  gratuitously 
to  indiyiduals,  yet  involYing  effort  and  consequent  expense 
to  some  one.  Though  free  to  the  users,  they  are  not  free 
goods.  Such  is  water  at  the  public  fountain;  such  are  pub- 
lic education,  parks,  museums,  free  concerts,  bridges  and 
highways.  What  goods  shall  be  public  and  by  whom  the 
expense  of  providing  them  shall  be  met — whether  ty  levy 
on  all  persons  or  on  some  only — these  are  the  problems 
as  to  public  functions  and  as  to  taxation  for  defraying  their 
expense;  among  the  most  difficult  and  far  reaching  that 
the  economist  has  to  deal  with." 

According  to  the  same  author,  wealth  or  economic  goods 
is  a  term  which  serves  to  describe  the  subject  matter  with 
which  economics  has  to  deal;  those  things  which  men  want, 
which  are  not  free,  and  which  present  the  proDiem  of 
effort,  of  satisfaction  through  effort,  of  the  organization  of 
industry.  It  must  be  remembered  that  all  forms  of  mate- 
rial wealth  wear  out  in  the  course  of  time,  and  this  is  par- 
ticularly true  with  highways.  Highways  are  a  temporary 
and  not  a  permanent  form  of  improvement  unless  the  foun- 
dation and  drainage  provided  are  of  a  stable  nature,  and 
can  be  considered  as  such.  Under  no  circumstances  can 
ti-e  surface  be  looked  upon  as  being  permanent. 

If  the  capital  invested  therein  is  to  remain  unimpaired 
a  certain  sum  must  be  set  aside  every  year  to  replace  de- 
terioration and  wear.  It  depends  upon  this  whether  a 
highway  shall  remain  capital  or  disappear  through  depre- 
ciation. 

Prof.  Taussig  remarks: 

"If  a  spendthrift  wishes  to  borrow  and  gives  a  sufficient 
guarantee  of  payment,  by  mortgage  or  other  pledge,  a  loan 
is  made  to  him  as  freely  as  to  a  business  man  who  pro- 
poses to  put  up  a  factory.  But  the  loan  to  the  spendthrift 
has  nothing  to  do  with  making  capital.  It  leads  to  the 
same  results  as  if  the  original  owner  of  the  surplus  sums 
had  devoted  them  to  present  use.  It  causes  labor  to  be 
directed  to  producing  truftles  and  champagne,  not  to  fac- 
tories and  machinery." 
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From  this  point  of  view  it  would  appear  that  many  of 
our  highways  may  be  looked  upon,  under  the  system  under 
which  they  are  constructed  and  maintained,  as  "truffles 
and  champagne,"  since  at  least  75  per  cent,  of  their  cost 
is  for  work  of  a  temporary  nature  and  since  a  large  and 
most  destructive  part  of  the  travel  which  uses  them  con- 
sists of  pleasure  vehicles  and  but  a  small  proportion  of 
what  may  be  classed  as  productive  traflftc,  the  transporta- 
tion of  merchandise  and  for  business  purposes  in  general. 
If  our  states  are  rich  enough  to  afford  such  an  expenditure 
and  meet  tao  cost  through  revenues  collected  during  the  life 
of  the  surface  of  the  road,  regarding  them  as  mere  satisfac- 
tions and  only  in  part  aa  utilities,  the  problom  becomes  a 
very  simple  one.  As  a  matter  of  fact,  a  large  proportion 
of  the  improved  highways  which  have  been  built  in  the 
lapt  five  years,  would  never  have  been  constructed  on  the 
expensive  scale  that  they  have  been,  were  it  not  for  the 
demand  for  them  by  persons  who  use  them  as  a  mere  sat- 
isfaction for  the  pleasure  of  motoring,  although  it  must  be 
recognized  that  the  motor  truck  and  the  traction  engine  are 
gradually  becoming  a  serious  feature  in  the  problem. 

It  would  seem,  therefore,  that  the  cost  of  these  expen- 
sive roads  should  be  met,  at  least  in  some  part,  by  rev- 
enues derived  from  the  taxation  of  motor  travel,  and  that 
a  large  portion  of  their  maintenance  should  be  paid  for 
from  the  same  source,  since  the  majority  of  the  vehicles 
which  now  use  our  roads  are  of  this  description  and  it  is 
for  them  that  the  roads  are  particularly  built.  The  ex- 
pensive modern  bituminous  road  could  certainly  be  dis- 
pensed with  if  motor  travel  were  donj  away  with.  They 
are,  therefore,  maintained  largely  for  this  form  of  travel 
alone,  and  for  the  greater  part  for  pleasure  and  not  for 
traffic. 

The  manner  of  financing  road  construction  is  carried  out 
more  carefully  in  Great  Britain  than  in  the  United  States. 
Road  construction  is  usually  paid  for  there  with  money 
raised  by  loans,  but  only  with  the  approval  of  the  Local 
Government  Board  of  the  character  of  the  work  and  for  a 
period  not  exceeding  the  life  of  the  work,  with  suitable 
provision  for  the  amortization  of  the  debt.  In  addition 
the  Government  Road  Board,  which  has  been  recently  es- 
tablished for  assisting  the  local  authorities,  distributes  ac- 
cording to  its  good  judgment,  the  proceeds  of  the  license 
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tax  on  motors,  varying  from  five  to  two  hundred  and  five 
dollars  per  annum,  and  of  a  tax  on  motor  spirit  of  six 
cents  a  gallon,  a  fund  which  will  amount  in  1912  to  over 
six  millions  of  dollars,  and  which  will  increase  from  year 
to  year.  It  would  seem  that  something  of  this  description 
must  be  done  in  our  states.  At  present  this  is  realized  to 
a  certain  extent  in  some  of  them,  where  a  graded  tax  upon 
motors  is  in  force,  depending  in  amount  upon  the  horse 
power  of  the  vehicle.  The  tax  on  gasoline  has  not  even 
been  proposed,  but  it  must  come  in  time  to  place  the  bur- 
den of  the  cost,  of  maintenance  at  least,  in  party  where  it 
belongs. 

Should  such  a  tax  be  imposed  in  New  York  State,  where 
100,000  motor  vehicles  have  been  licensed  in  the  year  1912, 
and  assuming,  according  to  Howard  C.  Coffin,  that  the 
average  motor  car  runs  4,000  miles  per  annum,  the  entire 
motor  mileage  on  the  roads  of  the  state  would  be  400,000,- 
000.  On  a  conservative  estimate  that  a  gallon  of  gasoline 
is  equivalent  to  15  miles  of  car  travel,  and  it  is  probably 
not  more  than  10  with  the  more  powerful  cars,  about 
27,000,000  gallons  of  gasoline  would  be  burned  per  annum 
in  New  York  state,  if  this  were  taxed  six  cents  a  gallon 
the  revenue  would  be  $1,620,000,  a  sum  which  would  go 
far  when  combined  with  the  fees  obtained  for  licenses,  in 
maintaining  the  surfaces  of  our  main  arteries  of  communi- 
cation, and  place  the  burden  of  their  upkeep  where  it  prop- 
erly belongs. 

In  a  few  localities  in  America  the  cost  of  road  construc- 
tion is  met  by  general  taxation.  In  most  states,  however, 
the  custom  of  meeting  the  expense  incurred  by  long  term 
state  or  county  bond  issues  is  in  vogue. 

The  state  of  Maine,  in  September,  1912,  voted  for  a 
bond  issue  to  run  41  years.  Massachusetts,  up  to  and  in- 
cluding 1912,  issued  bonds  for  road  construction  for  a 
period  of  30  years,  but.  realizing  that  this  was  not  sound 
finance,  will  issue  bonds  in  1913  for  a  period  of  15  years 
only.  Rhode  Island  has  issued  bonds  in  1906,  1909  and 
1912  to  run  for  30  years.  Connecticut  in  1911  authorized 
the  issue  of  $6,000,000  of  25-year  bonds,  of  which  $1,000.- 
000  shall  be  used  for  the  improvement  of  public  roads, 
and  two  millions  for  trunk  line  improvement.  The  state 
of  New  York  has  already  issued  $50,000,000  of  50-year 
bonds,  and  at  the  election  this  year  authorized  the  issue  of 
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$60 »00 0,000  more  for  highway  construction  and  improye- 
ment.  Pennsylvania  is  to  vote  in  1913  for  a  similar  bond 
Issue.  Maryland's  bonds  for  highway  construction  have 
wisely  been  limited  to  a  term  of  16  years.  Ohio  has  recent- 
ly defeated  a  proposition  to  authorize  60-year  bonds.  Mis- 
souri's bjnds  are  for  a  similar  term  of  years,  and  Kansas 
has  provided  for  bonds  to  be  paid  in  not  less  than  ten  an* 
nual  installments.  Colorado  submitted  at  the  last  election 
a  proposition  to  issue  $10,000»000  of  60-year,  4  per 
cent,  bonds  for  the  construction  of  state  roads  at  the  rate 
ot  $1,000,000  per  year. 

Many  of  the  states  issue  no  bonds«  but  the  counties  do 
so.  and  for  long  periods,  which  are  equally  as  objection- 
able as  the  state  bonds. 

The  issue  of  $60,000,000  of  60-year  bonds  at  4  per 
cent,  by  any  state,  will  result  in  a  cost  of,  at  least,  $116,- 
360,000  at  maturity.  The  average  cost  of  roads  constructed 
under  such  an  issue  in  New  York  state,  has  been  over 
$13,000  as  paid  for,  but  at  the  time  of  the  re- 
demption of  the  bonds  the  cost  will  have  reached  slightly 
over  $30,000  per  mile.  But  a  small  portion 
of  this  expenditure,  that  is  to  say,  the  money  expended  in 
relocating  and  draining  and  the  construction  of  foundations 
of  roads,  certainly  less  than  26  per  cent.,  can  be  looked  upon 
as  an  asset,  the  benefit  of  which  may  be  expected  to  extend 
through  several  generations.  During  the  term  of  60  years 
for  which  the  bonds  are  issued,  a  vast  additional  expendi- 
ture will  be,  or  should  be,  incurred  for  the  maintenance  of 
these  roads  and  for  the  replacing  or  renewing  the  surface 
at  intervals  which  cannot  be  more  than  10  to  16  years 
apart  at  the  outside.  For  this  work  further  funds  must  be 
obtained,  either  by  legislative  appropriation  or  by  the  sale 
of  further  bonds  on  the  same  terms.  It  is  fair  to  say,  how- 
ever, that  in  the  period  over  which  such  bonds  extend  and 
before  they  are  paid,  the  taxpayers  will  have  been  called 
upon  to  expend  not  only  the  original  $30,000 
per  mile  called  for  by  the  money  expended  and  derived  from 
the  sale  of  the  bonds  and  the  interest  and  sinking  fund,  but, 
an  even  larger  sum  for  maintenance  and  for  the  renewal  of 
the  surface.  In  New  York  state  it  appears  that  about  3,660 
miles  of  highway  have  been  completed,  or  are  under  con- 
struction, under  the  $6 0,000, COO  bond  issue.  It  has  been 
stated  that  the  value  of  taxable  real  estate  in  New  York 
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per  mile  of  highway  is  only  about  $100,000. 
It  appears,  then»  that  the  tot&l  cost  of  even  this 
limited  area  of  highways  in  the  state  would  amount  to  half 
the  yalue  of  the  assessed  value  of  the  property  per  mile  of 
road.  There  Is  a  vast  extent  of  roads  beyond  this  which 
must  be  provided  for,  and  for  which  the  second  issue  of 
$50,000,000  of  bonds  has  been  voted.  It  would  seem  that 
this  is  only  making  the  matter  worse,  as  far  as  involving 
the  state  in  debt  is  concerned.  The  amount  of  money  in- 
volved is  sufficient  to  demand  careful  attention  on  the  part 
of  the  taxpayers  of  New  York  state  and  others  proposing 
to  finance  their  road  construction  on  the  same  basis,  and  to 
make  them  pause  before  they  decide  to  continue  such  a  pol- 
icy. 

The  folly  of  pui  chasing  a  motor  car  by  the  individual 
from  the  proceeds  of  the  mortgage  of  his  property,  without 
regard  to  how  this  can  be  paid  off  is  generally  recognized, 
whereas  the  construction  of  expensive  roads  over  which  to 
run  Ejch  a  machine  which  are  paid  for  with  money  raised 
from  bonds  having  a  long  time,  20  to  50  years,  to  run, 
and  which  are  a  charge  on  the  state,  the  county  or  the  town, 
is  seldom  looked  upon  from  the  same  point  of  view,  al- 
though the  life  of  the  motor  and  the  road  are  equally 
short.  Both  the  cars  and  the  roads  are  luxuries,  having 
short  lives,  and  their  cost  should  be  provided  for  during 
this  period  and  not  postponed  to  some  indefinite  date. 

It  must,  of  course,  be  recognized  that  the  construction 
of  improved  roads  will  increase  the  value  of  property  to 
an  enormous  extent,  and  the  revenue  derived  therefrom  ac- 
cordingly. This  is  to  a  certain  extent  a  Justification  for 
such  bond  issues,  but  it  does  not  in  any  sense  Justify  sucb 
an  issue  from  an  economic  point  of  view. 

It  has  recently  been  asserted  that  there  is  no  more  rea* 
son  why  the  building  of  highways  with  the  proceeds  of  bond 
issues  should  be  criticised  than  the  issuing  of  bonds  bf 
steam  railroads.  This  is  quite  true,  but  a  railroad  manage- 
ment which  would  issue  long  term  bonds  to  purchase  rails 
or  ties,  which  have  a  short  life,  is  equally  open  to  the  crit- 
icism of  expending  the  funds  obtained  by  bond  issues  as  for 
the  construction  of  road  surfaces  which  have  an  equally 
short  life.  Bonds  are  never  issued  by  railroads,  which  man- 
age their  finances  conservatively,  for  the  purchase  of  rails 
and  ties,  and  where  they  are  issued  for  equipment  purposes. 
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the  period  does  not  extend  beyond  the  life  of  the  equip* 
ment.  A  railroad,  conservatively  managed,  pays  for  its 
rails  and  maintenance  of  way,  out  of  its  earnings,  and  not 
by  the  proceeds  of  long  term  bonds  which  would  eventually 
make  the  maintenance  cost  twice  as  much  as  it  otherwise 
would  be.  There  is  no  assurance  of  permanence,  either  in 
rails  or  in  road  surfaces.  They  are  both  known  to  deterior- 
ate rapidly  with  use.  On  the  other  hand,  there  can  be  no 
objection,  either  in  railroad  or  highway  construction,  to  the 
borrowing  of  money  by  bond  Issues  extending  over  long 
periods,  where  it  Is  expanded  on  permanent  construction, 
such  as  the  improvement,  in  the  case  of  railroads,  of  the 
roadbed,  or  building  stations,  or,  in  the  case  of  highways, 
of  the  location,  relocation,  or  construction  of  foundations 
of  a  road.  If  the  $50,000,000  to  be  realized  by  the  next 
bond  issue  in  New  York  state  were  expended  for  concrete 
foundations,  for  drainage  and  for  Improved  location  and  re- 
duction of  grades,  it  would  be  well  expended,  and  such  work 
being  permanent  might  well  be  distributed  over  a  number 
of  generations,  but  for  the  building  of  surfaces  and  their 
maintenance  with  the  funds  obtained  by  such  bond  issues, 
there  can,  in  the  writer's  opinion,  be  no  economic  justifi- 
cation. 

In  conclusion,  the  writer  would  say  that  the  demand  for 
an  improved  form  of  surfaces  upon  our  highways  is  so  in- 
sistent and  will,  eventually,  be  so  necessary  owing  to  the 
advent  of  the  motor  truck,  that  they  will  be  built  under  any 
circumstances,  whether  with  due  regard  to  the  principles  of 
economics  or  not.  His  object,  however,  is  to  call  the  at- 
tention of  the  taxpayer,  the  highway  engineer  and  legislative 
authorities  to  the  economic  side  of  the  question,  as  a  warm- 
ing of  what  may  result  if  these  are  neglected.  The  subject 
has  been  considered  in  greater  detail  in  a  paper  prepared 
by  the  writer  for  the  Third  International  Road  CoufcTess, 
to  be  held  at  London,  England,  next  June,  but  cttsktlun  is 
called  to  it  at  this  time  and  place  to  permit  of  Its  discus- 
sion. 


PRESIDENT  LEWIS:  Gentlemen,  we  are  fortunate  in 
having  to  open  the  discussion  of  this  most  important  ques- 
tion, the  Superintendent  of  Highways  of  a  state  which  but 
seven  years  ago  authorized  the  issue  of  $50,000,000  of 
bonds  for  highway  improvement,  and  within  a  month  has 
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authorized  $50,000,000  more,  or  $100,000,000  within 
about  seven  years.  That  shows  the  force  of  the  conclud- 
ing paragraph  of  Mr.  Richardson — that  we  are  going  to 
have  these  highways  anyway.  I  have  the  pleasure  of  in- 
troducing to  you  Mr.  C.  Gordon  Reel,  State  Superintendent 
of  Highways  of  New  York. 

C.  GORDON  REEL  (State  Superintendent  of  Highways 
of  New  York):  Mr.  President  and  Gentlemen: — It  was  with 
deep  regret  that  Mr.  Richardson's  admirable  paper  on  this 
very  interesting  and  important  subject  was  received  only 
at  the  moment  I  was  leaving  Albany  for  Cincinnati.  The 
limited  time  I  have  had  precludes  the  full  and  detailed 
discussion  which  his  paper  so  well  deserves. 

I  will  confine  myself  to  the  New  York  situation,  since 
this  is  the  one  to  which  Mr.  Richardson  gives  his  particular 
attention,  and,  furthermore,  is  the  one  with  which  I  am 
familiar. 

In  the  first  place  the  assumption  that  only  25  per  cent, 
of  our  cost  of  construction  is  permanent  and  that  75  per 
cent,  is  perishable,  is  far  from  the  fact.  Taking  the  in- 
stances of  our  county  highways  845,  632  and  681,  and 
state  highways  5002  and  5094,  which  are  fairly  typical 
and  on  which  the  excavation  is  light  rather  than  heavy,  we 
find  the  following  percentages  of  permanent  construction. 
61  per  cent.,  61  per  cent.,  67  per  cent.,  50  per  cent,  and  43 
per  cent. — an  average  of  56  per  cent.  To  this  should  prop- 
erly be  added  the  cost  of  engineering,  permanent  bridges, 
and  right  of  way.  It  would  be  safe  to  assume  that  the  per- 
centage of  permanent  cost  is  at  least  from  65  to  70  per 
cent. 

Furthermore,  the  tendency  is  to  design  our  roads  more 
and  more  liberally  as  regards  alignment,  grade  and  new 
location,  so  that  in  all  probability  the  percentage  of  ave- 
rage permanent  cost  will  approach,  and  perhaps  reach, 
75  per  cent,  in  next  year's  construction.  Our  standard 
macadam  road  is  now  9  ins.  thick  instead  of  6  ins.  as 
formerly. 

The  tenor  of  Mr.  Richardson's  paper  would  indicate 
that  he  thinks  we  pay  for  maintenance,  at  least  in  some 
part,  from  the  proceeds  of  the  bonds  but  this  is  not  the 
case,  since  all  maintenance  is  provided  for  by  direct  an- 
nual appropriation  by  the  Legislature  from  the  general 
funds  of  the  state,   supplemented   by   motor   car   license 

205 


Digitized  by 


Google 


AMERICAN    ROAD     BUILDERS'   ASSOCIATION 

revenues  and  the  fixed  amount  of  $60  per  mile,  paid  by  the 
towns  in  which  the  improved  roads  are  located.  Also 
cities  of  the  second  class  pay  3  cts.  per  sq.  yd.,  and  cities 
of  the  third  class  and  incorporated  villages  1^  cts.  per 
sq.  yd.  annually  for  maintenance. 

I  think  the  suggestion  to  place  a  tax  on  gasoline,  as  a 
fair  measure  of  the  amount  motor  vehicles  should  con- 
tribute, has  merit,  and  that  this  would  be  a  very  proper 
subject  for  the  next  Legislature  to  consider. 

There  is  more  analogy  between  railroad  construction  as 
heretofore  financed  and  our  present  method  of  highway 
financing  than  appears  in  the  paper.  It  has  been  cus- 
tomary for  railroads  to  build  their  lines,  complete,  from 
the  proceeds  of  their  bonds.  The  ensuing  maintenance, 
of  course,  is  provided  for  from  earnings,  but  right  here 
there  is  the  distinct  difference  between  the  two  propo- 
sitions. Railroad  earnings  are  definite,  whereas  highway 
earnings,  however  apparent  and  considerable,  are  still 
indeterminable.  Our  honored  President,  Mr.  Nelson  P. 
Lewis,  of  New  York,  stated  on  Tuesday  that  the  ultimate 
cost  of  highways  at  $12,000  per  mile  would  amount  to 
$40  per  acre  for  a  distance  of  %  mile  on  either  side,  and 
at  a  cost  of  $20,000  per  mile,  the  ultimate  cost  would  be 
approximately  $80  per  acre  for  this  distance  of  ^  mile. 
We  know  of  concrete  instances  where  property  values  have 
doubled  and  trebled  by  reason  of  highway  improvement 
and  in  one  instance  a  piece  of  property  in  Rensselaer 
County,  was  recently  bought  for  $500  and  after  an  im- 
proved highway  was  built  adjacent  to  it,  the  owner  re- 
fused an  offer  of  $3,000.  With  perhaps  here  and  there 
a  rare  exception,  it  is  a  fact  that  the  advance  in  the  value 
of  property  adjacent  to  improved  highways  amounts  to 
several  times  the  cost  of  the  improvement.  Furthermore, 
this  appreciation  in  value  extends  back  from  the  highway 
for  a  considerable  distance, — very  much  more  than  the 
^^   mile  mentioned  by  Mr.  Lewis. 

While  it  is  true  that  these  highways  are  built  largely 
to  supply*  the  demand  of  automobile  traffic,  it  must  be 
remembered  that  even  the  so-called  pleasure  (automobile) 
traffic  means  health-giving  recreation,  the  stimulation  of 
all  kinds  of  business,  and  employment  for  a  vast  amount 
of  high  class  labor.  Furthermore,  the  rapidly  Increasing 
business  motor  traffic  introduces  an  element  of  practical 
business  value  which  no  one  can  calculate. 
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That  the  people  of  New  York  state  regard  these  bond 
issues  as  sound  finance  is  evidenced  by  the  majority  of 
368,000  given  to  the  recent  $60,000,000  bond  issue;  nor 
do  these  votes  come  from  the  localities  immediately  af- 
fected, but  on  the  contrary,  the  people  of  New  York  City 
and  Buffalo  who  pay  almost  85  per  cent,  of  the  totall 
amount,  and  who  derive  no  direct  benefit,  gave  the  propo- 
sition very  substantial  majorities.  It  is  significant  that 
the  measure  submitting  this  bond  issue  to  a  vote  of  the 
people  passed  both  branches  of  the  Legislature  without  a 
single  dissenting  voice. 

Our  maintenance  as  heretofore  administered,  leaves 
much  to  be  desired,  and  we  must  tend  more  and  more 
toward  the  French  system,  so  admirably  described  the  day 
before  yesterday  by  Monsieur  de  PuUigny. 

Our  people  do  not  appreciate  what  this  cost  of  main- 
tenance in  future  will  be.  During  the  past  year  we  ex- 
pended some  $3,000,000  and  next  year  must  expend  ap- 
proximately $5,000,000,  and  with  the  increasing  mileage 
this  annual  charge  for  maintenance  will  soon  reach  the 
$10,000,000  mark.  Great  as  this  may  seem,  it  is,  how- 
ever, not  prohibitive  when  the  vast  resources  of  the  state 
and  the  great  benefits  derived  from  good  roads  are  con- 
sidered. This  cost  of  maintenance,  while  increasing  in 
total  amount  is  not  increasing  in  direct  ratio  to  the  mile- 
age improved,  for  the  reason  that  for  the  first  few  years 
of  highway  improvement  no  provision  was  made  for  main- 
tenance, and  we  are,  therefore,  called  upon  now  to  spend 
larger  sums  than  would  be  the  case  had  proper  mainte- 
nance been  provided  for  from  the  start.  Then,  too,  this 
excessive  maintenance  comes  about  largely  as  a  result  of 
the  experimental  stage,  both  as  regards  construction  and 
maintenance,  and  which  we  hope  and  think  we  are  emerg- 
ing from.  Our  new  roads  will  be  built  more  permanently, 
especially  our  state  routes.  We  must  recognize  that 
there  is  no  economy  in  low  first  cost  when  a  construction 
is  provided  which  is  inadequate  to  the  traffic  We  must 
accomplish  less  mileage  and  use  more  permanent  types  of 
construction. 

In  conclusion,  while  it  is  true,  as  stated  by  Mr.  Richard- 
son and  by  President  Lewis,  that  a  road  costing  $13,000 
per  mile  will  have  cost  $30,000  per  mile  by  the  time  the 
bonds  are  finally  liquidated,  if  this  same  road  were  paid 
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for  in  cash  at  the  time  of  construction  without  any  bond 
issue  and  the  interest  on  the  first  cost  computed  for  a 
similar  term  of  years,  the  cost  would  similarly  be  a  like 
amount,  so  it  would  seem  to  be  as  broad  as  'tis  long,  the 
difference  being  that  we  can  improve  by  virtue  of  bond 
issues  as  would  be  impossible  had  we  to  pay  as  we  go. 

W.  P.  BLAIR  (Secretary,  National  Paving  Brick  Manu- 
facturers' Association,  Cleveland,  O.):  The  paper  by  Mr. 
Richardson  will  apply  very  much  as  types  of  roads  apply 
to  the  different  conditions  of  country,  or  as  roads  apply  to 
that  which  they  are  made  to  bear.  There  are  parts  of 
the  country,  I  will  grant,  especially  the  eastern  part  of 
the  country,  where  it  perhaps  would  not  be  wise  to  issue 
long  term  bonds  for  the  construction  of  roads;  but  there 
is  no  reason  why,  in  many  parts  of  the  country,  bonds 
may  not  be  issued  for  the  convenience  of  all. 

I  just  want  to  give  you  one  or  two  little  figures  that 
illustrate  the  value  of  improving  the  roads  immediately 
rather  than  waiting  to  pay  as  you  go.  There  are  many 
places  in  this  country  where  you  have  got  to  build  a  per- 
manent road  to  have  it  of  use  at  all.  Take,  for  instance, 
160  acres  of  land  in  the  corn  district  of  Illinois,  that 
will  produce  this  year,  and  has  produced,  an  average  of 
14,000  bushels  to  each  160  acres  over  a  very  large  area. 
There  are  gentlemen  in  this  convention  who  have  raised 
16,000  bushels  on  160  acres  of  land.  The  road  frontage 
on  a  farm  of  that  sort  is  about  2,640  ft.  Suppose  the 
road  cost  $10,000  or  $16,000  a  mile;  there  have  been 
actual  cases  where  a  farmer  has  saved  $3,000  in  moving 
his  crop  off  160  acres  of  land,  as  against  no  road  at  all. 
Why  should  he  pay  as  he  goes  when  he  can  have  the  road 
on  a  bond  issue  to  enable  him  to  save  on  his  annual  crop 
the  sum  of  $2,600  to  $3,000  a  mile.  Why  not?  Then, 
I  say  that  the  theory  laid  down  by  Mr.  Richardson  must 
be  applied  only  to  the  conditions  of  the  country.  To 
other  conditions  his  ideas  will  not  apply  at  all.    (Applause.) 

PRESIDENT  LEWIS:  Has  anybody  else  anything  to 
say  on  the  subject? 

MAJ.  CROSBY:  Mr.  President,  I  want  to  make  one  little 
point.  The  audience  evidently  appreciates  the  seriousness 
of  the  financial  question.  Now,  it  is  so  vital  a  question 
that  in  our  work  as  road  builders,  I  think  we  should  bear 
the  seriousness  of  the   question  constantly  in  mind  and 
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try  to  make  as  large  a  percentage  as  possible,  of  the  work 
done  under  a  bond  issue,  of  a  permanent  character.  In 
so  doing  we  should  always  remember  that  there  are  no 
more  permanent  features  of  good  road  work  than  proper 
location  and  proper  grades.     (Applause.) 


^PRESIDENT  LEWIS:  We  will  proceed  to  the  next  paper 
on  the  program,  which  is  another  subject  that  has  not 
heretofore  received  the  consideration  it  has  deserved,  and 
that  is  the  traffic  census  as  a  preliminary  to  road  improve- 
ment. This  will  be  presented  to  you  by  a  gentleman  who 
has  perhaps  given  more  careful  and  scientific  study  to  this 
problem  than  almost  any  other  road  official  in  this  coun- 
try. I  have  the  pleasure  to  present  Col.  Wm.  D.  Sohler, 
Chairman  of  the  Massachusetts  State  Highway  Commission. 

[Col.  Sohier's  address  consisted  of  an  abstract  of  his 
paper,  in  which  many  tables  and  a  large  part  of  the  sta- 
tistics were  necessarily  omitted.  The  formal  paper  is 
printed  here.] 


THE  TRAFFIC  CENSUS  AS  A  PRELIMINARY  TO  ROAD 

IMPROVEMENT 

By  COL.  WM.  D.  SOHIER 

Chairman,  Massachusetts  State  Hii^hway  Commission 

I  am  asked  to  speak  to  you  about  the  traffic  upon  the 
roads. 

The  constantly  increasing  number  of  vehicles  that  are 
using  our  roads  and  the  constant  variation  in  the  charac- 
ter of  the  traffic,  changing  from  horse-drawn  vehicles  to 
motor  vehicles,  make  necessary  fundamental  changes  in 
methods  of  construction  and  maintenance. 

Traffic  and  Roads 

In  the  near  future,  no  doubt,  the  heavy  traffic  on  our 
roads  will  increase  greatly,  but  will  be  carried  by  motor 
truck  instead  of  by  wagon,  and  then,  possibly,  as  is  now 
the  case  in  England,  the  traction  engine,  weighing  from 
ten  to  fifteen  tons,  may  come  into  general  use,  hauling  sev- 
eral trailers,  each  carrying  from  six  to  ten  tons.  The  roads 
may  have  to  supplement  the  railroads  in  transporting  the 
freight  to  our  larger  cities.  I  believe,  however,  that  In 
this  country,  with  its  tremendous  development  of  trolley 
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roads,  the  rails  and  not  the  roads  will  take  the  bulk  of 
this  traffic.  Certainly  I  hope  so,  as  the  poor  road  builder 
has  enough  hard  problems  to  solve  today  without  haying 
to  care  for  such  additional  and  extremely  heavy  traffic. 

Roads  Must  Carry  the  Traffic,  and  Economically 
Naturally,  the  first  and  most  important  prerequisite  of 
a  good  road  is  that  it  shall  carry  the  traffic  of  all  kinds 
that  goes  over  it,  comfortably,  economically  both  for  that 
traffic  and  for  that  road.  The  road  must  be  so  designed, 
built  and  maintained  that  it  shall  be  at  all  times  in  proper 
condition  to  bear  the  traffic  to  which  it  may  be  subjected, 
and  not  only  at  the  least  cost  to  the  user,  but  also  at  the 
least  ultimate  cost  to  the  taxpayers,  taking  everything  into 
account,  viz.:  interest,  sinking  fund,  yearly  maintenance 
and  occasional  resurfacing. 

Traffic  Indicates  the  Kind  of  Road  Required 
Road  builders  must  consider  not  only  the  traffic  that  Is 
now  using  any  given  road  to  be  built  or  resurfaced  or  even 
maintained,  but  also  what  the  traffic  will  be  in  the  near 
future  and  how  much  it  will  increase  and  what  changes 
will  come  in  its  character  and  volume.  After  these  prem- 
ises have  been  ascertained  the  road  builder  can,  if  he 
knows  enough,  build  or  resurface  or  maintain  the  road  so 
that  it  will  economically  and  satisfactorily  carry  its  traffic 
in  a  series  of  years. 

Knowledge  of  Traffic  Necessary 
Without  that  knowledge  he  is  really  entirely  at  sea;  he 
is  likely  to  make  serious  and  costly  errors  by  determining 
upon  the  wrong  kind  of  construction  and  by  selecting  im- 
proper or  unsuitable  materials  or  methods.  Naturally, 
also,  he  must  select  the  type  of  road  to  be  built,  not  only 
with  regard  to  the  traffic  to  be  borne,  but  also  with  regard 
to  the  cost  of  the  particular  materials  in  any  given  local- 
ity, and  the  amount  of  money  he  can  afford  to  spend. 

Even  were  I  competent,  I  could  not  discuss  all  these 
topics  in  one  short  paper,  so  I  will  stick  to  my  theme 
"Traffic,"  with  possibly  a  few  remarks  upon  our  experience, 
failures  or  successes,  with  certain  materials  and  certain 
kinds  of  construction  and  maintenance  compared  with  the 
traffic  on  the  road. 

210 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 

Traffic  Census  on  Roads  in  Massachusetts  in  1900  and  in 

1019 

The  Massachusetts  Highway  Commission  in  1909  had  a 
census  taken  upon  the  state  highways  at  238  stations, 
scattered  throughout  the  state;  and  in  1912  a  similar  traf- 
fic count  made  at  166  stations.  While  the  count  in  1912 
was  taken  at  fewer  points  than  in  1909,  it  was  felt  that 
the  percentages  of  increase  and  decrease  could  safely  be 
used  to  indicate  the  traffic  on  other  similar  roads.  A 
traffic  census  was  also  taken  at  the  same  time  at  quite  a 
number  of  points  around  the  city  of  Boston  on  roadways 
in  Metropolitan  and  Boston  park  systems.  The  time  and 
method  of  counting  was  identicaJ  at  all  points,  and  the 
full  returns  and  methods  will  be  found  in  our  annual  re- 
port *Xor  1909,  and  again  in  the  report  for  1912,  which 
will  be  printed  and  ready  for  distribution  next  March. 

How  the  Census  was  Made 
The  vehicles  actually  passing  on  the  road  were  counted 
by  observers  who  were  engaged  for  the  purpose.  All  vehicles 
were  counted  for  14  hours  a  day  (7  a.  m.  to  9  p.  m.) 
for  seven  consecutive  days  in  August,  1909,  and  again  for 
seven  days  in  October,  1909,  at  288  stations,  the  daily  cen- 
sus at  each  station  being  tabulated  on  a  card.  This  same 
census  was  made  again  for  like  periods  of  time  in  August 
and  October  of  this  year  (1912).  At  a  few  important 
points  a  count  was  also  made  at  night,  the  cent  as  at  these 
places  covering  the  whole  twenty-four  hours. 

Method  of  Tabulating 
The  cards  kept  by  the  census  takers  were  printed  and 
had  a  separate  line  for  tabulating  the  following  class  of 
vehicles: 

Kind  of  vehicle. 

Single   horse    (light   vehicle)     

Single  horse    (heavy  vehicle)    

Two  or  more  horses    (ligrht  vehicle) . . 
Two  or  more  horses  (heavy  vehicle) . . 

Automobile    (runabout)    

Automobile   (touring:  car  or  wagon) . . 

Motor    (truck   or   omnibus)    

Totals    

Weather    conditions    


7  a.  m. 

9  a.  m. 

11a.m. 

to 

to 

to 

9  a.  m. 

11  a.  m. 

Ip.  m. 

The  cards  were  filled  in  by  the  observers  and  sent  daily 
to  the  engineer,  who  in  turn  forwarded  them  to  the  main 
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office  of  the  commission  for  tabulation.    I  present  herewith 
sample  cards,  instructions,  etc. 

INSTRUCTIONS  TO  OBSERVERS 
1.  Examine  carefully  the  card  marked  "Sample,"  sent  to  you 
with  the  cards  upon  which  you  are  to  keep  your  records,  and 
be  sure  that  you  understand  the  method  of  keeping  the  tally. 


THE  CC^MONWEAITW  <y  ^4ASSACHUSEr^S 


McsflOiusms  Highway  QwMBS^ 

TRAFFIC 
1912 


:aM  I 


Station  no.  . 

TbwN-Crrv 

Date 

LOCATION  •  STATIOH 


CATORfitAB  STA...««.  ....  .  MMC  hOTATWK  ) 


KINOor  VEHIC-LE 

7  AM. 
9A^M 

9  AM. 

II  AM. 

II  AM 
I^.M 

3  RM 

3PM. 
S  P.M. 

7  PM. 

VC    T0TAI3 

SINGLE  HORSEJ^ilSi 

i- 

r 

r 

r 

r 

r 

r 

SINGLE  HORSE 

HtAW 
VIHICLC 

r 

r 

r 

r 

r 

r 

r 

TWHIKHORSolSSt 

r 

r 

r 

r 

r 

r 

r 

TW.M0ttH0R5o|2!S!t 

r 

r 

r 

r 

r 

r 

AOTOMOBILE 

^ 

r 

r 

r 

r 

r 

r 

J 

AOTOMOBIUE  JSS? 

r 

r 

r 

r 

r 

r 

J 

MOTOR           IjSSo 

r 

_.r 

r 

r 

TOTALS 

WEATHER  COHOmOHS 

.-_     -          ...   _                                             »o^;<n^c    o.^  o«t»^ 

OOStRvtn  WIU.  NOT  WHiTt  IN  THIS   9P>ACC 


(&BC   INSTRUCTIONS  OH  THE  OTHER  »»OC  O 

SAMPLE    TRAFFIC    CENSUS    OBSERVER'S    CARD. 

2.  Tour  duties  begrin  promptly  at  7  o'clock  in  the  morning: 
and  end  at  9  o'clock  in  the  evening:  for  the  seven  days  shown 
on  the  cards  furnished  to  you. 

8.  In  recording:  vehicles  which  pass  your  station,  make  a 
mark  in  the  proper  column  and  on  the  proper  line  for  every 
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vehicle  of  the  kinds  called  for  on  the  cards,  but  do  not  record 
motor  cycles*  bicycles  or  pedestrians.  Make  an  entry  for  every 
vehicle,  no  matter  In  which  direction  It  Is  groing:  or  whether  It 
has  passed  you  previously.  Entries  may  be  made  with  a  lead 
pencil. 

4.  •Tiigrht  Vehicle"  means  a  bugr&y,  carryall,  democrat  wagon 
or  any  other  vehicle,  other  than  an  automobile,  which  is  used 
usually  for  pleasure  or  llgrht  business  purposes. 

••Heavy  Vehicle"  means  a  farm  wagron,  milk  wagron,  tip  cart, 

THE  (XMMQNWEAITW  <>  MASSACHUSETTS 


ftoOUSETTS  HiCfWAY  COMMISSION 

TRAFFIC  RECORD 
1912 


Station  No  608 
TowN-Crrv  5  m\b\4^v-sJttc 

Location  or  station  iXtHvut^tNl  - 

("at c«  n t ab  sta ^*|| f< O    m kc  notation  ) 


»i««H<«ru»n    or  oMCWyCW 


OBSCAvcn  Mwia  MOT  wniTt  in  tm*  spmcg 


(  sec  iNSTBoCTlONS  OM  TMt  OThCA  ftiOC    ) 

SAMPLE  OF  CARD  FILLED  OUT 

grocery* or  provision  wagon  or  any  other  vehicle,  except  &n 
automobile,  which  is  used  for  carrying  heavy  loads. 

••Automobile  Wagon,"  ''Motor  Truck"  or  **Motor  Omnibus," 
although  not  shown  on  sample,  are  to  be  counted  in  tile  same 
manner  as  other  vehicles. 
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6.  After  you  have  recorded  all  of  the  vehicles  during  the 
period  from  7  a.  m.  to  9  p.  m.,  add  your  tally  marks,  and  place 
the  totals  at  the  right  of  the  card  and  at  the  bottom  of  the 
card  in  the  spaces  provided. 

6.  When  you  are  sure  the  totals  are  added  correctly,  en- 
close the  card  for  the  day,  after  you  have  signed  it,  in  one  of 
the  stamped  addressed  envelopes  furnished  to  you  and  mail  it 
at  once. 

7.  Be  sure  that  you  use  the  right  card  each  day  (look  at  the 
date  at  the  top  of  the  card),  and  do  not  fail  to  record  every 
vehicle,  called  for  by  the  card,  which  passes  your  station. 

8.  If  there  is  anything  waich  you  do  not  understand  about 
the  cards  or  these  instructions,  write  at  once  to  the  division 
engineer,  to  whom  you  are  to  send  the  cards. 

Tabulation  and  Computation 

After  the  cards  were  received  the  number  of  vehi<de8 
observed  at  each  point  was  tabulated  and  computed  to 
show  the  average  number  of  each  class  of  vehicle  passing 
the  given  point  per  day,  the  total  number  of  vehicles  and 
the  total  of  each  class,  whether  motor  or  horse-drawn. 

When  these  figures  were  obtained  the  percentage  of  each 
class  of  vehicle  using  the  particular  road  was  computed 
and  the  percentage  of  the  total  of  each  class  at  all  stations 
was  computed  as  well. 

DAILY  AVBRAGBS  OF  OCTOBER,   1912,  TRAFFIC  RECORDS 

AT  STATION . 

(Taken  for  14  hours  each  day  for  one  week). 
Horse  Drawn  Vehicles: 

Single  horse,  light   

Single   horse,   heavy    

Two  or  more  horses,  light . . 

Two  or  more  horses,  heavy _^— .^    

Automobiles: 

Runabouts    ^— ^ 

Touring   cars    

Commercial  cars   

Totals. 

Horse  drawn,  light 

Horse  drawn,  heavy 

All    horse    drawn    

Automobiles    

All   Kinds    

Horse  drawn,  light 

Percentages:  

Horse  drawn,  heavy 

All  horse  drawn   

Automobiles     

Remarks    

Computed    by    Checked  *  by .'  .* .' .  .*  *  .*  .*  *  *  .*  *  .*  .*  .*  * 

After  these  averages  were  computed  for  each  of  the  238 
stations  in  1909  and  for  the  166  stations  in  1912,  the  total 
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average  number  of  vehicles  at  all  the  various  stations  was 
added,  the  numbers  ascertained,  and  from  this  was  ob- 
tained the  average  number  of  vehicles  passing  at  all  the 
points  where  the  count  was  made,  as  well  as  the  average 
number  of  each  dass  and  kind,  and  the  percentage  that 
the  vehicles  of  each  class  bore  to  the  average  total  num- 
ber. 

Averages  Only  of  General  Value 

This  average  number  or  percentage  is  interesting  and 
illuminating  for  the  purpose  of  showing  average  traffic  and 
average  changes  in  traffic,  its  character,  etc.,  but  is,  of 
course,  of  no  particular  value  in  determining  what  the 
traffic  to  be  carried  on  any  particular  road  is.  The  actual 
number  of  vehicles  varies  too  much  at  particular  places; 
it  varies  from  67  vehicles  a  day  to  over  2,400.  To  be  of 
value  one  must  take  the  actual  traffic  on  the  road  itself 
or  use  the  figures  taken  at  a  place  where  there  is  similar 
traffic  The  increase  and  decrease  are  of  value,  however, 
as  showing  changes  in  traffic  and  in  its  character  and  indi- 
cating what  will  take  place  in  future. 

To  illustrate,  on  the  Revere  Parkway,  in  August  of  this 
year,  there  was  an  average  of  64  horse-drawn  vehicles 
daily  and  1,808  automobiles,  97  per  cent,  of  the  travel 
was  automobiles;  whereas,  in  Somerville  the  average  num- 
ber of  horse-drawn  vehicles  was  440  and  the  number  of 
automobiles  only  164,  or  27  per  cent,  of  the  total,  and  yet 
the  traffic  at  both  places  would  go  into  the  total  and  help 
to  make  the  average. 

Obviously,  however,  the  two  roads  have  such  different 
traffic  to  carry  that  different  materials  and  methods  must 
be  used. 

Increases  and  Changes  in  Traffic  from  1909  to  1912 

In  Massachusetts  the  traffic  using  our  roads  is  constantly 
increasing,  but  it  is  changing  much  more  rapidly  than  it 
is  increasing.  This  is  conclusively  shown  by  the  table  on 
the  following  page. 

The  figures  in  that  table  represent  a  traffic  count 
taken  in  1909  and  1912  for  fourteen  days  in  each  year, 
and  from  7  a.  m.  to  9  p.  m.  on  each  day.  Tou  will  note 
that  the  total  number  of  vehicles  using  the  road  has  in- 
creased 42  per  cent,  in  three  years,  a  notable  increase  in 
traffic  surely. 

210 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'  ASSOCIATION 
INCREASE    AND    CHANGE    OP    TRAFFIC.    1909    TO    1912. 


1909  CENSUS. 
238.5  Stations. 

1912 
156.5 

CENSUS. 
Stations. 

d 

u 
o 

p. 

1 

o 

S^ 

Kind  of  Vehicle. 
Motors. 

•3SJ 

u 

>» 

4- 

1 

3^ 

d  Q> 

4« 

6 
Z 

oS 

ao 

11 

Runabouts    

Touring   cars 

Trucks    

4.958.5 
17,950.5 

20.8 
75.3 

8.5 
30.5 

5,819.0 

27,178.5 

1.800.0 

37.2 

173.5 

11.5 

11 

49 

3 

+79 
+130 

Total  motors    . . 
Horse-drawn  ve- 
hicles: 

22.909.0 

96.1 

39.0 

34.797.5 

222.2 

63 

+131 

1-horse,    light 

l-horse,  heavy  . . . 
2  or  more  horses. 

light    

2  or  more  horses, 

heavy    

17.033.0 
11.762.5 

1.006.0 

6,205.5 

71.5 
49.3 

4.2 

26.0 

29.0 
20.0 

2.0 

10.0 

8.380.0 
7.458.0 

556.0 

3.870.5 

53.5 
47.6 

3.6 

24.7 

15 
14 

1 

7 

-25 
-S 

-14 

-5 

Total  horse-drawn 

36.007.0 

151.0 

61.0 

20.264.5 

129.4 

37 

-14 

Totals  of  all  kinds 

247.1 

... 

351.6 

•• 

+42 

This  is  not  the  most  significant  feature  for  the  road- 
man, however.  The  change  in  the  traflftc  is  what  we  must 
consider  and  prepare  for.  Motor  vehicles  have  increased 
in  numbers  on  the  average  131  per  cent,  from  96  to  222 
a  day;  on  the  other  hand  the  teams  have  decreased  on  the 
average  14  per  cent.»  from  151  to  129  a  day,  making  the 
net  increase  only  42  per  cent. 

Here  again  you  do  not  realize  all  the  factors  until  you 
analyze  still  further;  light  single-horse  vehicles  have  de- 
creased 25  per  cent.,  two-horse  light  vehicles  14  per  cent., 
while  heavy  single-horse  teams  have  decreased  only  3  per 
cent.,  and  heavy  teams  with  two  or  more  horses  have  de- 
creased only  5  per  cent. 

Motor  Trucks 
Equally  interesting  for  the  future  may  be  the  fact  that 
while  we  had  almost  no  motor  trucks  in  1909,  in  1912 
we  have  an  average  of  over  11  per  station  per  day,  or 
about  3  per  cent,  of  the  total  traffic  in  numbers  and  much 
more  in  weight.  What  will  it  be  in  the  near  future?  That 
is  one  of  the  questions  we  must  answer.  The  increase  in 
motor  trucks  between  our  August  and  October  census  was 
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notable.  The  average  number  of  vehicles  at  each  station 
decreased  72  a  day  or  18  per  cent.,  while  the  number  of 
motor  trucks  actually  increased  4  per  cent.  In  one  town 
there  was  an  average  of  only  one  truck  a  day  in  August, 
while  in  October  there  were  27.  In  another  town  there 
were  27  a  day  in  August  and  49  in  October. 

Tou  must  realize  that  our  count  is  taken  all  over  the 
state,  in  the  country  towns  as  well  as  near  cities,  and  the 
figure,  11  trucks,  is  merely  an  average. 

On  the  state  highways  near  the  cities  we  often  found 
from  50  to  76  trucks  a  day,  and  usually  from  16  to  30.  On 
some  roads  motor  trucks  constituted  over  16  per  cent,  of 
the  total  number  of  vehicles  and  actually  outnumbered 
touring  cars.  Merely  to  illustrate,  I  might  state  that  on 
some  of  our  roads  we  had  2,100  to  2,400  vehicles  daily, 
and  on  many  we  had  800  to  1,000,  and  yet  the  average  for 
the  whole  166  stations  was  about  360. 

Pleasure  Traffic  Around  Boston 

The  census  near  Boston  in  the  parks  may  be  interesting, 
but  it  must  be  remembered  that  it  is,  in  many  instances, 
light  pleasure  trafllc.  The  following  figures  relate  to  the 
census  taken  in  August,  1912. 

^       METROPOLITAN    PARKS 
(Mostly  Pleasure  Vehicles.) 

-         8        2 

"    1    5i 

Location.  ®S        >  od 

-■§     I       ^-3 
g"     I       ^' 

Lynn,    Prescott   PI.   &   Shore   Res 1,530  1,411  92 

Revere,    Saugus    River    Bridge    1,872  1,808  97 

Somerville,    Alewlfe   Bridge    491  474  97 

Medford,  Parkway  and  Main  street    515  492  95 

•Somerville.    Wellington    Bridge 2,528  2,174  86 

•Milton,    Mattapan    Bridge    2,383  1,717  72 

Medford,  Maiden  River  Bridge    1.884  1,848  98 

BOSTON    PARKS 

(All  Classes  of  Vehicles.) 

Prince    St.,    Jamaica    Plain 1,934  1,715  89 

Commonwealth  Ave.,  a  city  residential  street.  3,009  2,634  88 

Washington  St.  a  suburban  city  avenue 1,109  671  60 

•All  classes  of  vehicles. 

At  the  last  two  points  there  were  daily  247  and  296 
heavy  teams. 
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Traffic  at  Night 
We  had  a  count  made   for  24   hours  a  day  at  a  few 
points,  and  the  result  may  be  Interesting,  so  I  print  a  short 
table. 

DAY  AND  NIGHT,  12  HOURS  EACH— OCTOBER,  1912 

^"~V©  h  1  cl  c  fr~^ 
/^Automobiles,~>v  (^H  kinds).  Total  ve-  Perctgs. 
day.  nigrht.         day.  nlsht.     hides,  at  nlgrht. 

Lexinston     302       59  43><       104  642         19 

Watertown 873       72  67^       141  812         17 

Chelsea    103       10  368         53  411         13 

Somerville 266       70  689       231  913         25 

Boston    858       69  513         94  607         15 

I  computed  several  night  and  day  counts  for  the  two 
years  to  get  an  average,  and  found  that  on  the  average 
the  night  traffic  constituted  about  18  per  cent,  of  the  total 
traffic;  consequently,  one  should  add  about  22  per  cent, 
to  the  14-hour  day  count  to  ascertain  the  total  number  of 
vehicles. 
Increase  in  Travel  Caused  by  Building  a  Good  Road 
In  some  instances  this  is  caused  more  by  a  diversion  of 
travel  from  other  roads  in  the  neighborhood,  than  it  is 
by  creating  a  new  and  pleasant  route;  in  other  places  it  is 
because  a  new  and  pleasant  route  is  furnished,  and,  of 
course,  always  both  causes  enter  in  more  or  less.  Nat- 
urally, automobiles  have  brought  in  traveling,  and  put 
many  places  upon  the  map  which  were  not  there  before, 
especially  in  New  York  and  New  England,  where  the  woods, 
lakes,  mountains  and  seashore  furnish  the  great  recreation 
and  vacation  resorts  for  the  whole  country. 

A  Few  Specific  Instances  to  Illustrate 
There  are  two  or  more  routes  from  Boston,  along  the 
North  Shore  and  to  Maine  and  New  Hampshire.  In  the 
town  of  Salisbury,  on  the  main  line  to  the  large  New  Hamp- 
shire resorts,  the  new  and  better  road  has  increased  the 
travel  in  part,  and  the  increase  in  touring  has  also  in- 
creased the  traffic.  In  1909  we  found  an  average  of  185 
vehicles  a  day  passing  over  this  road;  in  1912,  686 — an 
increase  of  217  per  cent,  in  three  years.  Automobiles  had 
increased  from  an  average  of  136  a  day  to  406,  or  200  per 
cent.,  and  heavy  teams  from  25  to  97,  or  288  per  cent. 
Both  causes  you  see  operated. 

At  the  same  time  on  the  same  route  in  North  Beverly 
and  Hamilton  where  the  roads  were  equally  good   in  1909 
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and  1912,  the  increase  in  travel  was  34  and  74  per  cent., 
the  total  number  of  vehicles  at  all  three  points  in  1912  not 
being  very  different.  Salisbury  with  a  good  road  had 
caught  up,  that  was  all. 

Another  illustration  which  probably  indicates  a  diversion 
to  another  route  because  of  the  building  of  a  new  road  is 
the  Newburyport  Turnpike,  from  Boston  to  Newburyport. 
This  route  is  hilly,  and  in  1909  it  was  in  very  bad  order, 
very  rough  and  narrow,  with  many  holes  and  rocks,  and 
bumps  the  whole  length.  During  the  last  three  years  we 
have  been  improving  the  road,  working  in  eight  towns, 
over  26  miles  of  road,  and  using  a  part  of  our  motor  vehi- 
cle fees  on  it,  making  a  reasonably  good  gravel  road,  at 
an  expense,  so  far  of  about  $1,000  a  mile. 

Taking  points  on  this  route,  which  is  the  shortest  and 
most  direct  between  Boston  and  Newbursrport:  At  Lynn- 
field  there  were  only  81  vehicles  a  day  in  1909,  while  In 
1912  there  were  333,  an  increase  of  300  per  cent.  Auto- 
mobiles had  increased  from  34  to  249  a  day.  At  a  point 
farther  away  from  Boston  on  this  same  route  in  1909  there 
was  an  average  of  from  6  to  7  teams  a  day,  and  6  to  7 
automobiles;  a  total  of  13  vehicles  a  day.  In  1912,  after 
the  road  had  been  improved,  there  were  29  teama  instead 
of  an  average  of  6  a  day,  and  80  automobiles  in  place  of  6. 
The  total  number  of  vehicles  had  increased  from  13  a  day 
to  108 — seven  times  as  many  vehicles  today  use  that 
road  daily.  This  travel  will  more  than  double  in  a  short 
time  as  soon  as  the  road  condition  becomes  known  and  it 
is  routed  in  the  automobile  books.  Then  we  shall  be  forced 
to  oil  it,  and  I  hope  the  automobile  fees  will  be  sufiicient 
for  this  kind  of  work.  On  many  of  these  through  routes 
the  towns  are  poor  and  cannot  possibly  afford  to  oil  their 
roads.  Many  times  also,  as  in  the  case  of  this  road,  the 
through  route  is  of  no  interest  to  the  town,  or  ito  inhabi- 
tants— ^no  one  lives  on  it. 

Attractive  Scenery  Blade  Accessible — Country  Developed— 
Values  Increased 

On  Cape  Cod  in  Massachusetts  there  is  nothing  but  sand. 
The  roads  formerly  were  sand,  and  were  deeply  rutted; 
often  for  30  or  40  feet  in  width  they  were  practically 
ploughed  into  furrows  where  each  teamster  had  attempted 
to  find  a  new  rut  with  a  little  grass  on  top,  in  the  vain 
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hope  that  his  team  could  pull  over  the  hill  with  at  least 
one-half  a  ton.     Often  and  often  he  was  disappointed. 

First,  many  of  these  roads  were  more  or  less  hardened 
and  greatly  improved  by  using  clay,  or  even  loam,  to  help 
pack  the  sand.  This  worked  reasonably  well  with  very 
light  traffic,  but  in  a  long  dry  spell  the  roads  often  went 
to  pieces. 

Now  the  main  lines  on  Cape  Cod  are  mostly  state  high- 
ways, although  often  the  town  paid  a  large  part  or  the 
whole  of  the  cost  of  building  them.  Many  of  these  roads 
are  now  macadam.  The  automobile  traffic  increased  so 
much  that  they  were  rapidly  being  destroyed  and  we  have 
had  to  oil  most  of  them;  again  using  motor  vehicle  fees. 

During  the  last  few  years,  however,  we  have  been  build- 
ing many  miles  of  road,  where  the  team  traffic  was  not 
heavy,  of  hot  asphaltic  oil  and  sand,  making  reasonably 
satisfactory  roads  at  a  cost  of  one-third  to  one-quarter,  or 
even  less,  of  the  cost  of  macadam  in  that  locality.  I  mere- 
ly mention  this  in  passing  as  my  topic  is  traffic,  not  con- 
struction. 

Here  again  the  increase  in  traffic  shows  how  a  good  road 
attracts  travelers.  A  sand-oil  road  replaced  a  sand  road, 
and  here  is  the  result:  In  one  town  in  1909,  there  were 
118  vehicles,  of  which  only  41  were  automobiles;  in  1912 
(only  three  years  later)  there  were  331  vehicles,  and  142 
of  them  were  automobiles.  The  total  traffic  had  increased 
180  per  cent,  but — mark  this — over  100  more  automobiles 
passed  there  every  day.  The  tourist  had  arrived  and  was 
spending  his  money.  Don't  you  think  seashore  homes  will 
be  erected,  and  land  values  increased? 

Take  another  illustration,  on  the  main  line  to  Province- 
town,  which  is  at  the  tip  end  of  Cape  Cod.  In  1909,  17 
automobiles  a  day;  in  1912,  70.  The  total  vehicles  using 
that  road  increased  from  63  in  1909  to  102,  or  62  per 
cent.,  but — mark  this — the  number  of  vehicles  Increased 
39  a  day,  while  the  automobiles  increased  53  a  day.  Some 
of  the  teams  had  been  replaced  by  automobiles. 

Another  noticeable  point  is,  that  taking  the  whole  route 
from  Boston  to  Provincetown,  and  counting  the  traffic  at 
eight  points  scattered  along  the  route,  from  8  miles  out 
of  Boston  to  140  miles,  the  average  increase  in  traffic  is  only 
41  per  cent.,  whereas  at  these  points  a  long  way  down  on  the 
Cape,  it  is  180  per  cent,  and  62  per  cent.,  respectively. 
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Jacob*s  liadder 

Our  commission  has  been  building  on  the  main  line  be- 
tween Springfield  and  Pittsfleld — the  Connecticut  and  the 
Berkshire  Valleys.  It  has  built  around  Jacob's  Ladder,  the 
worst  place  on  that  route,  and  there  is  now  a  reasonably 
good  road  all  the  way — no  place  bad  enough  to  deter  any- 
one from  touring,  though  about  nine  miles  are  still  ordi- 
nary country  dirt  roads.  This  route  is  much  used  by  auto- 
mobiles coming  from  Albany  and  New  York  state  points, 
and  going  to  the  seashore  or  mountains.  Here  again,  at 
one  point  the  vehicles  using  the  road  a  day  increased  from 
234  in  1909  to  348  in  1912,  about  45  per  cent.;  and  at 
another  point  they  Increased  from  183  a  day  in  1909  to 
S25  in  1912,  an  increase  of  72  per  cent.  The  automobiles 
at  the  first  point  increased  from  77  to  182,  or  more  than 
double;  and  at  the  second  from  69  a  day  to  209  a  day, 
three  to  four  times  as  many  motors  using  the  road  every 
day  in  1912  as  used  the  same  road  in  1909,  and  the  end 
is  not  yet. 

Weight  of  TraflBc  an  Important  Consideration 

After  all,  it  is  not  numbers  which  tell  the  story,  it  is 
weight,  and  it  is  not  weight  alone  but  the  vehicle  by  which 
It  is  transported,  whether  by  horses  or  by  motor.  It  is 
not  the  tractive  power  alone  that  makes  the  difference, 
but  the  tires  which  support  the  vehicle;  whether  iron  or 
rubber  comes  in  contact  with  the  road;  whether  the  vehi- 
cle is  pulled  over  the  road  or  propels  itself,  and  thus  pulls 
upon  the  road  surface.  All  of  these  considerations,  in  my 
opinion,  are  probably  not  as  important  on  many  road  sur- 
faces as  the  actual  weight  imposed  upon  the  road  per  inch 
width  of  tire  resting  upon  the  road. 

Narrow  Tires  Cause  Most  Dama-^e 

In  other  words,  heavy  loads  supported  upon  narrow  iron 
tires,  having  a  weight  of  over  600  to  800  lbs.  for  each  inch 
in  width  of  the  tire,  do  vastly  more  damage  to  most,  if  not 
all,  our  roads  than  do  very  much  heavier  loads  where  the 
weight  per  inch  width  of  tire  is  less.  Such  loads  carried 
on  such  narrow  tires  will  practically  destroy  any  road  sur- 
face, except  a  pavement,  in  a  few  months  If  there  are  many 
such  vehicles  using  the  road  every  day. 
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Determination  of  Weight  of  Traffic 

After  careful  study  they  have  adopted  in  England  an  as- 
sumed weight,  or  coefficient,  for  each  kind  of  vehicle  using 
the  roads,  in  order  to  make  a  fair  comparison  of  the  traffic 
upon  different  roads  where  the  traffic  varies,  and  to  more 
nearly  show  what  the  road  must  support.  It  is  quite  sim- 
ilar to  the  formula  in  use  in  France  and  on  the  Continent* 
I  have  therefore  used  it,  both  for  want  of  a  better  one  and 
also  because  it  gives  a  fair  basis  of  comparison.  I  sub- 
mit a  table  showing  the  weight  of  the  road  traf^c  on  our 
roads  computed  in  this  way,  with  the  coefficient  reduced  to 
our  tons  of  2,0(^0  lbs.  each  in  every  case,  both  on  the  Eng- 
lish and  our  Massachusetts  roads. 

WEIGHT  OP  TRAFFIC  ON  MASSACHUSETTS  ROADS 

, 1909 ^ , 191 J ^ 

Av.  No  Wt.  Tons  Av.  No.  Wt  Tons 

Per    Assumed    Per        Per    Assumed    Per 
Day      Weight     Day        Day     Weight    Day 
PerSta.    Tons.  PerSta.  PerSta.  Tons.  PerSta. 
MOTORS 

Runabouts    20.8         1.43         29.7         37.2         1.43         53.2 

Touring  cars 76.3         2.28       167.9       178.5         2.28       886.9 

Trucks 6.26  ....         11.6         6.26         71.9 

Totals 96.1         ....       197.6       ."22.2         . . ..       612.0 

HORSE-DRAWN  VEHICLES.   • 

1  Horse— Light....  71.6    0.86    26.7    68.6    0.86    19.8 

1  Horse— Heavy...  49.8    1.12    66.2    47.6    1.12    68.8 

2  or  more  Horses — 

Light    4.2         0.54  2.3  8.6         0.64  1.9 

2  or  more  Horses — 

Heavy   26.0         2.46         64.0         24.7         2.46         60.8 

Totals    161.0         ....       147.2       129.4         ....       186.3 

Totals  of  all  kinds.  247.0         ....       844.8       851.8         647.8 

Here  again  not  only  are  the  changes  in  traffic  notable 
but  the  weights  are  even  more  important.  The  average 
weight  per  station  per  day  of  the  motor  vehicles  in  1909 
was  197  tons,  in  1912  it  was  612  tons.  For  horse-drawn 
vehicles  it  was  147  tons  in  1909  and  only  135  tons  a  day 
in  1912. 

The  weight  of  automobile  traffic  has  increased  160  per 
cent,  in  three  years,  while  the  weight  of  horse-drawn  vehi- 
cles has  actually  decreased  8  per  cent,  in  the  same  time. 
While  this  is  true,  note  what  happened — ^the  motor  truck 
iias  come  in  with  an  average  number  of  trucks  of  11% 
per  station,  and  their  weight  is  nearly  72  tons  a  day. 
Weight  of  teams  decreased   12   tons  a  day;    trucks  came 
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in  with  a  weight  of  72  tons  a  day — making  good  the  loss 
in  team  weight  six  times  over. 

Some  English  Traffic 

A  comparison  may  be  of  interest,  and  so  I  print  the  fore- 
going traffic  statistics  taken  in  1911  on  the  main  roads  in 
the  County  of  East  Sussex  in  England,  at  101  stations,  and 
in  the  County  of  Kent,  at  47  stations. 

COUNTY   OF  BAST   SUSSEX.    101   STATIONS. 

Average 
Av.  Total    Av.  No.  Total  Wt  Av.  Wt 

No.       Per  Day   Per       Tons         Tone 
Per  Day  PerSta.  Cent    Per  Day   PerSta. 

Motors     9.115         90.2         47.6  ) 

Horse-drawn    vehicles.  10.087         99.9         62.6  J      S.886         284.7 

19.202       190.1  100.0 

COUNTY  OF  KENT.   47  STATIONS. 

Motors     5.171       110.0  S9.8  ) 

Horse-drawn   vehicles.     7.825       166.6  60.2  J    29,844.6      686 

12,996       276.6       100.0 

Two  Facto  of  Ck^nsideraMe  Inleresi 

First — Motor  vehicles  constituted  only  from  40  to  47 
per  cent,  of  their  traffic  in  1911,  whereas  they  made  up 
63  per  cent,  of  our  traffic  in  1912,  while  in  1909  they  made 
39  per  cent,  of  our  traffic. 

Seconds — In  total  wei^t  of  traffic  the  roads  in  East 
Sussex  had  about  the  same  average  weight  per  station  as 
did  our  roads  in  1909  (384  tons  and  344.  respectively), 
whereas,  the  County  of  Kent  in  1911  had  a  little  less 
weight  of  traffic  per  station  than  we  had  on  our  roads  in 
1912  (635  tons  in  Kent.  647  tons  in  Massachusetts). 

Width  of  Roadway  a  Vital  Consideration 

The  width  of  the  roadway  must  be  taken  into  considera- 
tion, as  it  is  manifest  that  what  wears  out  a  road  is  the 
actual  weight  and  volume  of  traffic  that  has  to  be  sus- 
tained by  each  inch  in  width  of  the  road  surface.  Conse- 
quently, I  have  had  some  tables  prepared  showing  the 
assumed  actual  weight,  in  tons  per  day.  passing  over  each 
yard  in  width  of  the  macadam  roadway  on  certain  roads  in 
Massachusetts. 

I  selected  a  teaming  road  near  Boston  (Medford) ;  a 
teaming  road  in  Shrewsbury  near  Worcester  (population, 
150.000);  one  road  at  a  popular  seashore  resort  (Beverly 
East) ;  a  main  through  line  with  local  travel,  also  20  miles 
from   Boston    (Beverly  North);    a  station   10   miles  from 
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Boston  (Weston)  on  the  through  line  to  Worcester,  with 
some  local  travel;  and  a  second  station  on  a  fairly  heavily 
traveled  road  leading  into  Boston. 

For  purposes  of  comparison  I  also  print  like  tahles 
of  the  traffic  upon  the  London-Folkestone  Road,  one  of 
the  main  roads  in  England,  leading  into  London.  [See 
pages  225,  226  and  227.]  It  was  made  to  show  what  the 
traffic  was  over  the  piece  of  road  the  Road  Board  selected, 
on  which  they  placed  the  many  experimental  pieces  of  road 
which  are  being  built  and  are  to  be  carefully  measured  to 
show  actual  wear  upon  the  roads.  It  was  selected  as  a 
typical,  heavily  traveled,  English  main  road;  heavy  sub- 
urban travel,  not  city  traffic. 

Kind  of  Traffic 

A  careful  study  and  comparison  will  show  several  in- 
teresting things.      ^ 

(1)  The  English  travel  in  numbers  does  not  differ  very 
materially  from  ours;  we  often  have  more. 

(2)  The  weight  carried  per  yard  width  in  Massachusetts 
is  sometimes  more  and  sometimes  less;  not  so  very  dif- 
ferent. 

(3)  It  is  in  the  kind  of  traffic  carried  that  the  greatest 
difference  appears.     It  is  most  significant. 

Lorries,  traction  engines,  omnibuses,  motor  trucks,  on 
the  English  road  constitute  one-half  of  the  total  weight 
carried  per  yard  width  of  roadway.  Think  of  it  for  a 
minute,  one-half  of  the  total  traffic  carried  by  heavy  self- 
propelled  vehicles,  and  often  on  iron  tires,  whereas,  on  our 
roads,  that  traffic  is  only  a  very  small  percentage  of  the 
total,  just  about  10  per  cent,  instead  of  50  per  cent.,  and 
it  is  all  carried  on  motor  trucks  with  rubber  tires,  and 
none  of  it  on  iron  tires,  a  most  important  consideration. 

Character  and  Volume  of  Traffic  Affect  Both  Construction 
and  Maintenance 

This  is  not  my  topic,  but  as  any  traffic  study  is  of  value 
only  for  the  purpose  of  helping  the  road  engineer  de- 
termine the  type  of  road  to  build  and  the  best  method  of 
maintenance,  a  few  words  on  this  subject  may  not  be  out 
of  place. 

Much  Motor  Traffic  Makes  Binder  Necessary 

The  experience  in  Massachusetts  and  elsewhere  has 
shown  conclusively  that  large  numbers  of  swiftly  moving 
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TABLE  SHOWING  COMPARISON  OP  WEIGHTS  PER  YARD 
WIDTH  OP  CARRIAGE  WAY  ON  ROADS  LEADING  INTO 
BOSTON.  MASS.,  PROM  ROAD  TRAPPIC  CENSUS  OP  1909 
AND  1912. 

Casslflcation  Of  vehicle..     §?|       ^^2   ^i|»|S   "SSS^  S3 

<;  ^         n  c*                  »^ 
SHREWSBURY  (OBSERVATION  STA  NO.  SIO)  WORCESTER- 
BOSTON  ROAD. 

Motor  Vehicles: 

Runabouts    76  1.48  21.7         90           +141 

Touring   Cars    407.5  2.23  181.7         87.4         +108 

Trucks   17  6.25  21.2 

Horse  Drawn  Vehicles: 

Llgrht  Vehicles,  one  horse.       64  0.36  4.6           7.1        — 35 

Heavy  Vehicles,  one  horse       60.5  1.12  13.6         20.9         — 35 
Ligrht    Vehicles,    two    or 

more   horses 4.5  0.54  0.5           0.4         +  25 

Heavy  Vehicles,    two   or 

more   horses 86  2.46  17.7         29.5         — 40 

Totals     665.5         261.0       154.3         +  69 

Remarks. — Carriage  Way,  15  ft 

MBDPORD— SOMERVILL.E     (OBSERVATION     STA     NO.     342) 
BOSTON— LAWRENCE   ROAD. 
Motor  Vehicles: 

Runabouts    44.5  1.48  6.8  1.8         +278 

Touring    Cars 121.5  2.28  29.0  12.9         +126 

Trucks   49  6.25  82.8  

Horse  Drawn  Vehicles: 

Light  Vehicles,  one  horse.  47.5  0.86  1.8  1.9        —  5 

Heavy  Vehicles,  one  horse  198.5  1.12  28.8  18.6         +28 
Light    Vehicles,    two    or 

more   horses 2  0.54  0.1  0.5        — 80 

Heavy   Vehicles,    two    or 

more   horses 183.5  2.46  48.4  28.9         +67 

Totals     686.5         ....         142.7         64.6         +121 

Remarks. — Carriage  Way,  28  ft. 

BEVERLY   (EAST)    (OBSERVATION  STA  NO.  331)   BEVERLY 
—MANCHESTER  ROAD. 
Motor  Vehicles: 

Runabouts    168  1.43  88.8         80.7         +  26 

Touring   Cars    849  2.23  815.6       246.8         +  28 

Trucks     56.5  6.25  58.8         

Horse  Drawn  Vehicles: 

Light  Vehicles,  one  horse.  274.6  0.36  16.6         26.2         —87 

Heavy  Vehicles,  one  horse  118.5  1.12  22.1         29.3        — 25 
Light    Vehicles,    two    or 

more   horses 29.6  0.54  2.7  6.2        —48 

Heavy   Vehicles,    two    or 

more  horses 70.6  2.46  28.9         40.2        — 28 

Totals     1,661.5         ....  483.3       378.4         +  27 

Remarks. — Carriage  Way,  18  ft. 
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TABLE  SHOWING  COMPARISON  OP  WEIGHTS  PER  TARD 
WIDTH  OP  CARRIAGE  WAY  ON  ROADS  LEADING  INTO 
BOSTON,  MASS.,  PROM  ROAD  TRAPPIC  CENSUS  OP  1909 
AND  1912.     (Continued.) 

.0*3  ©be*    u\  .  hof^^^g 

Classification  of  Vehicles.  C?rt        P^-g^l  S^  ol  3^«2S    3  • 

«<  H  Eh  "^ 

WESTON   (OBSERVATION  STA  NO.  844)   WALTHAM— MARL- 
BOROUGH ROAD. 

Motor  Vehicles: 

Runabouts    115  1.48  27.4         18.4         +49 

TourinfiT  Cars 688  2.28         198.1         96.6         +108 

Trucks     30  6.26  81.2         .... 

Horse  Drawn  Vehicles: 
Llgrht  Vehicles,  one  horse.     167  0.86  10.0         18.0        —23 

Heavy  Vehicles,  one  horse       98  1.12  18.8         20.6        —11 

LlfiTht    Vehicles,    two    or 

more   horses 6  0.64  0.4  0.7         — 48 

Heavy   Vehicles,   two   or 

more   horses 59  2.46  24.2         28.7        — 16 

Totals     1,007  ....         319.6       176.8         +  81 

Remarks. — Carriage  Way,  18  ft,  October  Census  only. 

NATICK    (WEST)    (OBSERVATION  STA  NO.   346)    PRAMINQ- 
HAM— BOSTON   ROAD. 

Motor  Vehicles: 

Runabouts    42  1.48  10              4.8         +182 

Touring    Cars 240  2.28  89.2         84.9        +166 

Trucks   20  6.26  20.8         

Horse  Drawn  Vehicles: 

Light  Vehicles,  one  horse.  41  0.86  2.6           2.1        +  19 

Heavy  Vehicles,  one  horse  61  1.12  11.4           8.0        +  42 
Light    Vehicles,    two    or 

more   horses 1  0.64  0.1           0.8        — 67 

Heavy   Vehicles,    two    or 

more   horses 22  2.46  9.0           6.8         +  70 

Totals    427  ....         148.0         64.9         +160 

Remarks. — Carriage  Way,  18  ft,  October  Census  only. 

BEVERLY  (NORTH)    (OBSERVATION  STA  882B)  WBNHAM— 

BEVERLY  ROAD. 

Motor  Vehicles: 

Runabouts    83  1.43  19.8         18.6         +     6 

Touring   Cars    842  2.28  127.1         78.2         +  74 

Trucks     46  6.25           47.9         

Horse  Drawn  Vehicles: 

Light  Vehicles,  one  horse.  73  0.86  4.4           7.7         — 48 

Heavy  Vehicles,  one  horse  108  1.12  20.2         17.9         +  18 
Light    Vehicles,     two    or 

more    horses 5  .54  0.4           1.1         — 64 

Heavy    Vehicles,    two    or 

more   horses 116.5  2.46  47.8         27.7         +72 

Totals     773.5         ....  269.6       146.2         +  84 

Remarks. — Carriage  Way,  18  ft. 
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TABLE  SHOWING  COMPARISON  OF  WEIGHTS  PER  YARD 
WIDTH  OP  CARRIAGE  WAY  ON  ROADS  LEADING  "fSffo 
BOSTON,  MASS.,  PROM  ROAD  TRAFFIC  CENSUS  OF  1909 
AND  1912.  (Continued). 

^•3         ©to®  U)  >      ui  o^ 

Cla«8iflcation  of  Vehicles.     0%$       p.®^  ^^  Sg 

Sop.       «5o  %.  »  ^  eg 

QUINCY  (BAST)  (OBSERVATION  STA.  NO.  403)  BOSTON— 

SO.  SHORE  ROAD. 

Motor  Vehicles: 

Runabouts    114  1.48           15.3         14.8        +    S 

Tourlner   Cars    467  2.23           97.6         47.9        +  84 

Trucks   38.6  6.26           22.6         .... 

Horse  Drawn  Vehicles: 

LIsrht  Vehicles,  one  horse.  46  0.36             1.6           t.O        — 60 

Heavy  Vehicles,  one  horse  216.5  1.12          22.7        20.6        +  11 
Ll^ht    Vehicles,    two    or 

more   horses 0.5  0.64          ....           0.1           ... 

Heavy   Vehicles,    two   or 

more   horses 104.5  2.46           24.1         20.4        +18 

Totals    986.0         183.8       106.7         -f  72 

Remarks.— ^arriagre  Way,  32  ft 

SIMILAR  TABLE   FOR  AN  ENGLISH  ROAD. 

LONDON— FOLKESTONE  ROAD  (BETWEEN  LONDON  COUNTY 
BOUNDARY  AND  SIDCUP). 

Motor  Vehicles: 

Not  includiner  cycles,  om- 
nibuses, lorries  or  trac- 
tion   enerines 180.6 

Lorries,  omnibuses,  trac- 
tion  enerines    151.9 

Horse  Drawn  Vehicles: 

Ligrht  Vehicles,  one  horse.     104.9 

Heavy  Vehicles,  one  horse       19.3 

LifiTht  Vehicles,  two  or 
more   horses 82.9 

Heavy  Vehicles,  two  or 
more   horses 247.1 


Totals 736.7 


1.83 

34.1 

6.25 

136.6 

0.36 
1.12 

5.4 
3.1 

.54 

6.4 

2.46 

86.8 
271.4 

Remarks. — Carriagre  Way,  21  ft,  6  A.  M.  to  6.  A.  M. 

automobiles  cannot  successfully  be  carried  over  a  water 
bound  macadam  road  or  over  a  gravel  road.  Such  a  road 
becomes  raveled  very  rapidly,  rutted  and  disintegrated.  Our 
traffic  studies  indicate  that  from  fifty  to  one  hundred  auto- 
mobiles a  day  make  the  use  of  some  dust  layer  or  binder 
necessary.     Possibly  its  use  would  prove  economical  on  a 
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road  where  there  is  even  less  motor  traflSc.  Remember, 
Massachusetts  state  highways  seldom  have  city  traffic,  as 
they  are  located  mostly  on  main  roads  in  the  country,  al- 
though often  near  the  cities  and  leading  into  them. 

Bituminous  or  Other  Permanent  Construction  Economical 
With  Much  Team  Traffic 

WitL  the  motor  traffic  which  we  already  haye,  we  are 
forced,  we  think,  both  for  economy  and  for  efficiency,  where 
a  road  has  a  heavy  team  traffic  as  well,  to  a^ppt  in 
construction  or  resurfacing  some  form  of  bituminous  mix- 
ture for  the  upper  two  or  three  inches  of  the  road  surface, 
at  least,  or  some  stronger  road,  like  concrete.  We  could 
show  you  many  places  where  we  believe  such  construction  or 
reconstruction  has  been,  and  will  be,  economical. 
Automobiles  Only 

On  the  other  hand,  we  can  also  show  you  some  oiled 
gravel  roads  which  are  satisfactory  and  very  economical, 
if  they  are  constantly  and  properly  maintained,  where 
there  are  large  numbers  of  swiftly  moving  automobiles  a 
day,  in  the  summer  months  at  least,  but  not  many  heavy, 
loaded  teams.  Some  of  these  roads  have  600  automobiles 
or  more  a  day,  and  yet  they  are  cheaply  buiU  and  cheaply 
maintained.  We  can  show  you  some  roads  built  of  sand 
and  asphaltic  oil  of  which  the  same  is  true,  but,  mark  this 
well,  these  roads  have  very  little  heavy  teaming  on  them. 
Heavy  teams  and  many  heavy  motor  trucks  would  rut  such 
roads  quickly  and  soon  wear  them  out 

Bfaintenanoe 

When  the  motor  vehicle  appeared  in  fair  numbers  upon 
our  roads,  we  had  in  Massachusetts  from  600  to  700  mites 
of  state  highways  (we  now  have  over  900),  and  they  were 
mostly  water  bound  macadam,  with  some  few  miles  of 
gravel  road.  These  highways  had  been  built  from  one  to 
fourteen  years  previously,  very  few  miles  had  been  resur- 
faced, and  the  commission  had  only  |100  a  mile  a  year  for 
maintenance  and  resurfacing,  and  not  that  much  except 
for  the  last  few  years.  The  maintenance  of  these  old  roads 
was  our  problem  in  1908,  and  has  been  ever  since.  Auto- 
mobile travel  increased  40  per  cent,  a  year  and  the  total 
traffic  14  per  cent,  a  year,  and  these  roads  must  be  main- 
tained, or  the  state's  money,  borrowed  on  long  time  bonds, 
would  be  lost  and  wasted;  the  good  roads  would  be  gone, 
but  the  bonds  would  still  remain  to  be  paid. 
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Money  Necessary 
First,  we  had  to  get  the  necessary  money.  We  obtained 
this  from  two  sources.  The  state  doubled  its  appropria- 
tion, giTing  us  1200,000  a  year  instead  of  $100,000.  We 
secured  a  larger  motor  vehicle  fee  and  the  right  to  use 
the  net  fees  for  the  maintenance  of  the  roads.  These  two 
sources  of  revenue  for  the  last  three  years  have  provided 
us  with  about  $500,000  a  year  for  the  roads,  instead  of 
$100,000;  an  average  of  $450  a  mile  a  year,  instead  of 
$100.  We  think  we  are  catching  up;  anyway  we  are  at 
least  holding  our  own. 

Bituminous  Binders  and  Dust  Layers  Used  < 

We  have  saved  many  miles  of  our  old  roads  by  spread- 
ing a  coat  of  asphaltic  oil — ^light  or  heavy— or  tar,  over 
them.  Today  some  asphaltic  binder  or  dust  layer  has 
been  used  on  over  80  per  cent,  of  our  state  highways,  and 
the  only  roads  on  which  it  has  not  been  used  are  those 
located  in  the  country  districts  where  there  is  very  light 
traffic.  This  year  we  have  used  nearly  2,000,000  gallons 
of  bituminous  material  in  construction  or  maintenance. 
Over  800  of  the  930  miles  of  our  state  highways  have 
received  some  form  of  bituminous  treatment.  We  have 
resurfaced  as  many  miles  of  road  every  year  as  we  could 
compatibly  with  saving  all  our  roads;  using,  where  the 
traffic  was  heavy,  a  bituminous  macadam  on  the  top  three 
inches. 

Effect  of  Traffic  on  Bituminous  Surfaces 
I  can  only  touch  upon  this  subject,  though  I  could  talk 
all  day  and  then  only  tell  a  part  of  what  I  think  I  know. 
We  have  four  division  engineers,  each  in  charge  of  a  par- 
ticular district.  I  asked  them  all  the  same  questions  re- 
lating to  the  use  of  different  tars,  oils,  asphalts,  etc.,  and 
their  opinion  of  the  relative  merits  or  demerits  of  each, 
both  from  a  maintenance  point  of  view  and  for  economy. 
I  secured  four  answers,  all  good,  but  all  different.  One 
had  u^ed  tar  on  the  surface  successfully,  another  had  not. 
One  liked  tar  for  penetration  or  mixing;  another  preferred 
an  asphaltic  compound.  The  same  was  true  of  the  use 
of  various  asphaltic  oils  as  a  blanket  coat,  or  as  a  dust 
layer.  One  preferred  a  heavy  cold  oil,  another  a  heavier 
hot  oil,  and  so  it  went. 

There  was,  however,  if  you  studied  the  traffic  and  other 
conditions  carefully,   a  real  agreement  in  all   essentials. 
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Hence,  I  venture  to  state  a  few  facts  I  think  we  know,  as 
It  may  help  the  few  road  builders  who  do  not  know  any 
more  than  we  do. 

Where  Heavy  Oils  Pail 

We  have  a  good  many  miles  of  old  macadam  road  which 
have  been  saved  and  maintained  by  one-half  gallon  of  hot 
asphaltic  oil  spread  upon  each  square  yard  of  surface  and 
properly  covered  with  sand  and  pea  stone  or  gravel.  These 
roads  have,  many  of  them,  worn  three  years,  and  in  their 
fourth  year  are  still  in  good  condition.  A  few  miles  have 
worn  four  years  and  are  now  on  their  fifth  year.  The 
•  patching  has  cost  but  little  (their  treatment  and  main- 
tenance might  average  from  two  to  three  cents  a  yard  a 
year). 

These  roads  often  have  very  heavy  automobile  travel, 
possibly  over  1,000  cars  a  day.  They  often  have  large 
numbers  of  teams  daily.  One  has  over  500  teams  and  1,000 
automobiles,  and  a  heavy  blanket  oil  surface  has  worn 
reasonably  well  for  three  years,  and  will  a  fourth,  with  a 
few  exceptional  places.  This  same  road  also  has  an  aver- 
age of  55  motor  trucks  a  day. 

Near  two  stations,  where  the  teaming  was  heavy  and  ex- 
cessive, for  one-quarter  of  a  mile  in  each  place  (out  of 
four  miles),  the  blanket  oil  failed.  It  crumbled,  went 
into  mud,  developed  holes  and  was  disappearing.  We  have 
replaced  the  top  three  inches  with  an  asphaltic  bituminous 
macadam. 

Heavy   Horse-drawn   Teams   Cause  Failure 

The  traffic  study  shows  that  it  is  not  the  number  of 
teams,  but  heavy  teams — two  or  more  horses,  heavy  loads 
on  narrow  tires — ^that  cause  the  failure. 

The  failure  of  roads  treated  with  heavy  oil  has  occurred 
on  a  few  miles  of  road  at  certain  places  where  it  was 
clear  that  heavy  horse-drawn  teams  were  responsible.  In 
two  instances  it  was  fifty  to  seventy-five  Ice  teams  a  day, 
together  with  the  other  teams,  carrying  three  tons  or  more 
each  on  2% -in.  to  3-in.  tires.  In  a  month  the  oil  Surface 
began  to  crumble  and  break  up  on  the  side  of  the  road  on 
which  the  loaded  teams  traveled.  It  lasted  three  months 
on  the  other  side  of  the  road  where  these  teams  came  back 
empty.  '  This  same  road,  treated  with  the  same  oil,  is  still 
in  good  condition  beyond  these  ice  houses;  in  one  case 
for  three  miles,  in  the  other  for  fifteen  or  sixteen  miles, 
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and  the  oil  is  three  years  old  and  still  only  needs  patch- 
ing. We  could  give  many  other  illustrations  tending  to 
show  the  same  results. 

Light  cold  oil  has  been  substituted  as  a  dust  layer  and 
has  proved  reasonably  satisfactory,  though  the  stone,  of 
course,  is  wearing  out,  and  a  bituminous  macadam  would 
probably  prove  economical. 

t  One  more  instance  of  interest:  Our  Gloucester  road, 
covered  with  a  hot  oil  blanket,  was  rutting  and  wearing 
out  quickly  in  1909.  A  coal  team  was  passing  to  some 
hotels  three  or  four  times  a  day  during  the  summer  (carry- 
ing six  or  seven  tons  of  coal  on  narrow  tires).  A  motor 
truck  was  substituted  for  the  coal  team,  and  the  surface 
of  the  road,  which  had  been  oiled,  was  again  in  good  con- 
dition. It  has  worn  three  years,  and  now  only  needs  patch- 
ing. 

Hot  Oil  Blanket  Surface 

A  hot  oil  blanket  surface,  made  of  a  good  asphaltic  oil, 
will  be  economical  and  will  carry  large  numbers  of  auto- 
mobiles at  high  speeds  (over  1,000  a  day  in  summer)  for 
several  years,  will  carry  large  numbers  of  light  teams  (600 
a  day),  and  quite  a  number  of  motor  trucks  (50  or  so  a 
day),  but  will  be  destroyed  by  a  large  number  of  heavy 
teams,  especially  with  narrow  tires.  Fifty  or  more  such 
teams,  farm  teams,  wood  teams,  or  teams  on  narrow  tires, 
will  rapidly  destroy  the  road  surface.  A  surface  coat  of  a 
good  quality  of  tar  will  last  satisfactorily  under  a  largo 
amount  of  automobile  travel,  but  usually,  in  our  experience, 
it  has  to  be  renewed  more  often  than  a  good  quality  of  oil. 

In  all  cases,  I  assume  that  all  holes  and  depressions  will 
be  filled  before  tar  or  oil  is  used,  that  the  bituminous  ma- 
terial is  evenly  distributed  and  is  sufficiently  covered  and 
kept  so  that  it  will  not  pick  up,  and  that  all  holes  that  de- 
velop are  patched  at  once  as  soon  as  they  form.  Constant 
repairs,  at  a  cost  of  one  cent  to  two  cents  a  square  yard 
a  year  will  save  an  expenditure  of  from  40  cents  to  $1  a 
square  yard  for  the  resurfacing  of  these  bituminous  sur- 
faces if  they  are  allowed  to  go  to  pieces.  They  will  do  it 
in  a  year,  or  two  at  the  most,  if  not  cared  for  properly. 

When  these  surface  treatments  fail,  as  they  will  where 
the  traffic  is  extremely  heavy — ^meaning  heavy  in  weight 
of  vehicles,  not  numbers  of  vehicles — then  you  must  se- 
lect   some    more    permanent    form    of    construction    and 
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reconstruct  your  road  as  soon  as  possible.    It  will  prove  to 
be  true  economy  in  the  end,  and  the  end  is  not  far  off. 

Light  cold  oils,  water  gas  tar,  Taryla  B  and  the  hun- 
dred and  one  different  products  on  the  market,  dust  lay- 
ers, etc.,  prevent  motors  from  raveling  roads.— ^these  ma- 
terials may  be  economical  and  work  satisfactorily  for  small 
team  traffic  (30  to  50  a  day)  and  medium  automobile 
traffic  (50  to  100  a  day)  provided  the  road  is  not  one 
where  high  speeds  are  usual.  They  may  also  help  to 
preserve  the  road  from  the  effect  of  automobile  traffic 
where  the  teain  traffic  is  too  heavy,  or  the  loads  are  car- 
ried on  such  narrow  tires  that  a  hot  oil  blanket  surface  will 
not  wear  satisfactorily,  until  money  becomes  available  to 
resurface  the  top  three  inches  with  some  form  of  bitumi^ 
nous  macadam. 

Oonclnsions  Summarized 

With  much  hesitation  I  have  prepared  a  table  showing 
as  nearly  as  I  can  the  results  we  have  observed  after  four 
years  of  experience  with  bituminous  materials,  comparing 
these  results  with  the  traffic  going  over  the  road  in  1909 
and  again  in  1912. 

I  realize  fully  that  more  experience  will  undoubtedly 
cause  me  to  change  or  modify  some  of  my  present  opin- 
ions, but  I  submit  my  present  ones  for  what  they  are 
worth  as  indicating  the  result  of  our  experience  in  Mas- 
sachusetts. 

The  quality  of  gravel  or  other  material  and  the  speed 
of  motor  vehicles  in  particular  localities  are  important 
factors  and  account  for  the  above  minimum  and  maxi- 
mum variations. 

We  have  not  yet  determined  to  our  satisfaction  the 
weight  of  traffic  which  makes  it  more  economical  to  use 
a  bituminous  macadam,  either  tar  or  asphaltic  products  by 
penetration  with  a  sealing  coat  of  tar  c?  asphalt,  or  by 
the  mixing  method,  but  we  believe  that  or  some  such 
method  would  be  economical  and  desirable  where  the  team 
traffic  is  so  heavy  (to  wit:  75  to  100  heavy  teams  on  nar- 
row tires  with  two  or  more  horses),  that  a  heavy,  hot  oil 
blanket  surface  will  not  carry  the  traffic  but  fails  within 
the  year. 

We  have  several  such  bituminous  macadam  roads  which 
have  stood  for  three  or  four  years  very  well,  indeed;  but 
time  alone  will  determine  the  ultimate  economy.     In  sur- 
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TABL.E  SHOWING  RESULTS  OP  OBSERVATION  OP  TRAPPIC 
ON  MASSACHUSETTS  ROADS. 
AVERAGE    DAILY    TRAPPIC. 
Standard  road  15  feet  in  width,  with  S-foot  gravel  shoulder 
on  each  side. 


LifiTht  teams. 
A  good  grravel  road 

will  wear  reason- 
ably well  and  be 

economical  with     60  to    75 
Needs    to    be    oiled 

with   

Oiled  grravel   fairly 

good    either     hot 

or  heavy  cold  oil 

H-sal*        coatins 

(cold  oil  must  be 

used  yearly)   .... 
Water  bound    mac- 
adam   will     stand 

with   100  to  160 

Dust      layer      will 

prove  serviceable 

on  such  macadam 

with 

Macadam  will  then 

stand      (but     the 

stone     wears,     of 

course),  with.... 

Water   bound   mac- 
adam with  hot  oil 

blanket  coat  will 

b  e        economical 

with   260  to  800 


Heavy 
teams, 
1  horse. 


Heavy 
teams, 
2  or  more 
horses. 


Automo- 
biles a  day. 


25  to    30       10  to    12     100  to      150 
over  ^50 


75  to  100       30  to    60 


20     600  to      700 

Not  over  76  at 
175  to  200     *60  to    80      hi^h  speed 


60  to      100 


800  to      600 


Will  stand  at  least. 

But  win  crumble 
and  perhaps  fall 
with    over    


Up  to  1.400 

and  more 

with  fewer 

teams. 

60  motor  trucks;  probably  more. 


75  to  100       26  to    80 


100  50         

on  narrow  tires, 
(loaded  farm  wagrons,  ice  and  wood  teams,  etc.) 
Water  bound  mac- 
adam with  a 
fiTOod  surface 
coating:  of  tar 
will   stand   with.   30  to    50       25  to    30       10  to    15  1.800 

•Perhaps  more. 


facing  with  a  three-inch  bituminous  macadam  top  the 
extra  cost  for  such  top  has  varied  from  30  to  60  cents  a 
square  yard,  depending  on  material  and  methods  used, 
etc.,  etc. 

Traflac  the  Important  Factor 
I  have  given  these  illustrations  and  tentative  conclu- 
sions merely  In  an  attempt  to  show  how  the  traffic  affects 
the  roads — how  its  class,  character  and  volume,  both  pres- 
ent and  future,  must  determine  the  materials  to  be  used 
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d  the  method  of  their  use  if  we  road  builders  are  to  suc- 
ed  in  our  purpose  of  economically  building  and  maln- 
Ining  good  roads. 


PRESIDENT  LEWIS:  I  told  you  that  this  was  a  sub- 
:t  the  importance  of  which  has  neyer  been  appreciated, 
venture  to  predict  that  Col.  Sohier's  presentation  will 
rect  the  attention  of  yourselves  and  others  to  it  as  It 
s  not  been  directed  before.  The  discussion  of  this  sub- 
3t  is  to  be  opened  by  Arthur  H.  Blanchard,  Professor 
Highway  Engineering,  Columbia  University. 
ARTHUR  H.  BLANCHARD  (Professor  of  Highway  En- 
leerlng,  Columbia  University,  New  York  City):  The 
Qtlnuatlon  by  the  Massachusetts  Highway  Commission 
the  work  started  in  1909  by  the  taking  of  another  com- 
ehensive  traffic  census  in  1912  is  certainly  commend- 
le.  Col.  Sohier,  by  his  able  and  lucid  presentation  of 
3  value  of  the  traffic  census  in  the  economical  and  effi- 
nt  design  of  highways,  has  materially  raised  the  status 
highway  engineering  and  thereby  deserves  the  gratitude 
this  association  and  of  all  Interested  In  highway  im- 
3vement  in  America.  This  discussion  cannot  be  other 
m  commendatory,  as  the  general  opinions  expressed  are 
>roughly  acquiesced  In  by  the  speaker. 
The  value  of  the  traffic  census  taken  preliminary  to  con- 
uctlon  Is  Intimately  connected  with  traffic  censuses 
:en  after  the  highway  is  built.  The  traffic  census  taken 
er  the  road  or  pavement  is  open  to  traffic  gives  the  in- 
mation  upon  which  to  base  the  design,  having  In  mind 
5  traffic  to  which  the  highway  will  be  subjected.  The 
seeslty  for  such  practice  Is  based  upon  the  multiplicity 
types  of  roads  and  pavements  which  are  in  common  use 
lay,  and  the  great  variety  of  effects  produced  by  the 
!ereut  classes  of  traffic  which  pass  over  a  highway  under 
ious  conditions. 

The  traffic  census  preliminary  to  construction  gives  in- 
matlon  relative  to  local  traffic,  and,  if  the  highway  in 
sstion  is  a  link  between  improved  sections,  data  relative 
through  traffic  may  be  obtained.  In  the  investigation  of 
probable  traffic.  It  Is  found  that  a  careful  consideration 
all  the  surrounding  highways  and  the  relationship  of 
h  to  the  highway  system  is  necessary.  If  the  traffic 
3Ufi  has  been  taken  on  these  highways,  deductions  may 

234 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

be  made  relative  to  the  Increase  in  traffic  due  to  the  con- 
struction of  the  highway  under  consideration.  The  improT- 
ing  of  highways  inyariably  results  In  an  increased  amount 
of  traffic,  and  in  most  cases  increased  loads  to  be  carried. 
In  some  cases  such  improvement  means  the  attraction  of 
all  classes  of  commercial  motors.  In  other  cases  the 
change  will  be  in  the  line  of  the  use  of  high  speed  motor 
traffic.  It  is  surprising  how  accurate  and  valuable  de- 
ductions relative  to  future  traffic  may  be  made,  if  the  en- 
gineers have  at  hand  such  data  as  has  been  obtained  by 
the  Massachusetts  Highway  Commission. 

Traffic  data,  actual  and  estimated,  in  many  cases,  is  of 
vital  import  in  designing  certain  component  parts  of  a 
highway,  such  as  width,  foundation  and  wearing  surface. 
Traffic  data  will  also  provide  considerable  information  rela- 
tive to  the  method  of  maintenance  which  should  be  adopted. 

It  is  believed  that  with  a  more  intimate  knowledge  of 
traffic  and  the  data  secured  by  the  traffic  census,  the  width 
of  the  metaled  surface  or  pavement  of  highways,  in  the 
northeastern  states  at  least,  will  be  increased  over  the 
present  practice.  In  place  of  the  common  assumption  of 
6  to  8  ft.  for  a  single  line  of  traffic,  9  and  10  ft.  will  be 
substituted  so  that  many  trunk  highways  of  our  eastern 
states  will  be  20  ft.  in  width,  instead  of  14  or  16  ft.  It 
is  of  interest  to  note  in  this  connection  that  the  width  of 
many  of  the  main  county  roads  of  England  is  20  ft.,  while 
that  of  the  main  trunk  highways  of  France  is  about  23  ft. 

That  the  design  of  the  foundation  of  the  road  or  pave- 
ment should  include  a  careful  consideration  of  the  traffic 
is  self-evident.  Tonnage  in  this  case  is  of  the  utmost  im- 
portance. Increase  in  tonnage,  due  to  increased  commer- 
cial traffic,  will  in  many  cases  necessitate  much  stronger 
foundations  than  are  now  being  built.  Either  cement 
concrete  foundations,  or  thoroughly  compacted  broken 
stone  foundations  of  from  7  to  10  ins.,  will  have  to  be 
built  in  place  of  the  4-in.  foundations  used  in  many  parts 
of  the  country.  This  phase  of  the  problem  is  causing 
grave  concern  in  England  at  present  where  many  requests 
are  being  made  to  the  Road  Board  for  grants  to  build  up 
the  foundations  of  the  main  county  roads. 

Duo  to  the  many  different  types  of  construction  and  the 
large  variety  of  materials  employed  in  the  construction  of 
wearing  surfaces,  the  nature  and  amount  of  the  traffic  are 
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of  vital  import.     In  the  design  of  the  wearing  surface  the 
following  factors  have  been  found  of  value: 

(1)  Differentiation  between  horse-drawn  vehicle  traffic 
and  motor  car  tra£Qc.      * 

(2)  Division  of  each  of  these  classes  of  traffic  into 
pleasure  and  commercial  traffic. 

(3)  Subdivision  of  commercial  traffic  into  loaded  and 
unloaded  vehicles. 

(4)  Determination  of  the  weight  per  lin.  in.  of  width 
of  tire  of  all  types  of  commercial  traffic. 

(5)  Subdivision  of  the  two  classes  of  horse-drawn 
vehicle  traffic,  dependent  upon  the  number  of  horses. 

(€)  Subdivision  of  pleasure  motor  car  traffic  upon  the 
basis  of  weight  and  speed,  since  in  many  instances  the 
greatest  damage  to  certain  types  of  roads  is  caused  by 
7-seat  touring  cars,  limousines,  or  landaulets,  traveling  at 
speeds  of  40  to  60  miles  an  hour. 

(7)  Extraordinary  character  of  local  traffic;  for  ex- 
ample traction  engines  hauling  trailers,  motor  bus  traffic, 
ice  wagons,  mill  drays,  etc. 

It  is  believed  that  grave  danger  is  incurred  if  it  is  at- 
tempted to  base  the  design  of  a  highway  outside  of  a  built- 
up  district  upon  a  mere  record  of  tonnage  per  unit  of 
width  per  annum,  or  to  use  exclusively  the  sum  of  the 
products  resulting  from  weighting  different  classes  of  traf- 
fic. It  should  not  be  inferred  from  the  above,  however,  that 
the  use  of  some  common  unit  or  units  in  which  to  express 
ajl  classes  of  traffic,  for  the  summation  of  totals  and  a 
general  comparison  of  the  traffic  on  different  highways 
in  different  localities  is  not  favored.  In  cities  it  is  evi- 
dent that  the  tonnage  life  of  various  roa4s  and  pavements 
is  of  great  value.  For  example,  Mr.  John  A.  Brodie,  the 
City  Engineer  of  Liverpool,  in  1910  used,  as  a  basis  for 
the  comparison  of  different  kinds  of  roads  and  pavements 
subjected  to  the  same  kinds  of  traffic,  the  tonnage  per  yard 
of  width.  He  expressed  the  life  of  a  granite  block  pave- 
ment as  7,500,000  tons  per  yard  of  width,  of  a  bitumin- 
ous macadam  pavement — that  is,  one  constructed  by  the 
penetration  method — as  750,000  tons,  and  of  water  bound 
macadam,  100,000.  However,  to  base  the  economical  use 
of  a  macadam  road,  for  instance,  upon  a  knowledge  of 
tonnage  alone  would  not  be  sufficient  in  most  cases. 

As  illustrative  of  some  of  the  effects  produced  by  dif- 
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ferent  classes  of  traffic  on  roads  and  pavements  of  various 
types,  the  following  examples  are  cited: 

The  first  case  is  that  of  a  water  bound  macadam  road, 
located  in  an  isolated  district,  and  subjected  to  a  traffic 
of  150  motor  oars  and  50  horse-drawn  vehicles  per  day. 
The  motor  cars  consisted  of  heavy  touring  cars  which 
traveled  at  speeds  of  30  to  50  miles  an  hour.  Within  six 
months  after  construction,  the  wearing  surface  had  dis- 
integrated to  such  an  extent  that  the  cost  of  reconstruc- 
tion amounted  to  practically  1 1,0 00  per  mile.  It  is  self- 
evident  that  if  a  macadam  surface  on  a  residential  street 
in  a  city  had  been  subjected  to  this  amount  of  traffic, 
moving  at  a  speed  of  not  greater  than  20  miles  an  hour, 
very  little  disintegration  would  have  taken  place. 

The  second  example  is  that  of  a  macadam  road  con- 
structed of  shale  rock  and  finished  with  a  bituminous  sur- 
face in  connection  with  which  a  heavy  asphaltic  oil  was 
used.  The  road  was  subjected  to  a  large  amount  of  motor 
car  traffic  during  the  summer  months  and  during  this 
period  gave  entire  satisfaction.  In  winter,  however,  the 
traffic  included  heavy  horse-drawn  vehicles  used  for  haul- 
ing logs.  As  the  horses  were  equipped  with  sharp  calks, 
the  effect  of  drawing  heavy  loads  upon  the  above  surface 
was  disastrous.  The  road  in  the  spring  was  full  of  holes, 
some  of  which  were  12  ins.  in  depth.  The  above  em- 
phasizes the  value  of  taking  a  traffic  census  at  different 
seasons  of  the  year  and  also  the  value  of  a  thorough  in- 
vestigation of  the  character  of  the  traffic  by  consultation 
with   the   various   interests   using   the  highway. 

As  the  third  illustration  will  be  cited  the  case  of  a 
bituminous  concrete  pavement  subjected  to  a  total  traffic 
varjrlng  from  500  to  1,000  vehicles  per  day,  the  hors^ 
drawn  vehicles  and  motor  cars  being  about  equal  in  num- 
ber. The  bituminous  cement  used  in  the  mix  was  a  coal 
tar.  The  pavement  was  not  furnished  with  a  seal  coat. 
The  result  of  winter  traffic  for  five  months  was  the  dis- 
integration of  the  surface,  consisting  in  the  formation  of 
many  potholes.  An  adjacent  section  on  which  a  seal  coat 
was  used  was  in  excellent  condition  at  that  time.  The  dis- 
integration in  the  above  instance  was  due  entirely  to  the 
horse-drawn  vehicle  traffic  as  the  blows  from  the  horses* 
hoofs  loosened  the  individual  stones  in  the  open  mosaic 
surface  of  the  pavement. 
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The  fourth  example  is  that  of  a  water  bound  macadam 
id  built  of  trap  rock,  which  highway  was  subjected  to 
dally  traffic  of  50  motor  cars  and  100  horse-drawn 
bicles.  This  road  raveled  continuously  during  dry 
ills  to  the  insufficiency  of  the  dust,  formed  by  abrasion, 
iich  was  required  to  bond  the  road.  On  the  other  hand, 
macadam  road,  similarly  constructed,  subjected  to  26 
)tor  cars  and  225  horse-drawn  vehicles  per  day,  re- 
ined in  an  excellent  condition.  Of  the  225  horse-drawn 
tiicles,  150  were  commercial  vehicles,  which  naturally 
ided  to  produce  a  certain  amount  of  dust  by  abrasion 
1  to  continually  compact  the  surface. 
The  last  illustration  to  be  cited  is  that  of  a  water  bound 
.cadam  road  upon  which  was  constructed  a  mat  surface 
*med  by  using  a  heavy  asphaltic  oil  and  stone  chips, 
der  a  traffic  of  300  horse-drawn  vehicles  and  400  motor 
•8  per  day,  the  mat  surface  crept,  forming  a  wavy  sur- 
te.  Many  holes  developed  caused  by  the  blows  of  horses' 
Dfs  on  the  mat  surface. 

It  is  evident  from  the  above  illustrations  that  it  is  es- 
itial  to  keep  accurate  traffic  records  after  the  construc- 
n  of  roads  and  pavements  in  order  to  have  at  hand  com- 
ite  data  upon  which  to  base  the  design  of  wearing  sur- 
ges of  highways  to  be  constructed  under  similar  con- 
Ions. 

A.  R.  HIRST  (State  Highway  Engineer  of  Wisconsin): 
'.  President: — It  is  rather  discouraging  to  a  man  who 
les  the  construction  of  1,500  different  pieces  of  road 
ct  year,  and  who  does  not  know  until  January  1st  what 
id  he  is  going  to  construct,  to  hear  sbme  of  the  re- 
irements  necessary  befoie  we  can  start  construction. 
.  Shirley  made  a  remark  yesterday  as  to  the  settlement 

disputes  between  contractors  and  engineers  which  I 
ieve  applies  quite  thoroughly  to  the  matter  we  are  dis- 
ssing — the  type  of  pavement  and  the  width  of  pave- 
int.     I  believe  these  things  wUl  have  to  be  settled  in 

ordinary  state  not  from  the  data  given  by  a  traffic 
Lsus  so  much  as  from  the  data  given  by  local  knowledge 
1  common  sense. 

[  do  not  know  whether  other  engineers  difter  from  me 
not,  but  by  a  simple  examination  of  the  road  and  some 
owledge  of  the  local  circumstances,  and  of  the  local 
ffic,  I  believe  that  it  is  entirely  possible  to  make  a  very 
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reasonable  guess  as  to  the  type  of  pavement  an^d  width, 
requ.ired.  If  it  isn't  possible,  we  are  going  to  have  a 
number  of  monumental  failures  in  Wisconsin.  We  have 
adopted  for  use  in  Wisconsin,  in  general,  three  types  of 
payements.  For  light  traveled  roads — I  am  prone  to 
acknowledge  that  we  are  a  little  indefinite  as  to  where 
light  travel  ends  and  heavier  travel  commences — for  light 
traveled  roads  we  have  found  a  gravel  road,  or  water 
bound  macadam  road  an  adequate  and  economical  type, 
owing  to  the  fact  that  we  can  build  gravel  roads  for  30 
cts.  per  sq.  yd.  and  macadam  roads  for  60  cts.  per  sq.  yd.; 
which  facts  have  a  considerable  influence  upon  our  selec- 
tion. When  we  get  to  a  place  where  we  know  from  what 
we  see  of  the  traffic  and  eftects  of  traffic  that  a  water 
bound  macadam  or  a  gravel  road  is  going  to  be  a  failure, 
we  expect  to  maintain  them  with  a  bituminous  surface 
treatment,  and  I  believe  we  can  tell  migkty  closely  when 
that  is  going  to  be  necessary  without  a  traffic  census. 
Where  the  water  bound  macadam  maintained  with  a  sur- 
face treatment  is  bound  to  fail — which  can  usually  also 
be  told  by  a  knowledge  of  local  conditions — ^we  expect  to 
build  a  concrete  road  or  a  brick  pavement;  and  I  think 
in  nine  cases  out  of  ten  when  we  take  into  account  the 
local  knowledge  of  the  engineer  in  each  country,  we  will 
be  able  to  hit  it  correctly. 

As  to  the  width  of  our  roads,  we  are  building  a  very 
narrow  type  of  road,  9  ft.  surface  with  24  ft.  between 
the  ditches.  The  average  cost  for  macadam  roads  is  about 
13,000  a  mile,  and  for  gravel  roads  is  about  |1,800  a 
mile;  and  I  rather  wish  for  the  sake  of  those  of  us  who 
live  west  of  the  Allegheny  Mountains  that  the  case  of  the 
lees  settled  states  had  been  a  little  more  considered  in 
these  discussions.  We  have  in  Wisconsin  71  counties, 
about  ten  of  which  are  practically  as  large  as  the  state  of 
Rhode  Island.  We  have  in  the  state  about  70,000  miles 
of  road,  about  12,000  of  which  we  expect  to  have  to  im- 
prove. So  that  we  have  quite  a  problem,  and  we  must 
build  them  as  cheaply  as  possible  to  get  service.  Even 
then  it  is  going  to  take  a  good  many  years  and  many  mil- 
lions of  dollars  to  complete  our  system. 

It  may  be  to  the  point  to  state  that  we  have  about  $2,- 
500,000  worth  of  construction  next  year,  and  that  we  have 
an  engineering  appropriation  of  $40,000  to  cover  the  cost 
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Bition  of  the  plans  and  the  supervision  of  the 
on  so  that  taking  any  traffic  census  is  imprac- 

^ND  BECK  (Chief,  Touring  Bureau  of  the  B. 
ch  Co.,  Akron,  O.):  Mr.  President,  Just  a  fiye- 
mment  from  the  automobile  standpoint  of  tour- 
le  this  congress  is  devoted  to  the  technique  of 
truction,  maintenance  and  efficiency  of  service, 
ost  sight  of  a  very  prime  factor  of  preliminary 
ion  or  in  planning  road  building,  and  that  is 
travel  and  interstate  cooperation. 
»ENT  LEWIS:  I  will  have  to  ask  you  to  cqnfine 
0  the  subject  of  traffic  census  or  wait  until  the 
'or  the  session  is  completed,  when,  if  there  is 

paper  may  be  presented. 

A.TE:  There  is  one  question  I  would  like  to  ask: 
le  relative  power  of  destruction  of  the  automobile 
ed  with  heavy  teams? 

»ENT  LEWIS:  Is  anybody  prepared  to  answer 
ion  specifically?  If  so  we  would  all  be  glad  to 
The  chair  hears  ^o  answer.     I  am  sorry,  sir. 

you  doubtless  think  of  New  York  as  a  great 
has  few  of  the  problems  which  confront  many 
ites.  There  is,  however,  in  the  city  one  large 
L30  square  miles  in  area  or  40  per  cent,  of  the 
r,  which  is  essentially  rural  in  character.  It 
9  said  not  long  ago  that  a  motor  car  might  go 
he  state  and  encounter  no  bad  roads  until  it 
e  city  of  New  York.  I  do  not  think  that  is  true 
r.  The  title  of  this  next  paper  is,  "The  Laying 
mdred  and  Two  Miles  of  Smooth  Road  Surface 
rough  in  Five  Months."  The  mere  task  of  lay- 
undred  and  two  miles  of  smooth  road  surface 
inths  was  deemed  worthy  of  description  at  this 
L.  Let  me  introduce  Mr.  6.  Rowland  Leavitt, 
dent   of   Highways,    Borough     of    Queens,   New 

''LAND  LEAVITT  (Superintendent  of  Highways, 
)f  Queens,  New  York  City):  Mr.  Chairman,  I 
ve  a  little  idea  of  traffic  to  the  gentleman  from 
etts,  before  I  read  my  paper.  We  have  10,000 
IS  go  over  the  Queensboro  Bridge  on  any 
day  and  Sunday.     I  mean   10,000  each  day  of 
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24  hours.  We  have  in  our  borough,  and  in  the  adjacent 
borough  of  Brooklyn  fifteen  cemeteries  where  there  are 
over  8,000  to  9,000  carriages  a  day  that  use  our  roads. 
Most  of  them  come  by  Queensboro  Bridge,  others  through 
Brooklyn.  We  not  only  have  a  heavy  traffic  of  automo- 
biles in  the  day  time,  but  also  during  the  night.  There 
is  a  continuous  congestion  on  these  highways  within  six 
to  ten  miles  of  the  bridge;  very  large  traffic  during  the 
night.  I  took  occasion  lately  to  measure  an  auto  truck 
belonging  to  the  Import  Lumber  Company  at  Long  Island 
City.  It  was  20^  ft.  long  with  a  trailer.  It  had  on  nine 
sticks  of  Georgia  pine  2y^  sq.  ft.  in  cross  section  and  18 
ft.  long.  The  trailer  had  iron  tires  6  ins.  wide,  and 
the  combined  weight  was  20%  tons.  Now,  that  is  some- 
thing you  will  see  every  day  in  our  borough  with  motor 
trucks. 


THE  LAYING  OF  ONE  HUNDRED  AND  TWO  MILES  OF 

SMOOTH  ROAD  SURFACE  IN  ONE  BOROUGH 

IN  FIVE  MONTHS 

BY  G.  HOWLAND  LBAVITT 
Superintendent  of  HUhways,  Borough  of  Queens,  New  York  City 

A  few  weeks  ago  your  President,  Mr.  Lewis,  invited  me 
to  outline  to  you  a  part  of  the  work  carried  out  in  the 
Borough  of  Queens,  New  York  City,  during  1912,  known 
to  us  as  the  repaving  of  city  highways.  I  shall  confine 
my  remarks  to  the  highways  resurfaced  under  contract 
amounting  to  102  miles  and  involving  a  total  expendi* 
ture  of  11,877,820.  In  passing  I  wish  to  mention  that 
the  Highway  Bureau  employed  a  supervisory  and  working 
force  of  612  men  on  maintenance,  this  being  entirely  in- 
dependent of  the  above;  and  that  the  engineering  division 
of  the  bureau,  more  particularly  outlined  elsewhere,  plan- 
ned, supervised  and  inspected  assessable  highway  im- 
provements amounting  to  1650,000,  in  addition  to  the 
work  herein  described. 

We  were  told  in  the  month  of  April  of  this  year,  while 
the  necessary  authorizations  for  this  work  were  still  un* 
settled,  that  it  would  be  a  physical  impossibility  for  us 
to  do  so  much  additional  work  during  the  1912  working 
season;  if  I  am  not  mistaken,  your  worthy  president  was 
one  of  those    holding    and    expressing    such    an    opinion. 
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Consequently,  now  that  we  have  carried  out  all  of  this  work, 
or  practically  bo,  he  expresses  surprise  at  its  accomplish- 
ment, and  in  so  stating  to  me,  thought  a  description  of 
the  work  would  be  of  interest  to  this  conyention.  The 
bulk  of  this  work  was  carried  out  during  the  last  four 
months  at  an  average  rate  of  10,000  sq.  yds.  daily,  or 
practically  one  mile  a  day. 

The  GeographicAl  Layoat 

Queens  Borough  is  a  portion  of  the  City  of  New  York. 
It  contains  within  its  borders  40  per  cent,  of  the  entire 
area  of  the  greater  city.  Its  broad  acres  extend  north- 
erly and  southerly  from  the  Bast  River  (Manhattan)  to 
and  including  the  finest  summer  resorts  of  the  Atlantic 
Ocean,  and  easterly  and  westerly  from  the  thickly  built 
up  portions  of  Brooklyn  to  Nassau  County — an  extensive 
playground  and  breathing  place  for  the  inhabitants  of 
this  greater  city.  It  has  a  population  of  '286,000,  equal 
to  that  of  either  of  the  following  cities:  Jersey  City, 
Kansas  City  or  Seattle.  The  north  and  south  dimension 
of  the  borough,  from  the  East  River,  or  from  Long  Is- 
land Sound,  to  the  ocean  is  16  miles,  and  from  the  east 
to  west  the  distance  is  14  miles.  The  population  is 
grouped  along  water  fronts  and  transportation  lines,  leav- 
ing wide  intervening  stretches  undeveloped.  The  high- 
way improvements,  which  are  the  special  matter  discussed 
in  this  paper,  form  a  network  of  main  arteries  of  travel 
connecting  centers  of  population  and  interest  within  the 
county,  and  form  main  highways  through  the  county  from 
the  thickly  settled  portions  of  the  greater  city  to  the  sum- 
mer resorts  on  the  Atlantic  and  the  rest  of  Long  Island. 
The  census  of  traffic  on  the  main  arteries  leading  from 
the  Queensboro  Bridge  and  on  the  main  extensions  east- 
erly of  the  highways  of  Brooklyn,  indicate  a  mixed  travel 
per  foot  of  width  of  paved  area,  equal  in  density  to  that 
of  many  of  the  streets  in  the  built-up  business  sections 
of  our  great  city. 

The    Problem    In    1912 

At  the  time  of  consolidation  in  1898,  Queens  County, 
coterminous  with  the  borough,  had  450  miles  of  water 
bound  macadam.  During  the  14  yeare  that  have  passed, 
insufficient  provision  of  material  for  their  proper  main- 
tenance,    poor     organization,      and      s^glect,      combined 
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resulted  in  a  condition  of  these  highways  that  made  gen- 
eral repaying  an  urgent  necessity.  In  fact,  it  was  thiB 
condition  of  these  highways  that  prompted  us  of  the  in- 
coming administration  in  planning  so  extensive  an  im- 
provement to  be  carried  out  in  a  single  season,  and  it  was 
undoubtedly  this  also  that  made  it  possible  for  us  to 
obtain  so  large  an  amount  of  money  for  such  an  unusual 
proposition.  The  necessary  authorizations  and  appropria- 
tions were  obtained  from  the  Board  of  Estimate  and  Ap- 
portionment during  April,  May  and  June,  1912.  It  is 
customary  for  the  City  of  New  York  to  assume  the  re- 
sponsibility of  keeping  in  good  condition  the  paving  on 
all  streets  once  paved  and  paid  for  by  assessment.  These 
particular  highways  were  not  paved  originally  by  assess^ 
ment,  but  because  of  the  necessity  of  a  repaying  and  be- 
cause of  the  importance  of  these  highways  to  the  greater 
city  as  main  arteries  of  travel,  this  work  was  authorized 
by  making  15  per  cent  of  the  cost  a  direct  charge  upon 
the  county  and  85  per  cent,  upon  the  greater  city. 

The  old  macadam  roads  generally  had  good  founda- 
tions, many  of  them,  in  fact,  having  a  telford  bottom,  and 
with  few  exceptions  the  grades  are  light  and  the  drainage 
good,  the  subsoil  being  sandy.  In  a  few  instances  the 
grades  ran  between  5  and  8  per  cent.,  which  portions  re- 
ceived special  attention. 

Character  of  the  Repaving 

The  controlling  features  in  deciding  upon  the  character 
of  paving  to  be  used  were:  The  nature  of  the  traffic; 
the  construction  then  in  place,  which  was  to  be  used  to 
best  adivantage;  the  first  cost,  and  the  cost  of  mainte- 
nance. Probably  75  per  cent,  of  the  traffic  is  automobile, 
on  pleasure  or  business  bent.  This  portion  of  the  traffic 
demanded  a  smooth  pavement  and  one  that  could  be 
kept  in  smooth  condition  contlnuoualy.  The  heavy  horse- 
drawn  traffic  demanded  a  surface  affording  a  good  foot- 
hold and  easy  draft.  For  heavy  grades  the  choice  was 
granite  block.  Generally  a  bitulithic  carpet  placed  upon 
the  old  macadam  seemed  best  to  meet  all  requirements 
and  conditions.  The  first  cost  of  a  bitulithic  macadam 
(pentration  method)  would  have  been  considerably  lower 
than  a  bitulithic  concrete  (mixed  method).  Under  the 
traffic  to  which   these  roads  are  subjected   a  light  flush 
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of  bitumen  and  stone  at  a  cost  of  from  10  to  15  cts. 
jq.  yd.  would  be  necessary  yearly  to  maintain  a  bitu- 
;  macadam  in  good  condition.  Experience  has  dem- 
oted to  us  that  such  is  the  case.  Adding  this  to  first 
(as  determined  by  actual  contract  costs)  would  bring 
[iost  at  the  end  of  five  years  to  about  $1.25  per  sq. 
Tor  bitulithic  macadam.  We  estimated  that  a  bitu- 
*  concrete  on  a  properly  prepared  macadam  founda- 

including  the  preparation  of  the  foundation  and  5 
}'  guarantee,  would  not  exceed  this.  The  low  bids 
Bceived  have  varied  generally  from  |1.00  to  $1.20 
the  average  for  1,396,550  sq.  yds.  is  $1.11,  including 
years'  maintenance. 
Ing  to  differences  in  the  length  of  haul  for  materials 

and  also  in  the  varying  requirements  as  to  gutters, 
iTB,  etc.,  the  price  bid  varied  in  the  different  •con- 
s.  In  the  case  of  the  Hoffman  Boulosirard,  a  street 
lusually  heavy  traffic,  the  price  ran  aa  high  as  $1.44 
iq.  yd.,  while  on  the  other  hand  there  were  a  number 
ses  in  which  prices  ran  below  $1.00,  going  aa  low  as 
>  91  cts.  in  several  cases. 
e  essential  features  of  these  specifications  for  a  bitu- 

concrete  wearing  surface  are  the  requirements  for 
iisphalt,  mineral  aggregate,  the  method  of  preparing 
old  macadam  foundation,  and  the  laying  of  the  as- 
;ic  concrete.  A  high  grade  of  asphalt  was  specified 
materials  from  five  different  sources  were  used  by 
arious  contractors.  About  three-fourths  of  the  entire 
mt  used,  however,  was  Bermudez  asphalt, 
trap  rock  and  sand  mineral  aggregate,  ranging  from 
L.  to  dust,  well  graded  as  to  size,  was  specified.   Mini- 

and  maximum  limits  for  percentage  of  asphalt  200, 
0,  ^  and  %  mesh  mineral  aggregate  were  specified 
e  mixing;  however  trial  tests  were  run  within  these 
i  with  material  on  hand  with  the  object  in  view  of 
mining  the  densest  pavement  possible  thereunder, 
trap  rock  screenings  as  delivered  in  the  New  York 
et  with  two  grades  of  sand  and  stone  dust  were  re- 
1  to  make  up  a  suitable  mixture, 
e  city  maintained  inspectors  at  each  of  the  plants 
Quously  while  mixing.  These  inspectors  were  re- 
i  to  take  samples  of  the  mineral  aggregate,  as  mixed, 
ast  four  times  daily  and  run  the  samples  over  the 
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screens  to  determine  whether  the  proper  mixture,  at  which 
we  were  aiming  within  these  limits,  was  beiifg  obtained, 
to  see  that  the  required  amount  of  asphalt  was  placed  in 
the  mix  and  that  the  temperatures  of  the  stone  before  mix-* 
ing  and  the  mixed  material  as  prepared  for  the  road  were 
correct.  They  were  required  to  make  daily  reports  to 
the  main  office  by  mail  each  night.  The  asphaltic  cement 
as  prepared  for  use  was  tested  every  other  day  at  the 
municipal  standard  testing  laboratory. 

Plfeparing  the  Foundation 

The  old  macadam  road  was  as  lightly  scarified  as  would 
permit  of  the  reshaping  of  the  old  road  to  the  crown  de- 
sired. After  shaping  with  rakes  and  forks,  it  was  then 
rolled  and  filled,  additional  stone  being  added  where 
necessary,  until  the  foundation  was  tight  and  compacted, 
to  a  width  1  ft.  wider  than  the  finished  pavement.  Two- 
inch  planks  were  then  drift  bolted  to  the  foundation, 
along  the  lines  to  which  the  asphalt  was  to  be  laid  and 
the  asphalt  spread  and  raked.  In  rolling,  the  rear  roll 
was  to  run  over  these  planks  so  as  to  grip  them,  and  in 
this  way  good  compression  was  obtained  on  the  edges; 
neat  cement  was  cast  over  the  surface  and  the  preliminary 
rolling  and  swept  with  a  broom  so  as  to  fill  in  the  small 
voids  in  the  surface  and  the  rolling  continued  to  final 
compression.  After  the  removal  of  the  planks,  the  ma- 
cadam along  the  edges  was  partly  removed  and  bricks, 
generally  In  three  courses,  laid  along  the  edge  and  filled 
with  a  bitulithic  filler.  In  some  instances  the  bricks  were 
omitted  and  broken  stone  was  used  along  the  edges,  filled 
with  screenings  and  thoroughly  rolled  in.  This  latter 
method  seems  to  prove  satisfactory  where  the  travel  Is 
not  crowded  so  as  to  compel  vehicles  to  run  along  the 
edge  of  the  pavement  constantly.  The  wings  of  the  roads 
were  then  graded  to  a  gutter  line  generally  from  6  to  7 
ft.  from  the  edge  of  the  pavement.  i 

Although  the  seepage  into  the  subsoil,  as  before  men- 
tioned. Is  good,  there  were  places  where  water  would 
collect,  and  we  took  special  pains  to  drain  these  places 
by  building  small  basins  with  drains  to  carry  off  the 
water.  Stone  gutters  were  used  wherever  it  was  deemed 
advisable  to  prevent  wash. 

This  work  was  pretty  evenly  distributed  over  an  area 
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of  66»000  acres,  and  I  will  now  try  to  give  you  an  Idea 
of  the  clty^s  organization  in  charge  of  this  work. 

The  President  of  the  Borough  is  the  elective  head  of 
the  horough  govemment,  and  as  such,  a  member  of  the 
Board  of  Estimate  and  Apportionment.  The  most  im- 
portant of  a  number  of  goTernmental  functions  placed 
under  his  control.  Is  that  of  the  construction  and  main- 
tenance of  the  highways.  The  Superintendent  of  High- 
ways is  the  member  of  the  president's  cabinet  in  direct 
charge  of  this  branch  of  the  borough  goTemment.  The 
Consulting  Engineer  is  the  direct  head  of  all  engineering 
work  of  the  borough,  with  an  engineer  in  charge  of  each 
of  the  following  dlTlsions,  viz.:  Highways,  sewers  and 
topographicai.  The  Engineer  of  Highways  reports  di- 
rectly to  the  Superintendent  of  Highways  on  administra- 
tive matters  and  to  the  Consulting  Engineer  on  engineer- 
ing matters.  He  has  four  assistants  In  charge  of  divisions 
of  the  work;  one  of  these  assistants  is  in  charge  of  the 
office  force  and  the  other  three  have  charge  of  all  con- 
struction in  their  respective  sections  of  the  borough. 
There  was  a  total  of  78  engineers,  rodmen,  axemen  and 
inspectors  on  all  work  in  the  borough  during  1912. 

The  making  of  preliminary  estimates  and  the  preparing 
of  the  specifications  and  plans,  and  all  executive  work  in 
carrying  out  the  construction  herein  described,  were  taken 
care  of  by  an  office  force  which  was  pretty  fully  employed 
on  other  work.  It  is  needless  to  say  that  many  of  the 
regular  assessment  proceedings  were  delayed,  and  that 
It  was  impossible  to  give  the  time  and  necessary  care  to 
satisfactorily  prepare  so  large  an  undertaking  in  all  its 
details.  Generally  from  four  to  six  weeks  Intervene  be- 
tween the  authorization  of  an  Improvement  and  the  regis- 
tration of  the  contract  by  the  Finance  Department,  upon 
which  official  act  It  is  possible  to  order  ahead  a  contrac- 
tor on  the  work  upon  which  he  bid  successfully.  Our 
procedure  requires  11  distinct  official  actions,  by  the 
president  of  the  borough,  corporation  counsel,  comptrol- 
ler, city  record  and  the  contractor  in  the  aforementioned 
procedure.  These  contracts  were  invariably  put  through 
in  record  time,  in  many  Instances  cutting  the  usual  time 
in  two  and  even  less,  by  a  following  up  process  that  did 
not  permit  of  any  delay  or  any  Inactive  intervening 
periods.     I  wish   to   express  at   this  time  and   place   my 

246 


Digitized  by 


Google 


CONVENTION  PROCEEDINGS 

appreciation  of  the  commendabJe  dispositions  of  our  con- 
tractors in  helping  along  these  preliminary  proceedings. 
They  entered  into  the  work  with  a  zest,  even  in  these 
preliminaries,  thus  making  it  possible  for  us  to  reach  the 
constructive  period  quickly,  and  furthermore,  upon  being 
awarded  the  contracts,  they  immedi9tely  anticipated  an 
early  constructive  period  and  started  in  to  organize  their 
working  forces,  erect  plants  and  obtain  supplies,  so  as 
to  be  ready  for  action  at  short  notice.  Owing  to  the  fact 
that  there  was  an  unusual  amount  of  paving  work  in 
the  greater  city  during  the  1912  period,  it  was  at  times  im- 
possible for  the  contractors  to  get  their  deliveries  of  ma- 
teriaj  as  quickly  and  as  regularly  as  they  would  have  de- 
sired. At  times  the  transportation  facilities,  especially 
those  at  th^  river  front  for  the  unloading  of  material  from 
boats  into  cars  of  the  Long  Island  Railroad,  were  taxed 
to  the  limit.  The  entire  work  was  divided  into  67  con- 
tracts for  which  bids  were  received.  The  greatest  length 
covered  by  a  single  contract  was  6.2  miles,  the  shortest 
.47  mile.  In  every  case  the  contracts  were  allotted  to 
the  lowest  bidder,  and  this  resulted  in  the  distribution 
among  17  contractors,  as  shown  in  the  table.  [See  next 
page.] 

All  the  asphaltic  concrete  contracts  were  identical  as 
to  form,  and  there  was  a  single  standard  set  of  specifica- 
tions throughout,  which,  however,  provided  sufficient  elas- 
ticity to  be  adaptable  to  any  conditions  of  the  old  roads. 

Field  Organization 

The  division  engineers  in  the  field  were  almost  over- 
whelmed with  supervisory  work.  These  men  had  to  travel 
a  distance  varying  at  different  periods  of  from  70  to  90 
miles  daily  to  visit  each  point  of  construction  once  during 
the  day.  It  was  only  by  the  use  of  automobiles,  which  were 
constantly  at  their  disposal,  that  they  were  able  to  cover 
the  work,  and  had  it  been  anticipated  that  succeeding 
years  would  bring  forth  a  similar  amount  of  work,  it 
would  have  been  advisable  to  extend  this  organization 
along  permanent  lines,  a  thing  not  readily  or  quickly 
accomplished  under  our  civil  service  and  budgetary  regu- 
lations. The  inspectors,  40  in  number,  took  their  in- 
structions and  assignments  directly  from  the  division 
engineers  and  reported  daily  to  the  main  office  by  mail. 
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It  was  largely  through  these  reports  that  the  main  office 
kept  in  close  touch  with  the  work. 

Contractors*   Plants 

Portable  plants  of  several  different  types,  but  working 
on  the  same  principle  as  the  permanent  asphalt  plants, 
were  used  in  carrying  out  this  work,  in  addition  to  the 

TABLE  SHOWING  DISTRIBUTION  OF  CONTRACTS 

ASPHALTIC  CONCRETE  PAVEMENT. 

No.  of  Contracts.     Total  Mileage. 

Contractor   No.    1  11  34.61 

"     2  7  18.26 

"     3  4  10.73 

"     4  2  7.10 

"5  3  7.00 

"6  4  •          4.70 

"     7  1  2.91 

"8  1  2.10 

"9  1  2.00 

Total   89.31 

SHEET  ASPHALT  PAVEMENT. 

Contractor  No.   2    2  0.83 

"     4    2  0.60 

"6    1  0.40 

Total    1.83 

WOOD    BLOCK    PAVEMENT. 

Contractor  No.  10  1  0.68 

ASPHALT   BLOCK. 

Contractor  No.  11   11  3.25 

GRANITE  BLOCK  PAVEMENT. 

Contractor  No.  12  1  2.46 

•*     13    1  1.63 

"14    1  0.83 

"     15   1  0.80 

"16    1  0.78 

"17    1  0.43 

Total    6.93 

RECAPITULATION. 
S9.31  miles  of  asphaltic  concrete  pavement. 

6.93       "        "    improved   granite   block  pavement 

3.25       "        "    asphalt  block  pavement. 

1.83       "        "    sheet  asphalt  pavement 

0.68       "        "    wood  block  pavement. 

102.00  miles. 

three  i>ermanent  asphalt  plants  belonging  to  local  con- 
tractors which  were  partly  engaged  upon  the  work.  Con- 
tractor No.  5  used  a  plant  technically  known  as  a  semi- 
portable  plant,  consisting  of  high  speed  engine  and  loco- 
motive boiler;   sand  heating  devices  consisting  of  a  drier 
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30  ft.  long  and  4  ft.  in  diameter  Jacketed  with.  aabeBtOB* 
equipped  with  a  dutch  oven  with  fuel  oil  burner  attach- 
ments; a  mixing  unit  consisting  of  an  inclosed  hot  sand 
bucket  elevator,  sand  screens,  sand  hoppers  with  the 
necessary  bins  for  the  separation  of  the  mineral  aggr^ 
gate,  measuring  boxes,  and  a  9-ft.  asphalt  mixer.  The 
usual  asphalt  kettles  of  about  1,000  gals,  capacity  were 
used.  In  this  particular  plant  fuel  oil  was  used  both  in 
the  heating  drum  and  in  the  boiler  with  excellent  results. 
This  plant  had  a  maximum  capacity  of  about  1,600  sq. 
yds.  of  2-in.  asphalt  concrete  per  8-hour  working  day. 

Contractor  No.  6  on  a  portion  of  the  work  used  a  semi- 
portable  plant  very  much  of  the  same  type  as  the  one 
above  described.  This  plant,  as  well  as  seyeraJ  others, 
was  equipped  with  the  necessary  compressed  air  fixtures 
to  convey  the  asphaltic  cement  from  the  tanks  directly  to 
the  mixing  platform.  This  plant  would  prepare  and  mix 
enough  bituminous  macadam  mixture  to  lay  1,200  sq. 
yds.  2  ins.  thick  in  8  hours'  operation.  The  other  plant 
used  by  this  contractor  was  a  permanent  asphalt  plant 
with  a  capacity  of  about  3,400  sq.  yds. 

Contractor  No.  8  put  up  a  permanent  plant  on  the 
water  front  in  the  borough  for  use  in  his  work  through- 
out the  city.  This  plant  has  a  capacity  of  about  3,000 
sq.  yds.  of  2-in.  asphaltic  concrete  per  working  day  of  ft 
hours.  This  plant  was  equipped  with  a  compressed  air 
purveyor  for  the  asphaltic  cement. 

Contractor  No.  3  used  two  railroad  plants,  each  having 
a  rated  capacity  of  2,000  sq.  yds.  These  plants  are 
mounted  on  railroad  trucks  and  so  constructed  that  they 
can  be  dismantled  and  made  to  travel  on  their  own  wheels 
when  in  transit.  They  are  provided  with  horizontal  re- 
volving drums  mounted  over  a  fire  box  and  surrounded 
with  a  fireproof  arch  through  which  the  mineral  aggre- 
gate is  fed.  These  plants  weigh  about  90  tons  each  and 
they  have  their  melting  kettles,  mixing  apparatus,  boil- 
ers, engines  and  shafts  so  arranged  as  to  enable  one  to 
readily  prepare  the  same  for  transit  or  for  operation  after 
transit.  This  company  carried  a  fully  equipped  labora- 
tory and  employed  experienced  chemists  at  the  plant  to 
supervise  tests  and  analyze  its  mixes  and  pavements. 

Contractor  No.  1  used  six  portable  asphalt  plants  in 
carrying  out  his  portion    of    the    work.     The  plants  are 
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conveniently  arranged  for  shipping  and  are  substantially 
constructed,  and  set  on  their  own  wheels  for  transpor- 
tation from  one  place  to  another.  One  of  the  main 
favorable  features  of  these  plants  is  the  fact  that  they 
can  be  put  in  operation  in  new  locations  in  a  few  hours; 
although  simple  in  their  construction,  they  are  so  ar- 
ranged that  there  is  no  guess  work  as  to  the  proportions 
of  the  ingredients,  but  every  step  and  every  portion  is 
under  direct  control  of  the  operator. 

There  were  14  plants  engaged  on  this  work  during 
the  season,  and  the  main  features  of  the  others  were  sim- 
ilar to  those  above  outlined,  or  a  combination  of  the 
same.  The  plant  used  by  Contractor  No.  7  diftered  from 
all  the  rest  in  that  the  mineral  aggregate  was  put  directly 
into  the  mixing  drum  and  heated  by  a  hot  air  blower  and 
then  tlie  asphaltic  cement  was  supplied  by  an  air  com- 
pressor directly  from  a  measuring  tank,  the  stone  dust 
added  and  the  heating  and  mixing  continued  until  the 
proper  temperature  was  reached.  Thi^  plant  weighed  36 
tons  and  could  be  moved  readily.  It  worked  very  satisfac- 
torily and  had  an  average  capacity  of  1,000  sq.  yds.  of 
2-in.  asphaltic  concrete  in  an  8-hour  run;  in  some  instances 
this  amount  was  exceeded  by  several  hundred  yards. 

Contractor  No.  4  mixed  the  material  in  a  permanent 
plant  located  on  Newtown  Creek  In  the  Borough  of  Brook- 
lyn, whose  capacity  is  4,000  sq.  yds.  of  2-in.  material  in 
a  run  of  8  hours.  This  plant  is  probably  as  complete  and 
weU  arranged  as  there  is  to  be  found.  It  being  practically 
dustless  when  in  full  operation,  and  after  the  first  eleva- 
tion of  the  material,  the  whole  operation  is  by  gravity. 
All  material  is  under  cover  and  kept  from  the  weather 
from  the  time  it  is  unloaded  from  the  scows  until  it  is 
sent  out  as  a  finished  product.  The  material  is  removed 
from  the  scows  into  a  cubical  reception  bin  of  36  ft.  di- 
mension, capacity  1,728  cu.  yds.  From  this  bin  the  ma- 
terial is  elevated  by  belt  and  bucket  elevators  to  bins  from 
which  it  is  conducted  into  two  driers  6  ft.  In  diameter 
and  35  ft.  long,  motor-driven  and  heated  by  oil.  No 
screening  is  done  in  the  driers,  all  material  being  screened 
before  it  reaches  them  by  screens  10  ft.  long  and  30  ins. 
in  diameter.  The  material  which  does  not  pass  the 
screens  is  shot  into  what  is  called  a  binder  bin.  The  hot 
sand   boxes  supplying  the  mixers  are   30   ft.   long,   10   ft. 
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wide  and  10  ft.  deep.  The  dust  is  stored  on  the  third 
floor  and  is  added  to  the  mixture  by  means  of  tightly 
enclosed  chutes.  At  the  mixing  box  there  are  two  open- 
ings for  stone  and  five  openings  for  sand,  admitting  of 
the  control  of  temperature  and  grading.  All  mineral 
aggregate  is  weighed  at  this  point  before  being  dumped 
into  the  mixer.  The  mixer  is  entirely  enclosed,  leaving 
no  openings  for  the  escape  of  the  dust.  The  asphaltic 
cement  is  heated  in  four  tanks  of  the  usual  type,  two  of 
which  are  used  as  melting  tanks  only  and  two  as  working 
tanks;  they  are  supplied  with  air  agitators.  The  ma- 
chinery is  driven  electrically  and  an  oil  engine  is  always 
ready  to  carry  on  the  work  in  case  of  an  electric  break- 
down. ' 

Contractor  No.  2  carried  out  the  work  from  a  perma* 
nent  plant  of  the  usual  type  located  on  Newtown  Creek  in 
Brooklyn.  This  plant  was  located  from  6  to  12  miles  dis- 
tant from  the  site  of  the  work,  the  material  was  brought 
in  trolley  freight  cars  to  a  switch  near  the  work,  from 
which  it  was  then  trucked  to  the  street  and  in  some  in- 
stances, where  a  trolley  track  was  on  the  street,  the  ma- 
terial was  shoveled  directly  from  the  cars  into  the  place 
to  be  paved.  This  plant  has  a  capacity  of  4,000  sq.  yds. 
of  2-in.  material  in  an  8-hour  working  day  and  the  high- 
est run  for  a  single  day  of  8  hours  was  3,500  sq.  yds. 

Progress  of  the  Work 

The  asphalt  work  was  divided  into  50  contracts.  There 
were  10  contractors  successful  in  their  bidding,  using,  ail 
told,  14  different  plants  during  the  season.  There  were 
over  2,000  men  of  all  classes  engaged  in  this  work,  and 
on  Oct.  15,  1912,  the  various  contractors  employed  1,585 
men.  Contractor  No.  1  laid  6,867  sq.  yds.  of  bitulithic 
pavement  on  Oct.  15,  1912,  in  addition  to  fixing  an  equal 
area  of  macadam  foundation  and  the  laying  of  brick  bin- 
der and  stone  gutters,  and  other  incidental  work  in  clean- 
ing up.  On  Oct.  15,  16  and  17,  the  contractor  in  a  3-day 
run  averaged  6,745  sq.  yds.  of  bitulithic  pavement  daily 
with  a  force  of  722  men  employed,  this  number  including 
engineers,  foremen,  laborers,  etc.,  employed  on  the  vari- 
ous portions  of  the  work.  The  contractor  contracted  all 
told  for  330,000  sq.  yds.,  or  about  one-third  of  the  as- 
phalt work,  all  of  which  has  been  completed  since  July  18, 
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1912.  This  contractor  used  1,500,000  bricks  for  edges 
and  about  1,000,000  granite  blocks  for  paying  on  hills 
and  laying  gutters. 

Contractor  No.  6  on  a  10-day  run  averaged  2,520  sq. 
yds.  daily,  with  a  run  of  3,000  sq.  yds.  for  a  single  day. 

Contractor  No.  8  had  a  high  run  of  2,117  sq.  yds.  for  a 
single  day  and  an  average  daily  run  for  six  consecutiYe 
days  of  1,483  sq.  yds.  This  company  used  automobile 
trucks  in  the  delivery  of  the  asphalt  with  uniform  suc- 
cess. The  automobile  truck  has  an  especial  advantage 
on  a  foundation  of  this  kind  over  the  horso-drawn  truck, 
in  that  the  foundation  is  undisturbed  in  dumping. 

Contractor  No.  3  had  a  high  run  of  2,098  sq.  yds.  and 
an  average  daily  run  for  6  consecutive  days  of  1,900  sq. 
yds.  This  contractor  used  automobile  trucks  successfully 
in  the  delivery  of  the  broken  stone  for  foundation,  the 
brick  and  other  materials  used  along  the  line  of  the  work, 
but  did  not,  however,  use  the  automobile  truck  in  the 
delivery  of  the  hot  asphalt. 

Contractor  No.  5  had  a  daily  average,  for  4  consecutive 
days  from  the  portable  plant  of  1,000  sq.  yds. 

Contractor  No.  4  had  a  high  run  of  3,320  sq.  yds.,  and 
an  average  record  of  2,500  sq.  yds.  a  day  for  31  consecu- 
tive working  days. 

It  may  be  of  interest  to  note  the  combined  estimated 
contract  cost  of  all  the  asphaltic  concrete  work  as  above 
described  amounted  to  11,479,117.35,  and  that  the  aggre- 
gate cost  appearing  in  the  flnaJ  certificates  will  show, 
probably,  a  saving  of  some  187,000.00,  a  difTerence  of 
less  than  6  per  cent. 


PRESIDENT  LEWIS:  Gentlemen,  this  paper  was  essen- 
tially descriptive.  No  one  was  asked  to  present  a  formal 
discussion,  but  I  am  sure  Mr.  Leavitt  will  gladly  answer 
any  questions  which  you  want  to  put  to  him. 

MR.  ROGERS:  I  would  like  to  ask  if  this  type  of  con- 
struction is  considered  to  interfere  in  any  way  with  the 
patents  of  the  Warren  Bros.  Co.,  or  if  there  was  a  royalty 
paid? 

MR.  LEAVITT:  The  roads  were  built  under  what  is  gen- 
erally known  as  the  Topeka  specification,  which  does  not 
confilct  with  that  patent. 

MR.  REEL:    Before  adjourning  could  we  not  hear  from 
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the  gentleman  who  wants  to  read  a  paper  from  the  auto- 
mobile point  of  Yiew? 

PRESIDENT  LEWIS:  Let  me  ask  Mr.  Beck  if  his  paper 
could  not  be  considered  germaine  to  the  subject  which  was 
up  for  discussion  on  the  afternoon  of  the  first  day  of  the 
convention,  namely,  the  "Development  of  a  Plan  for  a 
State  Road  System?"  If  so,  and  if  there  is  no  objection, 
I  see  no  reason  why  it  should  not  be  presented  now  and 
printed  under  that  discussion. 

MR.  BECK:  Not  being  here  in  time  to  present  these 
notes  under  the  proper  subject  at  the  proper  time,  I  had 
an  idea  that  it  might  come  in  properly  during  the  discus- 
sion here  this  afternoon.     I  will  be  glad  to  read  it. 

[This  paper  is  printed  in  the  proceedings  of  the  third 
session  as  a  part  of  the  discussion  on  the  paper,  "The  De- 
velopment of  a  State  Highway  System,"  by  Jas.  R.  Marker, 
State  Highway  Commissioner  of  Ohio.] 


Meeting  of  The  American  Road  Builders' 
Association 

The  meeting  of  the  American  Road  Builders'  Association 
was  called  to  order  by  President  Nelson  P.  Lewis  at  about 
6  p.  m.,  Thursday  afternoon,  December  5,  immediately 
after  the  adjournment  of  the  sixth  session  of  the  asso- 
ciation's ninth  annual  convention. 

The  first  matter  taken  up  by  the  meeting  was  the  con- 
sideration of  communications  relative  to  the  holding  of 
the  next  annual  convention.  The  first  invitation  came 
from  the  city  of  Washington,  D.  C,  and  was  presented  by 
L.  R.  Grabill,  Superintendent  of  County  Roads  of  the  Dis- 
trict of  Columbia,  who  read  a  letter  from  the  Washington 
Board  of  Trade  and  another  from  the  Washington  Cham- 
ber of  Commerce  extending  invitations  for  the  holding  of 
the  1913  convention  in  that  city.  In  addition,  Mr.  Grabill 
spoke  briefly  of  the  advantages  of  Washington  and  the 
District  of  Columbia  for  the  purpose. 

President  Lewis  also  read  two  telegrams  of  invitation 
from  Chicago,  one  from  the  Association  of  Commerce  in- 
viting the  American  Road  Builders'  Association  to  meet  in 
that  city  in   1913    and  the  other  from   Mayor  Carter  H. 
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rrison  referring  to  the  communication  from  the  com- 
rcial  organization  and  adding  his  own  invitation  as 
yor. 

The  third  invitation  came  from  Dallas,  Texas,  in  a  tele- 
m  from  the  Chamber  of  Commerce,  which  was  read  by 
President. 

President  Lewis  stated  that,  following  the  usual  prac- 
i,  these  invitations  would  be  referred  to  the  Board  of 
ectors,  with  power  to  act,  unless  the  meeting  should 
ect  other  procedure.  No  objection  to  this  being  made, 
invitations  were  so  disposed  of. 

larold  Parker,  Chairman  of  the  Committee  on  Resolu- 
18,  then  presented  the  report  of  that  committee,  which 
bodied  two  resolutions  as  follows: 

1  acknowledgment  of  the  assistance  so  freely  given  by  the 
'ernor  of  the  State  of  Ohio,  representing  the  people  as  a 
)le;  the  county  officials,  representing  the  counties;  the 
ror  and  city  officials  of  Cincinnati,  representing  the  business 
I  of  Cincinnati;  the  State  Department  of  Highways,  repre- 
ting  the  art  and  science  in  which  the  menvbers  of  this  Asso- 
;ion  are  most  seriously  interested;  the  United  States  Office 
Public  Roads,  representing  the  Federal  Government;  the 
te  University  of  Ohio;  the  University  of  Cincinnati,  O;  th« 
ss;  the  states,  cities  and  educational  institutions  which 
e  contributed  to  the  success  of  this  congress;  and  all  ex- 
itors  who  have  by  their  efforts  made  the  exhibition  the 
i:est  and  most  complete  of  any  congress  held  in  this  or  any 
3r  country;  It  Is  Reaolved  That: 

he  American  Road  Builders'  Assocation  appreciates  the  as- 
ance  and  cooperation  of  each  and  every  one,  and  that  to 
1  and  all  the  sincere  thanks  of  the  Association  are  extended, 
he  American  Road  Builders'  Association,  in  the  ninth  an- 
1  convention  assembled,  hereby  declares  its  unqualified  sup- 
t  of  the  appointment  of  a  committee  by  the  President  of  the 
ted  States,  consisting  of  experts  In  the  construction  and 
ntenance  of  highways  and  the  relative  material  requlre- 
its  of  different  sections  of  the  United  States,  to  investigate 
report  upon  the  advisability  of  establishing  a  system  of 
lonal  highways. 

)n  a  motion  made  and  duly  seconded,  a  vote  was  taken 

the  acceptance  of  the  report  of  the  Committee  on  Reso- 

ons,  and  it  was  unanimously  voted  to  accept  it  as  pre- 

ted. 

larold  Parker  then  moved  the  selection  of  a  nominating 

imittee  consisting  of  John  R.  Rablin,  Chief  Engineer  of 
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the  Metropolitan  Park  Commission,  Boston,  Mass.;  Jos.  W. 
Hunter,  Deputy  State  Highway  Commissioner  of  Pennsyl- 
vania; Henry  G.  Shirley,  Chief  Engineer  of  the  Maryland 
State  Roads  Commission;  Robert  C.  Terrell,  Commissioner 
of  Public  Roads  of  Kentucky,  and  Geo.  W.  Cooley,  State 
Engineer  of  Minnesota.  The  motion  was  seconded  and  car- 
ried unanimously,  after  which  the  meeting  adjourned. 


Evening  Meeting 


This  meeting  was  held  on  the  evening  of  Thursday,  De- 
cember 5,  in  the  auditorium  of  Music  Hall,  the  building  in 
which  the  convention  and  exhibition  were  held,  and  was 
attended  by  a  number  of  the  delegates  and  guests. 

The  lectures  were  three  in  number  and  were  devoted  to 
brick  pavements,  wood  block  pavements  and  concrete  roads. 
The  first,  on  brick  pavements,  was  delivered  by  Will  P. 
Blair,  of  Cleveland,  Ohio,  Secretary  of  the  National  Pav- 
ing Brick  Manufacturers'  Association,  who  explained  the 
methods  of  building  pavements  of  brick,  and  set  forth  the 
advantages  of  that  type  of  pavement.  The  lecture  was  il- 
lustrated by  stereopticon  views  of  roads  before  and  after 
paving  with  brick  and  of  brick  roads  in  process  of  con- 
struction. The  second  lecture  was  on  wood  block  pave- 
ments and  was  given  by  Geo.  W.  Warmoth,  Indianapolis, 
Ind.,  of  the  American  Association  of  Creosoted  Wood  Paving 
Manufacturers.  This  lecture,  like  that  on  brick  pave- 
ments, was  illustrated  by  lantern  slides  showing  both  in- 
correct and  correct  methods  of  construction  and  a  num- 
ber of  views  of  wood  block  pavements  in  various  parts  of 
the  country.  The  third  lecture,  that  on  concrete  road  con- 
struction in  Wayne  County,  Michigan,  was  delivered  by 
J.  H.  Chubb,  of  the  Universal  Portland  Cement  Co.,  Chi* 
cago.  111.,  and  was  illustrated  by  moving  pictures  showing 
ihe  roads  and  the  traffic  over  them  before  improvement, 
the  work  fn  progress,  and  completed  roads. 

Many  of  the  lantern  slides  were  colored  and  showed  not 
only  the  roads  themselves  and  the  work  of  building  them, 
but  aJso  illustrated  the  equipment  used  and  the  details  of 
lie  work. 
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SEVENTH  SESSION 
Friday  Forenoon,  December  6 

PRESIDENT  LEWIS:  Yesterday  afternoon,  too  late  to 
be  read  at  the  meeting,  this  cablegram  was  received: 
"President  Lewis,  Good  Roads  Congress,  Cincinnati:  Con- 
gressmen, greetings.  Come  all  to  London  next  June." 
Signed,  "Rees  Jeffreys."  Mr.  Rees  Jeffreys  is  the  general  sec- 
retary for  the  Third  International  Road  Congress,  to  be 
held  in  London  next  year,  and  he  sends  his  greetings,  and 
expresses  the  hope  that  you  will  all  come  to  London  to 
the  big  congress  next  June.  Allow  me  to  express  the  hope 
that  the  American  Road  Builders'  Association  will  be  well 
represented.  I  took  occasion  to  call  your  attention  in 
my  address  on  Tuesday  to  the  fact  that  of  twenty-one 
American  authors  selected  to  prepare  papers  for  tJiis 
congress,  eighteen  were  members  of  this  association. 
With  your  approval  I  will  return  Mr.  Jeffreys'  greeting, 
thanking  him  for  his  Interest  and  expressing  the  hope 
that  there  will  be  a  good  representation  of  American  Road 
Builders  at  the  London  Congress. 

Now,  gentlemen,  as  to  this  morning's  session,  there  must 
be  some  rule  for  orderly  procedure;  and  with  your  ap- 
proval this  plan  will  be  followed:  Each  of  the  three 
subjects  which  have  been  chosen  will  be  allowed  three- 
quarters  of  an  hour.  Each  subject  will  be  Introduced  by 
a  speaker  who  will  be  allowed  ten  minutes,  and  if  he 
desires,  and  if  you  consent,  an  additional  five  minutes,  a 
total  of  fifteen  minutes.  After  that  the  time  limit  for 
speeches  will  be  five  minutes.  If  those  rules  to  govern 
the  discussion  meet  with  your  approval,  we  will  consider 
them  adopted.  If  not,  we  will  be  glad  to  have  you  change 
them.  Tou  will  remember  that  the  subjects  chosen  were 
these:  First  choice,  "Convict  Labor  on  Road  Work"; 
second,  "Division  of  Expense  of  Road  Improvement  over 
Town  or  Similar  Local  Unit,  County,  State  and  Nation"; 
third,  "Correction  of  Alignment  and  Grade  in  Existing 
Highways";  and  fourth,  "Dust  Prevention."  If  possible 
we  will  try  and  consider  this  fourth  question,  which  la  a 
very  important  one;  and  I  hope  that  some  of  you  will  be 
prepared  to  discuss  it. 

I  beg  to  retire  now  and  yield  the  chair  to  Vice  President 
W.  A.  McLean,  who  has  consented  to  preside  at  this  session. 
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CHAIRMAN  McLEAN:  Mr.  President  and  Gentlemen: — I 
appreciate  very  much  the  courtesy  which  has  been  extended 
to  me  in  asking  that  I  preside  over  this,  the  most  important 
session — the  most  important  session  because  it  is  the 
final,  and  also  because  It  is  especially  your  session.  The 
subjects  which  you  are  to  discuss  have  been  especially 
selected  by  the  floor  of  the  house,  and  their  treatment  is 
entirely  in  your  hands.  Our  organization  meets  In  this 
way  only  once  a  year,  and  it  is  extremely  desirable  that 
every  member  should  make  the  most  of  the  opportunity 
of  exchanging  views.  Tou  have  heard  the  rules  which 
control  this  session,  and  which  I  understand  you  have 
agreed  to.  I  am  afraid  that  I  will  have  to  use  freely  the 
instrument  of  torture  (the  gavel)  which  is  placed  in  my 
hands  in  order  that  we  may  get  over  the  ground  before 
us,  and  that  we  may  give  everyone  an  opportunity  to 
speak. 

I  have  much  pleasure  in  calling  upon  Mr.  Samuel  Hill, 
who  needs  no  other  introduction,  to  open  the  discussion 
on  convict  labor. 


CONVICT  LABOR  ON  ROAD  WORK 

MR.  HILL:  Gentlemen,  this  question  of  convict  labor 
to  us  in  the  West,  is  a  very  important  one.  It  was  the 
deciding  factor  in  the  last  election  held  in  the  states  of 
Washington  and  Oregon.  When  I  began  this  convict  labor 
question  twelve  years  ago,  it  was  almost  a  new  question, 
the  state  of  North  Carolina,  the  state  of  my  birth,  being 
the  only  place,  so  far  as  I  know,  where  convicts  were 
employed  on  the  highway  exclusively  for  the  benefit  of 
the  state.  We  had  a  few  objects  in  view  in  the  state  of 
Washington,  but  first  and  foremost  of  all,  strange  as  this 
may  seem  to  you,  it  was  not  the  building  of  roads,  but  the 
reformation  of  the  convict.  I  began,  first  of  all,  by  talk- 
ing to  the  labor  organizations.  I  met  the  labor  organiza- 
tions of  Seattle  in  a  room  and  talked  to  them  plainly.  I 
said: 

"Now,  gentlemen,  the  farmers  control  this  legislature. 
They  want  roads.  The  roads  are  for  your  benefit  in  town 
as  well  as  theirs  in  the  country.  If  any  good  reason  can 
be  given  by  you  why  any  man,  whether  rich  or  poor,  convict 
or  free,  should  be  supported  in  idleness,  I'll  be  very  glad  to 
hear  from  you." 
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"Well,  we  don't  want  work  taken  away  from  honest 
men." 

"What  is  your  business?" 

"I  am  a  plasterer." 

"Did  you  ever  build  any  roads?" 

"No,  sir." 

"What  do  you  get  a  day?" 

"Seven  dollars  and  fifty  cents  for  eight  hours." 

"Got  a  pretty  good  thing,  haven't  you?  Did  it  ever 
occur  to  you,  my  friends,  that  the  farmer  out  there  on 
tne  farm  gets  the  same  kind  of  a  dollar  that  you  get 
and  works  more  hours?  I  want  to  tell  you  now,  plainly, 
this  thing  is  going  to  go  through.  It  is  going  to  go 
through  for  this  reason:  We  take  away  the  chief  support 
of  the  family,  we  deprive  that  family  of  anything  in  the 
way  of  subsistence,  and  then  we  throw  the  burden  of 
supporting  that  man  and  his  family  on  the  community. 
The  whole  plan  is  wrong  and  we  are  going  to  change  it. 
Now,  you  had  better  line  up  and  get  in,  because,  if  you 
don't,  we  will  put  you  back  on  the  12-hour  schedule  with 
the  farmer." 

Well,  we  talked  about  it  for  about  three  hours.  The 
labor  organizations  of  Seattle,  were,  I  may  say,  a  hard 
class  to  deal  with,  but  they  saw  that  we  meant  what  we 
said,  and  they  indorsed  the  work.  The  first  they  gave  us 
was  30  convicts.  The  politicians  thought  it  would  be  a 
good  thing  to  make  a  Joke  of  us.  They  shipped  those 
convicts  from  Walla  Walla  to  Spokane,  and  from  Spokane 
a  long  distance  to  Wenatchee,  then  80  miles  by  boat,  then 
walked  them  25  miles.     I  said: 

"Gentlemen,  I  thank  you.  You  are  very  kind  and  very 
considerate.  You  have  made  it  very  easy  for  us.  We 
accept  the  challenge." 

We  went  up  there  and  advertised  for  bids  to  build  a 
road.  The  result  was  that  we  took  the  lowest  bid  as  a 
basis  for  our  convict  labor.  We  had  the  convicts  build 
their  own  stockade.  I  stayed  with  them  myself,  with 
the  highway  commissioner  and  the  governor.  Then  we 
proceeded  to  tell  them  what  we  were  going  to  do.  We 
gave  them  all  they  wanted  to  eat,  took  ofC  the  stripes,  took 
off  the  shackles,  and  didn't  even  cut  their  hair.     I  said: 

"There  are  30  of  you  here.  This  stockade  was  not  built 
to  keep  you  in.     It  was  built  to  keep  the  other  men  out. 
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We  are  going  to  make  this  cut  through  this  2,000  ft.  of 
rock.  Do  you  see  those  men  up  on  the  hill?  Those  are  my 
men;  they  are  Tennesseeans,  Kentuckiansi  North  Caro- 
linians— and  what  have  they  in  their  hands?  Sticks? 
No;  sir.  Those  are  rifles;  the  men  are  sharpshooters.  I 
am  going  to  treat  you  like  men,  and  you  have  got  to 
treat  me  as  a  man  should  be  treated.  There  is  a  mimeo- 
graph record  here  of  every  one  of  you  boys,  a  description 
at  every  crossroads  in  this  county,  and  here  is  my  personal 
ofCer  of  1 100  for  every  man  they  bring  in  dead.  They 
will  pot  you  like  a  rabbit.  If  I  were  you  I  would  stay 
inside." 

They  decided  to  stay  inside;  it  seemed  a  little  better 
to  stay  inside.  They  went  to  work.  What  did  they  do? 
They  built  that  road,  and  when  we  got  through,  over  all 
expenses,  including  tbe  cost  of  transportation,  the  amount 
they  had  earned,  net,  was  |4.08  per  man  per  day.  The 
people  saw  this  road  built.  The  farmers  came  out  through, 
the  gorge  where  they  couldn't  cross  the  mountains  before, 
and  they  said,  "For  the  first  time  in  27  years  we  have 
come  out  in  winter  time."  Then,  they  went  a  little  fur- 
ther with  us;  and  finally  we  had  out  500  convicts  in  the 
state  of  Washington.  We  opened  five  separate  rock  quar- 
ries, and  the  rock  was  put  where  it  would  reach  the  great- 
est number  of  people. 

Now,  I  want  to  remove  an  impression  that  exists  fja, 
some  minds  about  what  a  convict  is.  Why,  gentlemen,  we 
have  got  a  wrong  idea  about  a  convict.  What  is  a  con- 
vict? A  man  commits  a  crime.  He  is  discovered,  and  he 
is  sentenced  to  imprisonment.  When  that  is  over  he  comes 
out  and  goes  back  under  another  name,  whereas,  he  is 
the  same  man.  He  is  exactly  the  same  as  all  other  men. 
But  I  found  out  more  than  that;  I  found  this,  that  the 
penitentiary  is  simply  a  great  city.  All  it  needs  is  or- 
ganization; that  is  all.  I  have  worked  on  the  railroad 
grades,  I  have  handled  men  in  Butte,  Montana,  and  all 
through  the  West,  and  I  am  familiar  with  what  they  can 
do.  It  was  not  a  new  problem  to  me.  Men  are  the  same 
whether  convicts  or  free;  and  I  knew  they  were  not  afraid 
of  me,  and  I  wasn't  afraid  of  them.  We  went  out  and 
built  another  convict  camp  down  at  Lyle.  What  was  the 
result?    A  great  big,  thick-necked  contractor  said: 

"Mr.  Hill,  you  can't  do  that." 
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I  said,  "You  mean,  you  can't  do  that.  I  will  take  you 
down  there  and  pay  your  wage  and  show  you." 

When  we  got  there  he  said,  "Mr.  Hill,  this  is  the  best 
camp  I  ever  saw." 

"Yes,"  I  said,  "it  is  the  best  I  ever  saw,  and  I  have 
seen  thousand  of  them." 

f  Not  thousands,  Mr.  Hill." 

"I  think  I  have.  I  was  the  president  of  the  Manitoba 
Road,  and  I  must  have  seen  thousands  of  camps." 

He  said,  "Mr.  Hill,  this  is  a  remarkable  camp.  What 
do  you  pay  your  man  a  day  to  handle  your  dynamite." 

"I  pay  him  his  board  and  clothes." 

"What,  a  convict!      Have  they  got  dynamite?" 

"Yes,  you  stick  close  to  me  and  you  will  be  all  right" 

"Aren't  you  afraid  of  them?" 

"No,  I  am  not  afraid.  If  you  will  stick  close  to  me 
you  will  be  all  right." 

"I  don't  care  if  that  man  is  a  convict,  he  can't  handle 
that  amount  of  rock  with  that  amount  of  powder." 

"Do  you  know  what  this  man  is  In  here  for?" 

"No." 

"This  man  is  a  professional  burglar  and  safe  blower, 
and  he  makes  a  little  powder  go  a  long  ways."  (Laughter.) 

He  said,  "He  don't  waste  a  grain  of  powder,  does  he?" 

No,  he  didn't. 

"Why,  here  are  remarkable  tools,  where  do  you  have 
them  sharpened?" 

"It  is  done  there  at  that  out-door  forge.  They  ought 
to  be  good  tools,  the  man  that  sharpens  them  can  make 
burglars'  tools.     He  is  an  artist,  he  is  on  to  his  job." 

"Well,"  he  said,  "this  is  a  very  interesting  thing." 

I  said,  "Yes." 

We  have  experimented,  we  have  found  out  the  unit 
that  is  best  to  use  in  convict  labor,  and  I  have  found  out 
that  the  best  unit  to  use  is  100  convicts,  if  we  can  get 
them.  In  having  all  the  various  men  to  do  the  work 
around  the  camp,  we  found  the  best  unit  is  100.  We  found 
out  exactly  how  to  handle  these  men,  what  clothes  to  give 
them,  how  to  feed  them  to  get  the  beet  work  out  of 
them. 

"Now,"  I  said  to  him,  "come  out  and  have  something 
to  eat." 

He  said.  "You  don't  eat  with  the  men?" 
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I  said,  "Yes,  right  down  here  at  the  table." 

He  didn't  enjoy  his  meal  at  first.     Finally  he  said: 

"This  food  is  very  good." 

"Yes,"  I  said,  "it  ought  to  be  good.  Don't  you  like 
the  cook?" 

He  said,  "I  neyer  saw  him  before." 

"Oh,  yes,  you  have.  I  am  very  fond  of  this  cook.  He 
used  to  run  a  big  German  restaurant  at  Tacoma.  He  is 
the  best  cook  in  the  state;  he  saves  everything  he  can, 
uses  all  the  scraps  to  make  a  nice  hash.    Isn't  he  a  bird?" 

"Yes,''  he  said,  "he  is."  He  said,  "Mr.  Hill,  you  make 
your  men  work  like  fiends." 

"Oh,  no,  I  don't.     I  don't  have  to." 

"I  can't  make  my  men  work  like  that." 

"I  don't  drive  them.     They  drive  themselves." 

We  have,  my  friends,  in  our  state,  the  indeterminate 
sentence  law,  the  result  of  which  is  that  each  man  tries 
to  do  the  best  he  can.  The  result  is  this,  each  man  tries 
to  be  the  best  cenvict  of  the  bunch;  and  we  have  the 
right  to  pardon  them.  We  pardoned  nineteen  men  a 
short  time  ago.  Those  men  went  out  and  now  they  have 
got  Jobs, — and  we  have  changed  the  law  in  that  respect. 
They  are  well  taken  care  of. 

He  said  to  me,  "Who  is  that  quiet  man?" 

I  said,  ''He  is  a  sergeant." 

He   said,   "What  do  you   mean  by   sergeant?" 

"Well,"  I  said,  "Kipling  said  the  sergeant  made  the 
army;  he  knows  how  to  handle  the  common  soldier;  and 
incidentally  this  man  here  was  out  In  the  Philippines,  en- 
gineering and  building  roads.  He  knows  how.  This  man 
here  happens  to  be  a  dead  shot.  He  will  shoot  down  a 
bird  across  the  street.  I  always  told  him  that  if  a  man 
tried  to  escape  and  he  missed  him  he  would  lose  his  job. 
And  no  man  has  tried  to  leave  this  whole  camp.  That 
is  what  that  quiet  man  is  here  for." 

"What  is  that  noise?" 

"I  don't  hear  any  noise.  Oh,  that  noise  outside,  that 
is  a  kennel  of  bloodhounds." 

"My  God,  look  at  that,  will  you?  Let  me  get  back  to 
town." 

Well,  those  men  earned  for  fourteen  months  |3.95  per 
man  per  day,  and  did  that  rock  work.  Major  H.  L.  Bowlby, 
our  Highway  Commissioner,  was  a  West  Pointer  and  a 
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real  road  builder.  We  allowed  the  same  rate  per  man 
per  day  that  was  paid  dollar  for  dollar  for  on  the  great 
North  Bank  Road  for  the  same  kind  of  work,  and  on  this 
classification  each  man  earned  |3.95  per  day. 

So  much  for  the  Washington  camps.  Over  in  Oregon 
they  have  tried  another  plan.  Governor  West  came  over 
and  he  tried  the  plan  of  what  he  called  lienor  camps.  In 
the  honor  camps  he  puts  men  out,  takes  their  word  for 
it,  takes  ofC  the  shackles,  takes  ofC  the  stripes  and  lets 
them  do  the  work,  and  does  not  have  any  guards  at  all. 
I  think  there  is  some  objection  to  that.  I  don't  believe 
you  could  go  out  on  the  street  and  pick  up  100  men  who 
had  had  no  previous  experience  and  no  previous  training 
and  take  them  and  make  an  organization  and  do  as  good 
work  as  by  having  a  man  over  them.  Tou  might,  perhaps, 
have  the  honor  camp  and  have  the  guarded  camp,  and  then 
transfer  from  one  to  the  other. 

Now,  you  must  take  care  of  the  convicts,  because  you 
remember,  gentlemen,  society  is  interested  most  of  all 
in  the  man  down  at  the  bottom.  Tou  have  got  to  use  up 
raw  material,  and  your  success  depends  on  the  utilization 
of  the  scraps;  in  any  business  it  is  the  by-product  that 
makes  the  business  go.  Now,  we  will  have  laws  passed, 
at  the  next  session,  of  this  kind  and  character.  They  will 
provide  for  remuneration  for  those  convicts  on  the  basis 
of  50  cts.  per  man  per  day,  and  under  this  law  that  money 
will  be  taken,  where  they  have  dependent  families,  and 
given  to  those  families  to  take  care  of  them,  and  so  re- 
lieve the  community  to  that  extent.  When  a  man  has 
no  one  depending  on  him,  that  fund  will  accumulate;  and 
I  want  to  say  to  you,  gentlemen,  there  is  a  lot  of  difCerence 
between  going  out  with  150  in  your  pocket  and  with 
nothing.  I  want  to  tell  you  that  there  is  no  phase  of 
life  I  haven't  tried.  Gentlemen,  I  thank  you.  (Applause.) 
JQEORGE  W.  COOLEY  (State  Engineer  of  Minnesota): 
I  want  to  ask  a  question,  Mr.  HiU,  for  general  informa- 
tion. When  a  man  gets  through  serving  hifli  time  do  you 
take  that  man  back? 

MR.  HILL:  Well,  in  this  way:  A  man  would  say  to 
me,  "Now,  Mr.  Hill,  you  know  all  about  me  and  my  rec- 
ord." I  would  say,  "Yes,  sir."  Now,  we  had  there  a 
very  bad  law.  We  had  the  law  of  the  "first  friend"  and 
after  a  man  had  served  his  time,  or  was  paroled,  he  would 

262 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 

go  out  under  the  parole  of  his  first  friend,  and  a  great 
many  times  his  first  friend  was  a  saloonkeeper  or  a  dive 
keeper.  Consequently  we  passed  a  law  and  made  the 
state  the  man's  "first  friend"  and  made  the  detention 
camp  the  place  where  he  went.  We  gave  him  employ- 
ment at  the  same  rate  of  wage — we  knew  what  he  did 
and  could  do. 

MR.  COOLEY:   Did  that  engender  jealousy? 

MR.  HILL:  Among  the  men — no,  sir,  we  have  no  jeal- 
ousy out  there. 

O.  J.  STILWELL  (Secretary,  International  Good  Roads 
Association,  Ogden,  Utah):  I  would  like  to  ask,  Mr.  Hill, 
why  the  convict  labor  work  was  discontinued  in  the  state 
of  Nevada? 

MR.  HILL:  I  can't  answer  for  Nevada.  I  never  cam- 
paigned Nevada.  I  have  campaigned  Georgia  and  Ala- 
bama. They  adopted  our  plan  in  Colorado,  as  you  know, 
in  part,  then  also  in  the  state  of  Oregon.  I  cannot  tell 
you  about  Nevada.  I  didn't  have  time  to  go  down  there. 
Convict  labor  was  discontinued  in  our  state  because  they 
played  politics  with  us.  They  won't  again.  The  men 
that  played  politics  are  now  open  for  a  job,  all  of  them, 
from  the  governor  down. 

MR.  COOLET:  At  the  last  session  of  the  Legislature  of 
Minnesota  a  bill  was  introduced  providing  for  the  use  of 
trusties  under  a  patrol  system,  and  was  adopted.  I  was 
going  to  ask  Mr.  Hill  whether  he  had  had  any  experience 
with  the  employment  of  trusties. 

MR.  HILL:  Tes,  sir,  the  employment  of  trusties  is  a 
very  desirable  thing.  I  never  yet  have  had  a  case  of 
violated  confidence  with  the  trusties  that  we  put  out  to 
patrol  the  roads,  either,  for  maintenance  or  for  patrol. 
I  was  very  much  humiliated  on  one  occasion,  however. 
We  had  a  trusty  out  looking  after  a  big  culvert  which 
needed  repairs;  it  had  been  damaged  by  a  big  rain.  The 
time  came  for  the  stockade  to  be  closed  and  the  man 
wasn't  there.  I  rushed  out  to  look  for  him,  and  found 
him  sitting  there  waiting  for  the  forms  to  dry.  He  had 
forgotten  he  was  a  convict.  I  turned  red  and  retired. 
Do  you  blame  me  for  it? 

MR.  COOLEY:  Another  question:  The  proposition  of 
using  trusties  on  road  patrol  service  is  a  matter  of  con- 
siderable  importance,    and    I    would    like    to    know   what 


Digitized  by 


Google 


AMERICAN  HOAD  BUILDERS'  ASSOCIATION 

other  states,  Washington  especially,  have  done  in  the  mat- 
ter of  compensation  for  these  men  for  work  outside  of 
their  prison  duties.  Do  you  pay  these  men?  Do  you  give 
them  any  allowance?  Suppose  you  are  having  trusties  to 
go  out  on  patrol. 

MR.  HILL:  Not  at  the  present  time.  As  I  said,  that 
law  will  be  passed  giving  these  men  50  cts.  a  day.  Of 
course,  we  simply  had  the  convicts,  and  then  had  the 
pardoned  men,  the  paroled  men,  who  went  out  and  who 
got  the  regular  rate,  |2.50  a  day  at  that  time;  25  cts. 
an  hour  is  what  we  pay  all  of  these  men  as  a  regular  wage 
as  soon  as  they  are  pardoned.  To  answer  that  question 
and  make  it  clear,  we  found  that  the  best  way  to  handle 
a  railroad  gang  was  to  use  70  men.  The  100  men  camps 
we  found  best  for  convict  labor.  When  you  have  your 
men  out  to  work  for  the  first  three  months — sometimes 
45  days — ^the  men  are  no  good  at  all,  just  as  they  are  in 
building  a  railroad.  When  they  come  to  you  they  have 
not  been  fed  right;  they  are  not  In  shape.  These  men 
come  there  as  bums,  pickpockets  and  thieves,  and  they 
are  not  calloused  and  not  hardened.  Tou  have  got  to 
feed  and  fatten  them  up,  and  when  you  get  them  in  shape 
then  they  begin  to  do  work.  I  venture  to  recommend,  if 
I  may  say  so,  to  all  of  you  this:  Have  not  alone  convict 
camps,  but  have  detention  camps  to  take  the  young  men 
to  who  are  convicted  or  about  to  be  convictedl  of  some 
crime — ^not  regular  convicts,  but  what  yoii  may  call  mis- 
demeanants. Have  them  sentenced  to  the  detention  camp, 
which  is  kept  separate  and  apart  from  the  convict  camp, 
in  fact,  in  another  part  of  the  state;  and  take  those  men 
and  teach  them  something.  We  have  made  stone  masons 
and  brick  masons,  and  all  kinds  of  mechanics,  and  at  first 
they  were  entirely  valueless — ^the  first  three  months.  At 
the  end  of  that  time  we  knew  where  they  were. 

Another  thing:  We  always  gave  them  hot  meals.  I 
gave  them  the  right  to  have  a  cold  meal,  but  if  they 
wanted  to  march  back  on  their  own  time,  they  would  have 
a  hot  meal.  They  preferred  the  hot  meal.  They  would 
march  back  on  their  own  time  rather  than  have  a  cold 
meal  on  the  state's  time. 

I  want  to  say  this,  and  that  is,  I  can't  do  anything  until 
the  15th  of  January.  Then  the  new  administration  comes 
back  in — as  this  old  administration  was  thrown  out  because 
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it  killed  the  road  question,  the  convict  question — all  over 
the  state  of  Washington,  without  regard  to  politics. 

Any  time  after  the  16th  of  January,  if  you  care  to 
write  me,  I  will  be  very  glad  to  send  you  plans  of  our 
stockades,  our  bunk  houses,  all  details  of  equipment  and 
management  and  how  we  handle  these  men.  Probably 
we  are  wrong.  Tou  may  find  some  better  way,  but  if  you 
do  I  expect  you  to  come  back  here  a  year  from  now  and 
tell  me. 

H.  C.  PBNFIELD  (Bucyrus,  O.):  I  want  to  ask,  Mr. 
Hill,  have  you  ever  tried  any  convict  labor  in  or  near  the 
large  cities? 

MR.  HILL:  Tes,  sir.  Well,  I  won't  say  large  cities  be- 
cause there  are  no  large  cities  out  there;  but  we  tried 
them  near  Bellingham,  a  city  of  perhaps,  30,000  or  85,000 
people,  and  we  had  no  trouble  at  all.  The  people  out 
there  at  first  were  very  much  worried  and  alarmed  about 
it.  They  thought  convicts  were  bogey-men;  didn't  know 
they  were  just  common  ordinary  men.  Now  the  people 
say,  "When  are  the  convicts  coming  back?  We  want 
them  back  again.  They  build  roads,  they  work."  And 
the  thing  now  is  becoming  the  settled  policy  of  the  state. 
I  have  campaigned  that  state  now  for  fifteen  years.  You 
can't  go  anywhere  in  Oregon  or  Washington  today  and 
find  anybody  that  isn't  entirely  in  favor  of  this  convict 
work.  By  the  referendum,  people  of  Oregon  voted  to  put 
the  convicts  of  the  counties  at  work,  and  before  I  came 
away  they  went  out  and  established  a  convict  camp  in  ' 
the  county  where  Portland,  Oregon,  is  situated.  The  state 
also  passed  a  referendum  putting  the  state  convicts  at 
work.  So  they  have,  by  the  vote  of  the  common  people, 
both  the  state  and  the  county  convicts  at  work. 

P.  W.  SPAULDING  (Evanston,  Wyo.):  Mr.  Hill  in  his 
talk  has  omitted  two  or  three  other  states  in  the  West — 
they  are  the  states  of  Utah,  Colorado  and  Wyoming,  which, 
to  my  own  knowledge,  use  convict  labor  on  the  roads,  and 
very  successfully. 

The  state  of  Colorado  has  the  honor  system.  They 
send  their  men  out  without  guards,  and  the  men  them- 
selves understand  that  if  one  leaves  the  camp,  the  balance 
will  be  brought  in.  They  will  send  them  into  the  moun- 
tains on  rock  work,  in  mountain  passes  and  other  places 
15,  20  or  30  miles  from  the  nearest  town,  and  leave  them 
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for  days  at  a  time,  and  then  go  around  with  the  grub 
wagon  with  their  supplies  and  check  the  men  over  and 
find  them  all  there. 

I  believe  in  Utah  where  they  have  been  doing  it  under 
the  same  system  for  two  years  they  have  had  but  one 
escape  from  their  convict  labor  camp.  The  state  of  Wyo- 
ming, at  our  last  Legislature,  passed  the  same  law,  but  we 
have  guarded  camps,  guarded  by  the  convicts  themselves. 
That  is,  one  or  two  of  the  convicts  who  are  known  to  the 
authorities,  who  are  not  criminals  at  heart  but  yet  are 
in  the  penitentiary,  are  given  charge  of  the  camp  and 
provided  with  firearms,  a  rifie  or  a  revolver,  as  a  matter 
of  awe,  not  to  use.  So  far  we  have  had  no  occasion  to 
have  them  used,  nor  have  we  had  a  prisoner  leave  one 
of  the  camps.  We  find  that  it  is  going  to  be  a  help  to  us 
In  building  our.  roads.  We  believe  It  is  a  very  good  idea 
and  one  that  should  be  adopted. 

MR.  HILL:  I  meant  no  discourtesy;  I  did  not  speak  of 
those  states  because  of  lack  of  time. 

MR.  STILWELL:  Weber  County  in  which  Ogden  is  lo- 
cated has  for  two  years  used  its  criminals  in  the  same 
way.  The  convict  labor  plan  has  worked  out  very  nicely. 
None  of  the  convicts  has  escaped,  and  the  work  has  been 
well  done  near  the  city  of  Ogden. 

W.  E.  ATKINSON  (State  Highway  Engineer  of  Louisi- 
ana) :  Mr.  Chairman,  we  have  been  using  convicts  for  about 
four  years  in  Louisiana,  and  it  has  proved  very  satisfac- 
tory. In  fact,  they  have  become  real  road  experts  in  their 
line  and  the  cost  of  the  road  construction  by  convict  labor 
runs  about  one-half  of  the  cost  by  contract.  Now,  we 
usually  have  trusties,  but  occasionally  they  go  oft  and 
don't  come  back.  That  may  be  due,  possibly,  to  the  dif- 
ferent class  of  convicts  that  we  have.  The  large  majority 
of  them  are  negroes,  but  nevertheless  they  are  giving  good 
service  and  proving  very  satisfactory. 

We  have  a  law  in  Louisiana  providing  for  state  aid  to 
any  parish  that  asks  for  it — either  monetary  aid  or  engi- 
neering aid.  The  state  goes  out  and  makes  the  preliminary 
surveys  and  estimates  what  the  price  would  be  to  build 
a  certain  road.  Over  the  state  we  are  building  mostly 
sand-clay  roads,  some  gravel  roads,  petrolithic  roads  and 
shell  roads.  If  the  parish  accepts  the  estimated  price  and 
desires  to  build  by  monetary  aid,  we  give  not  over  one- 
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half  the  cost,  In  money,  to  build  that  road,  up  to  $60,000. 
We  cannot  exceed  $50,000  a  year  for  one  parish.  If  they 
call  for  convict  labor,  then  the  state  puts  up  the  convicts 
against  the  money  that  the  parish  will  put  up.  In  that 
way  we  have  encouraged  good  roads  down  there,  and  the 
convicts,  as  I  said  before,  have  been  very  satisfactory, 
and  we  have  now  several  calls  for  convict  aid. 

PRESIDENT  LEWIS:  Mr.  Chairman,  I  am  very  glad  the 
gentleman  from  Louisiana  has  spoken,  because  I  was  going 
to  ask  if  there  was  not  someone  here  from  the  South, 
especially  from  the  Gulf  States,  who  would  speak  about 
the  convict  labor  system  as  it  is  found  there.  I  have  seen 
something  of  it  in  Georgia  and  Alabama,  where  the  system 
was  formerly  subject  to  grave  abuse.  I  want  to  ask  if 
some  of  these  gentlemen  will  tell  us  whether  the  chain 
gang  that  was  once  seen  in  the  town  streets  is  still  an 
institution  in  the  South. 

Mr.  Marker,  Commissioner  of  Highways,  of  Ohio, 
showed  me  yesterday  a  number  of  photographs  of  con- 
victs employed  on  the  state  roads  of  Ohio;  and  I  am  sure 
there  must  be  some  gentleman  in  the  audience  from  Ohio, 
who  can  enlighten  us  a  bit  about  Ohio's  experience.  I 
can  contribute  nothing  myself,  but  I  think  there  is  plenty 
of  information  here  if  it  will  only  come  out. 

CHAIRMAN  McLEAN:  Is  there  anyone  here  from  Ohio 
who  can  speak  on  this  subject? 

A.  H.  HINKLE  (Deputy  in  Charge  of  Maintenance,  Ohio 
State  Highway  Department,  Columbus,  O.):  The  Ohio 
Highway  Department  employed  convicts  during  the  sum- 
mer of  1912  in  the  construction  of  an  experimental  road, 
south  of  the  city  of  Columbus.  The  convicts  were  taken 
each  day  from  the  penitentiary  to  and  from  the  work  in 
a  motor  truck  operated  by  a  convict.  The  distance  from 
the  penitentiary  to  the  work  was  about  seven  miles.  After 
taking  the  convicts  to  the  work  in  the  morning  the  truck 
returned  to  the  penitentiary  for  other  duties  during  the 
day,  returning  again  to  the  work  to  take  the  men  home 
in  the  evening. 

The  convicts  were  all  colored  men,  and  the  number 
working  each  day  varied  from  17  to  25.  One  guard,  un- 
armed, accompanied  the  convicts.  There  was  no  effort  on  the 
part  of  the  men  to  escape,  even  though  they  were  some- 
times scattered  along  the  road  for  a  distance  of  half  a  mile. 
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From  the  fact  that  the  road  that  was  constructed  was 
an  experimental  road  and  the  type  of  construction  fre- 
quently changed,  it  was  necessary  to  frequently  change 
the  occupation  of  the  men.  Some  difficulty  was  experi- 
enced with  the  class  of  men  that  were  being  worked  tthta 
these  changes  came  too  frequently,  and  where  the  occupa- 
tion of  the  men  was  changed  seyeral  times  the  same  day 
their  work  was  not  always  satisfactory.  However,  where 
we  could  keep  the  men  employed  at  the  same  class  of 
work  for  seyeral  days  in  succession,  satisfactory  results 
were  secured. 

For  the  services  of  the  convicts  $1.00  per  day  was  paid 
to  the  Board  of  Administration,  which  board  has  charge 
of  the  various  penal  and  correctional  Institutions  of  the 
state.  No  part  of  this  pay  went  to  the  credit  of  the  con- 
victs. There  is  now  a  movement  on  foot  which  has  for 
its  object  the  enactment  of  a  law  providing  for  paying 
of  the  convicts,  or  applying  to  their  credit,  the  sum  of 
50  cts.  per  day  for  their  services. 

Although  the  small  amount  of  road  work  done  by  con- 
victs in  the  state  might  be  said  to  be  experimental,  yet 
enough  has  been  done  to  prove  that  good  results  can 
be  had  in  building  a  road  where  the  type  of  construction 
does  not  frequently  change,  and  it  is  believed  that  if  even 
a  small  wage  be  paid  the  convict,  or  placed  to  his  credit, 
still  better  results  will  be  secured  with  a  more  humanizing 
effect  upon  the  convict. 

CHAIRMAN  McLEAN:  Is  there  any  one  who  can  speak 
on  behalf  of  Georgia? 

PRESIDENT  LEWIS:  How  about  the  chain  gangs  of 
the  southern  states,  Mr.  Atkinson? 

MR.  ATKINSON:  Yes,  we  have  a  few  on  the  streets. 
Now,  the  chain  gang  is  not  the  product  of  the  penitentiary. 
The  cities,  you  understand,  use  chain  gangs.  We  don't 
put  our  convicts  on  the  streets,  with  this  exception  how- 
ever: Where  we  are  building  a  road  from  one  county  seat 
to  another  county  seat,  and  the  road  extends  through  a 
city  or  the  town,  we  go  on  through  the  town  or  the  city 
with  our  work  so  as  to  make  the  road  continuous  and 
join  up.  In  a  great  many  towns  the  streets  are  in  pretty 
bad  shape,  and  to  set  an  example  we  give  them  a  good 
road,  or  a  good  street  through  the  town,  so  that  it  will 
encourage  them  and  be  an  incentive  for  them  to  go  ahead. 
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We  do  that,  but  we  do  not  go  into  the  cities  and  fill  their 
streets  with  the  chain  gang  at  all — just  merely  where  it 
connects  up  as  a  missing  link. 

PRESIDENT  LEWIS:  Are  your  convicts  rented  to  the 
contractors  still?  In  some  of  the  southern  states  they 
used  to  rent  the  convicts  to  the  contractors,  and  there 
were  some  pretty  grave  abuses  developed. 

MR.  ATKINSON:  We  are  using  convicts  on  the  levees 
down  there;  but  I  am  quite  sure  that  the  contractors  are 
not  allowed  to  hire  them  any  more.  That  is  competing 
against  outside  labor.  I  don't  think  it  is  exactly  right. 
We  are  using,  though,  the  convicts  on  the  levees.  Of 
course,  they  are  under  the  control  of  the  State  Board  of 
Control,  and  under  the  engineers  in  charge  of  the  levees; 
but  we  do  not  let  the  contractors  have  them  any  more. 

JOHN  M.  GOODBLL.  (Upper  Montclair,  New  Jersey) : 
The  most  interesting  convict  labor  road  work  I  ever  saw  per- 
sonally was  in  the  Canal  Zone.  In  building  the  Panama 
Canal,  the  men  have  come  in  from  all  nations.  I  saw  the 
police  records  <$f  one  month  down  there  in  which  41  dif- 
ferent nations  were  represented  in  the  list  of  men  who 
had  been  arrested  for  minor  and  major  offenses. 

Down  in  the  Canal  Zone  the  men  who  were  sentenced 
for  long  terms  were  housed  for  some  time  in  a  building 
which,  although  the  authorities  did  their  best  to  make  it 
sanitary  and  healthful,  nevertheless  became  so  crowded 
that  the  problem  of  caring  for  these  men  was  a  serious 
tax,  not  only  on  the  executive  department,  but  also  on  the 
sanitary  organization.  The  Isthmus  is  a  narrow  strip  of 
land  only  about  40  miles  wide.  They  had  to  have  a 
road  across  it,  so  they  have  built  one  from  Panama  to 
Colon,  mainly  with  these  long-term  convicts. 

About  two  years  ago,  early  one  morning.  Col.  Goethals 
suggested  that  we  should  go  out  and  see  one  of  the  best 
things  he  had  to  show  on  the  Isthmus,  a  thing  in  which 
he  took  considerable  interest  personally.  Walking  out, 
we  saw  this  crew  of  convicts  starting  out  for  their  work, 
the  riff-raff  of  every  nation  and  of  the  whole  seven  seas. 
There  were  about  150  of  them  and  they  had  suffered  so 
much  in  confinement  under  the  tropical  living  conditions 
that  they  were  working  on  those  roads  gladly.  A  feature 
that  those  In  charge  of  that  work  were  particularly  in- 
terested in,  was  the  fact  that  those  men  had  become  a 
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good  crew  for  that  kind  of  labor.  The  plan  was  so  suc- 
cessful that  the  Republic  of  Panama  is  using  some  of 
its  convicts  on  road  construction,  and  this  spring  I  saw 
quite  a  large  gang  building  a  road  to  the  old  city  of 
Panama,  which  has  been  in  ruins  since  it  was  sacked  by 
Sir  Henry  Morgan,  but  has  lately  been  cleared  out  and 
will  prove  a  place  of  pilgrimage  when  the  canal  is  opened 
and  many  visitors  stop  on  the  Isthmus  for  sight-seeing. 
CHAIRMAN  McLEAN:  I  am  sure  we  all  appreciate  the 
address  of  Mr.  Hill.  We,  who  know  him,  know  that  the 
subject  on  which  he  has  spoken  is  very  close  to  his  heart — 
and  it  is  a  great  big  heart.  Good  roads  and  the  restora- 
tion of  men  to  their  manhood  are  subjects  which  can 
always  appeal  to  Mr.  HIU.  If  there  are  no  others  to  dis- 
cuss the  subject,  we  will  pass  to  the  next  subject  on  the 
program.  Mr.  Roy  Schenck,  the  State  Commissioner  of 
Immigration  of  Wyoming,  will  introduce  the  discussion  on 
''The  Division  of  Expense  of  Road  Improvement  over 
Town  or  Similar  Local  Unit,  County,  State  and  Nation.'* 


DIVISION  OF  EXPENSE  OF  ROAD  IMPROVEMENT  OVER 

TOWN  OR  SIMILAR  LOCAL  UNIT,  COUNTY,  STATE 

AND  NATION 

ROY  W.  SCHENCK  (State  Commissioner  of  Immigra- 
tion of  Wyoming,  and  Secretary  of  the  Laramie  County 
Good  Roads  Association,  Laramie,  Wyo.):  Mr.  Chairman, 
I  did  not  come  prepared  to  discuss  this  topic,  but  it  is 
something  that  we  of  the  West,  especially,  are  vitally  in- 
terested in  at  the  present  time.  The  question  of  the  divis- 
ion of  the  expense  of  road  construction  is  something  that 
eastern  states  probably  have  solved  better  than  the  west- 
ern states. 

At  the  present  time  there  is  considerable  discussion  as 
to  how  much  the  federal  government  will  assist  in  the  con- 
struction of  certain  highways.  We  have  a  problem,  for 
instance,  of  public  lands  and  great  forests  reserves.  At 
the  present  time  the  federal  government  is  giving  25  per 
cent,  of  its  receipts  from  these  forest  reserves  for  the 
building  and  maintenance  of  roads  in  those  states  where 
these  reserves  are  located.  It  leases  the  lands  in  the 
forest  reserves  to  the  stock  men  for  grazing  privileges,  and 
has  given  this  percentage  of  the  receipts  from  the  graz- 
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ing  permits  to  the  states  for  the  building  of  roads.  This 
amounts  to  quite  a  goodly  sum  in  some  of  the  public  land 
states,  but  not  as  much  as  the  federal  government  should 
give. 

Now,  as  to  the  distribution  of  the  expense  among  the 
smaller  communities,  a  city,  a  town,  or  a  county.  That 
is  something  that  we  cannot  solve  unless  we  take  into  con- 
sideration the  vital  importance  of  all  working  in  coopera- 
tion, and  not  any  one  specific  locality  being  all  content, 
thinking  it  is  a  little  world  in  itself,  and  building  up  a 
little  circle  of  roads  within  its  borders,  irrespective  of 
which  division  is  receiving  the  greatest  benefit  from  the 
better  roads.  In  our  state,  today,  we  are  building  a  good 
system  of  state  highways  wherein  the  state  contributes 
one  dollar  for  every  dollar  spent  by  the  county.  Probably 
that  system  can  be  worked  out  for  national  highways,  bind- 
ing states  together,  where  the  federal  government  will 
contribute  one  dollar  for  the  dollar  spent  by  the  county 
or  by  the  state  itself.  We  do  not  have  in  the  West  the 
township  organizations  that  you  have  in  the  East,  conse- 
quently I  know  nothing  about  how  they  might  cooperate. 
Our  smallest  civil  division  is  the  county.  The  counties 
in  the  building  of  a  state  highway  are  contributing,  as  I 
say,  an  equal  proportion  with  the  state  to  a  system  of 
state  highways,  binding  these  various  towns  and  counties 
together  in  a  uniform  system  of  good  roads.  If  the  federal 
government  can  be  persuaded  to  assist  in  the  formation  of 
a  national  system  of  highways,  binding  the  principal  states 
of  this  country  together,  if  the  federal  government  will 
contribute  dollar  for  dollar  with  the  states  and  the  coun- 
ties through  which  it  passes,  the  burden  will  not  be  heavy 
upon  the  nation's  treasury,  the  burden  will  be  greatly 
lightened  for  the  smaller  localities,  and  a  great  stimulus 
will  be  given  to  the  great  work  of  good  roads. 

CHAIRMAN  McLEAN:  The  discussion  is  now  open  to 
the  fioor,  gentlemen.    I  will  be  glad  to  hear  from  you. 

MR.  STILWELL:  There  may  be  a  way  in  which  some 
money  can  be  procured  for  the  building  of  one  or  more 
transcontinental  highways  which  would  aid  the  East  as 
well  as  the  West,  without  costing  the  federal  government 
any  great  amount  of  money.  It  has  been  proposed  that 
the  federal  government  appropriate  1,000,000  acres  of  its 
comparatively  worthless  land  to  each  of  the  western  states. 
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Most  of  this  land  is  not  now  valuable  enough  so  that  any- 
one will  take  it  up  under  any  of  the  governmental  arrange- 
ments that  have  been  made  for  homesteading,  but  it  might 
bring  50  cts.  to  $1.25  per  acre  if  it  could  be  sold  jout- 
right  for  grazing  purposes.  This  land  benefits  no  one 
now,  since  it  cannot  be  obtained  from  the  federal  govern- 
ment under  any  of  the  existing  laws.  If  this  land  were 
donated  it  would  not  be  necessary  to  await  its  sale  but 
each  state  might  be  required  to  issue  bonds  to  the  approxi- 
mate value  of  its  lands,  and  required  to  use  the  proceeds 
thereof  for  the  immediate  construction  of  links  of  the 
transcontinental  highway  under  government  supervision. 
When  the  lands  were  finally  sold  the  proceeds  would  form 
a  sinking  fund  to  retire  the  bonds  at  maturity.  Under 
this  plan  lands  now  lying  idle  would  contribute  to  lower 
the  high  cost  of  living  and  the  East,  as  well  as  the  West, 
would  be  provided  with  roads  for  the  use  of  transconti- 
nental, as  well  as  local,  traffic. 

This  would  be  a  scheme  somewhat  similar  to  the  plan  by 
which  the  federal  government  has  aided  irrigation.  You 
will  remember  that  the  East  has  continually  voted  against 
any  appropriation  for  irrigation  in  the  West,  and  was 
perhaps  justified  in  doing  so.  Finally  a  scheme  was  put 
through  for  using  the  funds  from  sales  of  public  lands  for 
irrigation  purposes  and  a  continuously  rotating  fund  was 
formed.  The  plan  has  worked  out  admirably  and  nobody 
in  the  East  who  is  posted  in  the  matter  would  discontinue 
it.  We  in  the  West  recognize  that  there  would  be  no 
direct  federal  aid  except  as  a  part  of  a  comprehensive  sys- 
tem, perhaps  such  a  system  as  proposed  by  Senator  CuHum, 
which  included  the  building  of  seven  highways  touching 
nearly  every  state,  at  an  estimated  cost  of  about  $148,- 
000,000.  It  is  probable  that  such  an  expenditure  will  not 
be  undertaken  by  the  federal  government,  whereas  the  ap- 
propriation of  a  portion  of  the  cuUed-over  public  domain 
would  benefit  everyone  and  harm  no  one.     (Applause). 

MR.  ROGERS:  I  just  wanted  to  call  attention  to  a  little 
notice  that  the  government  has  sent  out  in  regard  to  giving 
a  few  thousand  dollars  to  each  of  the  states.  I  know 
Michigan  was  allotted  $10,000,  on  the  condition  that  ^we 
find  60  continuous  miles  of  highway  that  are  traversed  by 
mail  routes,  and  on  the  further  condition  that  the  state 
contribute  twice  as  much  as  the  government.     Now,  that, 
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of  course,  amounts  to  $200  a^mlle  on  the  part  of  the  gov- 
ernment and  $400  a  mile  on  the  part  of  the  state.  We 
could  easily  comply  with  that  condition  if  it  were  not  for 
the  fact  of  there  having  to  be  a  continuous  mail  route. 
As  far  as  we  have  gone  into  it — which  is  very  casually — it 
did  not  seem  possible  to  find  50  continuous  miles  of  main 
highway  traversed  by  mail  routes. 

MR.  STILWELL:  Did  they  ask  for  any  particular  char- 
acter of  improvements? 

MR.  ROGERS:    No.  sir. 

J.  J.  HOPKINS  (Rawlins,  Wyo.):  Mr.  Chairman,  I  did 
not  come  here  expecting  to  address  this  convention,  but 
in  the  absence  of  those  who  were  to  speak  I  feel  it  my 
duty  to  bring  the  question  of  a  national  highway  from 
ocean  to  ocean  and  across  the  state  of  Wyoming  to  the 
attention  of  this  assembly.  We  wish  to  have  a  road  built 
by  which  we  can  pass  across  the  country  from  one  end  to 
the  other. 

This  question  is  of  vital  importance  to  us.  We  are  not 
provided  with  railroads  by  which  we  can  go  from  one  town 
or  city  to  another,  as  in  the  older  states;  we  have  simply 
one  great  artery,  the  Union  Pacific  Railroad,  going  from 
east  to.  west  across  the  entire  state  of  Wyoming.  The 
counties  through  which  this  railroad  passes  are  building  a 
through  road  from  east  to  west  adjacent  to  the  route  of 
the  railroad,  as  this  route  across  the  Rocky  Mountains 
ofters  less  resistance  than  any  other  that  might  be  chosen. 

The  people  of  southern  Wyoming  understood  that  the 
question  of  a  national  highway  was  to  be  brought  before 
this  meeting,  and  that  is  why  we  are  here,  as  we  wish  to 
know  where  that  road  is  to  be  built  so  that  the  work  we 
are  doing  in  Wyoming  on  this  "across  the  state*'  highway 
would  conform  with  the  road  that  the  government  might 
build. 

Counties  of  southern  Wyoming  are  expending  more 
money  in  building  good  roads  than  for  any  other  purpose. 
The  county  I  am  from.  Carbon  County,  although  sparsely 
populated,  has  expended  in  three  years  $123,000  on  roads 
and  bridges.  The  city  of  Rawlins,  the  county  seat  of  Car- 
bon County,  has  spent  $3,000  each  year  for  three  years  in 
putting  shale  on  the  streets  of  the  city.  This  money  was 
contributed  by  the  citizens  without  regard  to  the  money 
furnished  by  the  city  of  Rawlins  for  that  purpose,  and  I 
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think  that  Rawlins  today  has  as  good  streets  as  any  city, 
no  matter  what  the  material  is  they  are  built  of. 

It  is  a  long  distance  from  Wyoming  here,  and  we  feel  as 
though  we  would  like  some  expression  from  this  gathering 
of  men  from  all  over  the  country  in  regard  to  this  ques- 
tion of  a  national  highway. 

The  year  1915  is  close  at  hand,  there  will  be  many 
automobiles  passing  from  the  east  to  California  to  the  ex- 
position and,  without  doubt,  nine-tenths  of  them  will  pass 
along  this  road  through  the  state  of  Wyoming,  and  it 
seems  to  me,  if  there  is  anything  going  to  be  done,  it 
should  be  done  soon,  so  we  may  have  some  benefit  of  this 
road  during  our  lifetime  and  not  leave  all  the  benefits 
to  our  children  that  are  to  come.  I  thank  you,  gentle- 
men.    (Applause.) 

MR.  HILL:  I  am  very  glad  to  have  heard  what  Mr. 
Hopkins  said.  First  I  call  your  attention  for  a  moment  to 
two  things.  First  of  all,  article  8  of  the  constitution  of 
the  United  States  provides  that  the  goyernment  shall  es- 
tablish post  offices  and  post  roads;  second,  to  point  out  to 
you  the  fact  that  in  the  western  states  still  remain  these 
granted  lands,  to  be  disposed  of  by  the  national  govern- 
ment. The  country  where  we  stand  now  was  part  of  the 
land  originally  granted  to  the  state  of  Connecticut.*  They 
sold  this  land  here,  as  you  know,  and  used  the  proceeds 
in  the  East.  I  am  also  aware  of  the  fact  that  this  is  a 
deliberative  and  not  a  legislative  assembly.  I  cannot  speak 
for  the  East.  I  can  say  this,  I  try  to  keep  in  touch  with 
the  sentiment  throughout  the  whole  country.  I  think  I 
may  perhaps  speak  somewhat  for  different  parts  of  the 
United  States,  born  as  I  was  in  the  South.  Now,  I  can 
say  this  frankly,  there  has  been  appointed,  as  some  of  you 
perhaps  know,  a  committee  by  the  national  government, 
consisting  of  six  men,  three  from  the  Senate  and  three 
from  the  House.  Jonathan  Bourne,  late  senator  from 
Oregon,  is  the  chairman  of  that  committee,  and  that  com- 
mittee is  now  investigating  proposed  routes  across  the 
United  States  with  the  intention  of  making  recommenda- 
tions to  the  national  government  as  to  where  certain  trunk 
lines  of  highway  should  be  built. 

I  will  say  for  the  information  of  the  gentleman  from 
the  state  of  Wyoming,  who  has  just  spoken,  that  in  my 
opinion  there  are  only  two  feasible  routes  that  can  be 
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utilized  across  the  United  States,  independent  of  the  route 
now  being  built  across  Canada.  I  belong  to  the  Canadian 
Highway  Association.  They  are  now  actually  building  a 
line  of  road  from  Vancouver,  B.  C,  across,  towards  and  on 
to  Quebec,  across  the  continent.  I  believe  that  road  will 
be  finished,  unless  we  move  rapidly,  long  before  our  own 
lines  across  the  United  States  are  finished.  I  am  one  of  the 
active  men,  the  vice  president,  of  the  Pacific  Highway  Com- 
mission. We  are  now  engaged  in  locating  and  partially  In 
constructing  a  line  of  highway  to  run  from  Vancouver, 
B.  C,  through  to  Tla  Juana,  Mexico,  and  that  road  will  be 
finished  by  1916.  I  shall  be  very  much  disappointed  If 
it  isn't  finished  down  there.  To  go  back  to  Wyoming,  I 
know  of  only  two  routes  that  are  available  to  cross  the 
continent  in  the  United  States.  One  is  the  territory 
wherein  the  gentleman  lives-— crossing  the  state  there  and 
going  down  the  Columbia  River  following  the  water  grade. 
The  other  line  Is  further  south,  not  far  from  the  line  of 
the  Atchison,  Topeka  &  Santa  Fe  Railroad,  known  as  the 
Old  Santa  Fe  Trail.  So  I  think  the  gentleman  will  feel 
very  much  encouraged  because  that  Is  where  the  line  will 
have  to  go.  Nature  fixed  these  things,  and  not  the  en- 
gineers.    ( Applause. ) 

A.  R.  HIRST  (State  Highway  Engineer  of  Wisconsin): 
Mr.  Chairman,  we  have  found  In  the  development  of  work 
in  our  own  state  that  the  theory  that  each  community 
benefited  should  pay  a  part  of  the  cost  of  the  highways  is 
a  rather  good  theory  to  proceed  on,  hence  we  are  utilizing 
the  town  and  the  county  and  the  state.  I  believe  that  if 
we  go  a  step  further  and  adopt  a  fourth  community,  the 
United  States,  that  It  ought  to  be  something  along  the 
lines  of  having  the  United  States  government  lay  out 
through  routes  through  the  United  States  and  having  the 
government  pay  a  certain  part  of  the  cost  when  any  of 
these  communities  improves  a  certain  section  of  this  high- 
way In  conformity  with  plans  approved  by  the  national 
department. 

It  seems  unfair  to  me  to  lay  out  certain  transcontinental 
routes  benefiting  some  certain  counties,  in  a  few  states, 
possibly  not  touching  over  one-third  of  the  states,  and  to 
charge  the  whole  cost  to  the  whole  United  States.  I  be- 
lieve that  the  ideal  national  highway  system  would  be  one 
that  assessed,  first,  a  certain  percentage  of  the  cost  to  the 
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smallest  community  passed  through,  the  county;  second, 
the  state,  and  third,  the  United  States,  and,  of  course,  all 
of  these  units  have  an  interest  in  varying  proportions. 
The  idea  of  adopting  a  national  highway  system  simply 
because  it  does  not  seem  to  cost  anybody  anything,  or 
because  the  cost  is  paid  from  a  distant  source,  I  think  is 
a  poor  theory.  But  the  theory  of  developing  these  great 
trunk  highways  so  that  Wisconsin  will  not  build  a  road 
that  does  not  connect  with  Minnesota,  or  Illinois  or  Michi- 
gan, and  of  working  out  a  system  so  that  we  must  build 
along  certain  lines  to  get  national  aid,  just  as  our  counties 
must  build  along  certain  lines  to  get  state  aid,  I  believe 
is  essentially  the  right  principle.  And  I  believe  that  this 
principle  will  have  to  be  adopted  if  dissatisfaction  with 
the  general  scheme  is  not  going  to  be  evidenced  in  all  the 
states  which  help  to  pay  but  get  little  if  any  direct  benefit. 

R.  A.  MEEKER  (State  Highway  Engineer  of  New  Jer- 
sey) :  Mr.  Chairman,  coming  as  I  do  from  the  first  state 
aid  state  in  the  Union,  I  think  it  would  be  well  to  give  the 
members  present  a  little  leaf  from  our  experience. 

Why  did  New  Jersey  adopt  state  aid?  Because  a  few 
wide-awake  people  in  certain  localities,  realizing  the  bene- 
fits to  be  derived  from  better  means  of  communication, 
began  to  improve  their  roads.  They  extended  these  im- 
provements to  the  boundaries  of  adjoining  localities.  Then, 
the  residents  in  the  first  section  said,  "Why  is  it  that  we, 
who  begin  our  journey  over  a  good  road,  must,  for  the 
remainder  of  the  distance,  use  a  bad  road?  And  the 
people  in  the  adjoining  community  enjoy  what  we  have 
paid  for.  We  don't  think  it  is  fair."  This  sentiment 
spread  from  the  townships  to  the  counties  and  was  voiced 
in  the  phrase:  "We  think  that  we,  in  this  township,  have 
improved  our  roads  and  the  other  townships  ought  to  do 
something."  Some  of  the  townships  were  not  as  wealthy 
as  the  others,  and  they  said  they  couldn't  afford  it.  The 
sentiment  grew  until  the  counties  were  induced  to  make 
appropriations  and  we  had  a  law  passed  known  as  "A 
County  Bonding  Act,"  whereby  the  question  was  submitted 
to  the  voters  of  the  county.  Then,  certain  counties,  more 
progressive  than  the  others,  availed  themselves  of  the 
benefits  and  privileges  of  this  law  and  improved  their 
county  roads.  Against  this  practice  the  same  objection 
arose.     "Here  in  this  county  we  have  good  roads  but  we 
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have  to  travel  over  bad  roads  to  reach  the  borders  of  our 
state.  We  think  that  it  is  time  that  the  state  should  assist 
the  towns  and  the  county  in  building  roads  across  the 
entire  state." 

That  has  been  the  method  of  the  growth,  that  was  the 
origin  of  state  aid,  and  now  as  many  of  the  states  of  the 
union  have  improved  their  roads  to  their  very  borders,  the 
time  has  come  when  these  separate  communities  should 
be  united  in  one.  The  towns  have  helped  themselves,  the 
counties  have  heJped  themselves,  the  states  have  helped 
themselves,  and  each  has  gone  almost  to  its  limit.  In  the 
old  days  of  the  stagecoach,  before  the  railroads,  we  had 
turnpikes  that  were  maintained  by  private  corporations. 

After  the  advent  of  the  railroad,  a  great  many  of  these 
turapikes  fell  into  disuse  and  many  of  the  old  taverns  along 
these  turnpikes  and  a  great  many  of  the  smaller  towna 
that  did  not  happen  to  be  along  the  line  of  the  railroader 
instead  of  increasing  in  wealth  and  population,  decreased. 
Now  that  we  have  improved  the  roads  along  the  lines  ot 
these  old  turnpikes,  as  a  result  many  of  these  old  places 
have  taken  on  new  life  and  have  developed  a  degree  oX 
prosperity  that  they  never  knew  even  in  their  best  days. 
Now,  it  isn't  right  for  New  Jersey  which  has  31  per  cent, 
of  its  highways  improved,  to  sit  down  and  say  to  Wyoming, 
for  instance,  that  we  know  has  a  very  little  improved  mile- 
age,  "Well,  we  have  got  all  that  we  want  and  you  fellows  go 
and  get  it  as  we  did."  Now,  when  the  people  in  Wyoming 
or  in  Utah  or  in  Washington  show  that  they  appreciate  the 
value  of  good  roads  and  do  all  they  can,  then,  isn't  it 
time  for  all  of  us  to  get  together  and  petition  the  national 
government  to  assist  us?  We  don't  go  to  it  as  paupers, 
we  don't  want  it  to  give  us  the  roads.  We  will  do  our 
share;  we  will  give  a  certain  proportion  of  the  cost,  and 
let  the  government  pay  a  proportion  which  may  be  de- 
termined upon  later  for  the  through  travel. 

There  was  a  time  when  a  man  thought  if  he  traveled 
over  30  miles  a  day  with  a  load  he  was  doing  a  wonderful 
thing,  and  it  was  talked  about  around  the  fireside  and  at 
the  corner  store.  In  our  state  many  men  now  load  vans 
and  drive  them  200  miles.  They  go  out  of  the  state  be- 
cause it  is  only  90  miles  across  our  little  state  and  if  a 
man  in  New  Jersey  started  to  go  200  miles  he  would 
probably  traverse  three  states.     In  fact,  I  have  known  a 
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man  to  go  across  the  state  of  New  Jersey,  across  the  lower 
part  of  New  York,  and  through  Connecticut  into  Rhode 
Island  with  a  loaded  van.  Why?  Because  he  had  good 
roads.  Now,  while  he  pays  taxes  in  New  Jersey,  he  de- 
rives benefit  from  the  money  which  has  been  spent  in  New 
York  and  Connecticut  and  Rhode  Island.  Carrying  out  this 
thought,  why  should  not  the  government  of  the  United 
States  help  the  states  who  have  helped  themselves  to  help 
one  another?     (Applause.) 

MR.  SPAULDING:  Mr.  Chairman,  I  have  just  a  word  to 
show  you  we  are  helping  ourselves.  Since  I  spoke  in  the 
meeting  Tuesday,  I  have  received  figures  from  our  several 
counties  which  are  our  road  communities,  and  during  this 
year  and  during  the  year  1911,  we  have  averaged  yearly 
$4  per  capita  of  our  population  expended  upon  our  roads. 
Now,  I  believe  when  you  figure  the  per  capita  and  your 
state  valuations,  we  are  spending  as  much  as  you  eastern 
people  do.  One  gentlemen  spoke  here  about  60  miles  of 
post  roads  not  being  found  in  any  district  of  the  country. 
There  is  the  whole  question  of  this  road  business — it  is 
a  continuous  highway  so  that  you  can  go  from  one  place 
to  the  other  by  following  one  general  road,  regardless  of 
county  lines,  regardless  of  your  state  lines,  a  thorough- 
fare that  will  take  you  from  one  coast  to  the  other,  or 
from  the  Missouri  River  to  the  Pacific  Ocean,  or  from  the 
north  to  the  south,  regardless  of  the  territorial  divisions 
through  which  you  pass.  That  is  what  we  are  advocating 
and  working  for,  and  willing  and  able  to  do  our  share. 

MR.  ROGERS:  Mr.  Chairman,  I  do  not  think  I  made 
myself  clearly  understood.  It  is  not  that  we  haven't  many 
places  where  there  are  60  miles  of  continuous  road  in  our 
state,  but  the  trouble  is  to  get  60  miles  of  continuous 
road  which  is  now  traversed  by  mail  routes — other  than 
railroads,  a  public  highway. 

MR.  PENFIELD:  I  would  like  to  ask  why  that  pro- 
vision was  put  in  there? 

MR.  ROGERS:  I  don't  know.  That  is  the  handicap;  we 
would  like  to  get  that  $10,000,  and  that  is  the  only  condi- 
tion that  we  can  not  readily  comply  with. 

MR.  STILWELL:  Mr.  Chairman,  in  1911,  the  state  of 
Utah  and  many  of  the  counties  of  the  state  made  their 
appropriations  for  good  roads  work  for  a  period  of  two 
years.     In  all,  more  than  $2,000,000  for  less  than  400,000 
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people  were  appropriated,  or  more  than  $5  per  capita.  At 
the  present  time  what  1b  admitted  to  be  the  best  transcon- 
tinental automobile  route  crosses  Weber  County,  in  which 
Ogden  Is  situated,  over  a  road  nearly  all  of  which  is 
macadamized  and  which  the  county  agrees  to  complete 
at  its  own  expense.  Weber  County  is  doing  its  share  and 
asks  no  aid.  However,  In  the  state  of  Utah  there  are 
about  40  miles  near  the  eastern  boundary  and  about  60 
miles  near  the  western  boundary  that  nobody  in  Utah  ever 
traverses  except  by  automobile.  At  best,  not  100  horse- 
drawn  vehicles  will  go  over  that  100  miles  in  a  year,  and 
naturally  the  taxpayer  is  not  Interested  in  the  Improve- 
ment of  these  roads.  Our  Improved  roads  extend  from 
north  to  south,  and  the  bulk  of  the  population  of  the 
state  occupies  a  narrow  strip  west  of  the  Wasatch  Moun- 
tains, not  over  10  per  cent,  of  the  state  being  under  cul- 
tivation. Thus  the  bulk  of  the  highway  traffic  Is  from 
north  to  south,  whereas  the  transcontinental  automobile 
route  crosses  Utah  from  east  to  west.  There  are  no  large 
cities  east  or  west  of  Utah  to  which  the  farmer  can  haul 
his  products,  thus  no  one  travels  out  of  Utah  either  to  the 
east  or  to  the  west  except  by  rail  or  automobile.^  But  since 
this  100  miles  of  road  must  be  used  by  the  trancontinental 
tourist  it  is  obvious  that  the  state  of  Utah  is  deserving  of 
government  aid  for  the  Improvement  of  these  sections  for 
which  its  own  Inhabitants  have  no  direct  use.  More  than 
a  thousand  automobiles  went  through  Ogden  or  Salt  Lake 
City  last  year.  They  came  from  outside  the  state.  Next 
year  this  traffic  will  be  doubled,  and  motor  magazines  es- 
timate that  40,000  people  will  visit  California  by  automo- 
bile in  1916,  most  of  whom  will  cross  Utah  over  100  miles 
of  road  which  must  be  built  expressly  for  their  use. 

PRESIDENT  LEWIS:  Mr.  Chairman,  I  don't  know  that 
I  can  contribute  anything  of  value  to  this  particular  ques- 
tion, but  I  want  to  emphasize  what,  in  my  Judgment,  Is 
the  fundamental  consideration  underlying  the  whole  prob- 
lem, and  that  is  the  distribution  of  the  cost  in  accordance 
with  the  benefit — always  taking  into  account  ability  to 
pay.  In  my  judgment  we  can  start  off  with  the  general 
proposition  that  where  there  is  benefit  there  should  be 
some  charge,  some  payment,  some  contribution  toward 
the  cost,  and  that  contribution  may  be  five  per  cent..  It 
may  be  ten  per  cent.,  it  may  be  twenty-five,  or  it  may  be 
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fifty  per  cent.  If  the  improvement  to  be  made  is  of  purely 
local  benefit,  the  entire  cost  might  properly  be  placed 
upon  the  property  or  the  locality  so  benefited.  It  seems  to 
me  unfair,  yes,  unrighteous,  that  the  owner  of  the  prop- 
erty or  the  community  that  receives  a  special  benefit, 
should  escape  a  special  contribution.  Of  course,  the  rela- 
tive benefit  is  a  very  difficult  thing  to  determine,  and  one 
would  naturally  be  reluctant  to  assume  the  responsibility 
of  such  determination.  Somebody  has  got  to  do  some 
guessing.  We  may  make  the  best  guess  we  can,  but  will 
often  go  wrong,  but  we  should  try  to  guess  as  nearly  right 
as  possible  as  to  what  is  that  equitable  distribution  of  cost, 
taking  into  account,  as  I  said  before,  ability  to  pay.  I 
think  that  in  this  connection  the  remarks  of  the  gentle- 
man from  Wyoming  should  be  given  great  weight.  The 
value  of  a  highway,  as  of  any  other  improvement,  is  de- 
pendent largely  upon  the  extent  to  which  it  can  be  used 
by  others  than  those  living  upon  it. 

I  think  that  our  cities  have  been  too  much  disposed  to 
consider  themselves  independent  of  the  country  about 
them,  and  their  highways  have  not  been  properly  articu- 
lated with  those  of  the  country  about  and  behind  them, — 
with  those  of  the  county  and  of  the  state.  Why  is  not  the 
highway  system  of  a  city  like  this  in  which  we  meet,  or 
even  of  a  larger  city,  a  part  of  the  county  system?  Why 
is  not  every  county  system  a  part  of  the  state  system? 
Why  is  not  every  state  system  a  part  of  an  interstate  or 
a  great  national  system?  In  Great  Britain  they  have  re- 
cently enacted  a  law  known  as  the  English  Town  Plans 
Act;  and  the  underlying  principal  of  the  act  is  this,  that 
every  city  and  every  town,  is  Intimately  related  not  only 
to  the  country  around  it,  and  behind  it,  but  to  the  neigh- 
boring cities  and  towns.  In  a  thickly-settled  country  like 
Great.  Britain,  comprehensive  town  planning,  and  that 
means  street  and  road  planning,  will  cover  the  entire 
country.  Similar  conditions  exist  in  some  of  our  densely 
populated  states,  and  they  will  exist  in  our  states  now 
sparsely  settled  but  blessed  with  an  active  and  energetic 
population,  before  many  generations  or  many  decades  have 
passed.  The  problem,  therefore,  that  confronts  us  is  to 
treat  each  highway  in  its  relation  not  alone  to  the  abutting 
owner,  not  alone  to  the  nearest  village  or  even  the  county, 
but  in  its  relation  to  the  great  state  system  and  the  inter- 
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state  system.  While  I  cannot  even  suggest  any  rule  for 
division  of  expense,  that  expense  should  be  apportioned  as 
nearly  as  possible  in  accordance  with  the  benefit  to  the 
abutting  owner,  the  town,  the  county,  the  state,  the  nation. 
That  is  no  reason  why  we  should  expect  the  federal  gov- 
ernment or  the  state  to  assume  in  every  case  a  large  pro- 
portion of  the  cost.  Such  aid  is  frequently  unnecessary; 
but  in  some  cases  without  that  distribution  of  expense  on 
pretty  liberal  lines,  the  improvement  would  be  impossible. 
The  Superintendent  of  Highways  of  New  York  in  the  dis- 
cussion yesterday  said  that  a  bond  issue  for  a  long  term 
of  years  was  frequently  Justified  because  farm  lands  along 
what  is  now  a  wretched  highway  would  double  or  treble 
or  quadruple  in  value  if  that  highway  were  improved. 
That  is  a  two-edged  argument.  If  its  value  is  doubled 
or  trebled,  why  cannot  that  farm  which  is  so  enhanced 
in  value  make  a  very  substantial  contribution  toward  the 
cost  of  the  improvement?  Why  unload  it  upon  the  state 
and  impair  its  borrowing  capacity  for  other  purposes  when 
there  is  going  to  be  a  direct  enhancement  of  value?  And 
if  I  am  right  in  sasing  that  in  all  fairness  and  righteous- 
ness the  burden  should  be  placed,  as  nearly  as  we  can  do 
so,  in  accordance  with  the  benefit,  I  cannot  see  why  those 
lands  which  are  certainly  going  to  be  increased  in  value, 
should  not  bear  their  fair  part  of  the  burden.  (Applause.) 
J.  CHARLES  DAYTON  (Superintendent  of  Highways  of 
Cayuga  County,  New  York,  Auburn,  N.  Y.):  Mr.  Chair- 
man, there  is  just  one  answer  to  that:  Five  years  ago  in 
New  York  when  we  built  our  highways  under  the  plan  of 
50  per  cent,  contributed  by  the  state,  35  per  cent,  by  the 
county,  and  15  per  cent,  by  the  township  through  which 
the  roads  were  to  be  built,  it  was  almost  impossible  to  get 
the  people,  the  voters,  to  want  roads.  They  would  not  pay 
their  15  per  cent.  They  did  not  appreciate  the  value  of 
good  roads.  There  is  no  use  of  my  arguing  to  this  audi- 
ence here  as  to  the  value  of  good  roads  for  you  are  all 
committed  in  their  favor,  as  I  am;  but  to  induce  the 
people  to  favor  good  roads,  to  make  the  roads  a  practical 
thing — something  that  should  be  done — seemed  impossible 
under  that  plan.  But  now  since  they  have  had  a  chance 
to  see  the  roads,  there  is  a  change  in  the  sentiment.  Our 
Legislature  at  the  last  session  changed  the  law  in  regard 
to  these  county  highways,  so  that  65  per  cent,  is  paid  f#r 
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by  the  state  and  35  per  cent,  by  the  county,  which  I  think 
has  been  a  mistake.  At  a  meeting  of  our  County  Board 
of  Supervisors  our  applications  are  for  four  times  as  many 
county  roads  as  have  been  built  in  the  last  five  years,  sim- 
ply because  they  think  they  can  get  something  for  noth- 
ing; and  the  taxes  will  not  stand  for  it.  It  was  necessary 
first  to  get  help  from  the  state  and  from  the  county  in 
order  to  get  the  thing  started.  That  is  true  in  New  York, 
and  I  have  no  doubt  it  is  true  in  other  states  which  possibly 
have  not  advanced  as  far  in  road  work  as  New  York  has. 

MR.  MEEKER:  Mr.  Chairman,  it  would  seem  that  while 
the  property  along  the  improved  highway  is  enhanced  in 
value  by  reason  of  the  improved  road  that  you  build  there, 
really  it  is  unfair  that  the  abutting  property  should  prac- 
tically pay  the  entire  cost  of  the  improvement  because 
our  years  of  experience  have  taught  us  that  we  must  spend 
more  for  maintenance  than  we  do  for  construction.  Ad- 
mitting the  gentlemen's  argument  that  the  property  is 
enhanced  in  value  by  good  roads,  it  does  not  follow  that 
it  should  pay  the  entire  cost.  If  property  is  properly  as- 
sessed it  will  pay  in  taxes  much  more  than  it  ever  paid 
before  the  road  was  improved,  and  the  money  that  is  paid, 
in  the  way  of  taxes  on  the  increased  valuation,  will  go  far 
toward  the  maintenance  of  these  improved  roads. 

Now,  maintenance  is  a  question  that  in  the  older  states 
is  a  very  serious  and  a  very  expensive  one.  Somejtlmes  in 
speaking  of  good  roads  and  the  improvement  of  roads,  we 
lose  sight  of  the  fact  that  the  first  cost  is  not  all  the  cost 
Though  property  may  be  greatly  enhanced  in  value,  some- 
times four  and  five  hundred  per  cent.,  yet  by  calling  our 
assessors'  attention  to  the  fact  of  the  increased  value  of 
the  property  and  therefore  that  he  must  assess  in  accord- 
ance with  the  value  of  the  property  along  those  improved 
roads  the  result  is  that  property  along  improved  roads  is 
assessed  with  us  at  a  much  higher  value  than  property 
on  unimproved  roads.  This  money  goes  toward  the  main- 
tenance of  roads,  and  this  annual  charge  is  in  many 
cases  from  five  to  ten  per  cent,  of  the  originaj  cost  of  the 
roads. 

PRESIDENT  LEWIS:  Mr.  Chairman,  I  believe  that 
there  is  a  fallacy  in  the  argument  so  frequently  advanced 
that  if  property  is  increased  In  value  by  any  act  or  im- 
provement carried  out  by  the  public  it  will  be  assessed 
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higher  and  it  will  pay  increased  taxes,  and  that  is  tanta- 
mount to  its  pasrlng  part  of  the  coat  of  the  improvement. 
I  do  not  think  this  argument  will  bear  analysis.  If  I  in- 
herit or  if  somebody  presents  me  with  a  house,  I  expect  to 
pay  taxes  on  that  house,  but  that  does  not  mean  I  have 
paid  for  it.  That  is  a  present  to  me.  Of  course  I  expect 
to  pay  taxes  on  it.  If  the  state  does  something  that  en- 
hances the  value  of  my  property — doubles  it,  of  course  I 
pay  more  taxes  on  it  because  I  have  more  property.  I  do 
not  pay  for  the  property  that  was  given  to  me  by  a  friend, 
or  by  will,  or  given  to  me  by  the  state,  simply  because  I 
pay  more  in  taxes.  Because  I  am  pajrlng  the  taxes  on 
what  I  have,  that  does  not  mean  that  I  am  paying  for  what 
was  presented  to  me.  I  did  not  buy  it.  It  was  a  gift. 
That  gift  is  not  fair  to  my  neighbor.     (Applause.) 

CHAIRMAN  McLEAN:I  would  like  to  ask  if  you  are  taxed 
an  acreage  or  a  frontage  tax,  and  also  taxed  on  increased 
assessment,  are  you  taxed  twice  for  the  improvement? 

PRESIDENT  LEWIS:  I  don't  think  so,  Mr.  Chairman. 
I  think  that  your  increased  assessment  is  simply  for  in- 
creaaed  value.  Tou  have  more  money  or  you  can  borrow 
more  money  on  your  property;  you  have  more  property, 
and  a  man  has  to  pay  taxes  on  the  property  he  owns.  I 
don't  think  he  is  paying  for  that  property  when  he  pays 
on  additional  assessed  value.  I  don't  think  it  is  double 
taxation. 

J.  M.  GOODELL  (Upper  Montclair,  N.  J.):  I  am  de- 
lighted with  what  Mr.  Lewis  has  just  said,  because  he  has 
brought  up  a  thing  that  I  consider  a  most  important  mat- 
ter. In  the  parts  of  Massachusetts  where  the  State  High- 
way Commission  has  built  most  of  its  beautiful  roads, 
their  effect  in  increasing  the  value  of  farms  is  well  recog- 
nized. The  farmer  can  go  to  a  local  bank  and  raise  more 
money  on  his  property  than  before,  because  the  local  banks 
have  learned  the  effect  of  good  roads  on  farm  values.  I 
am  interested  in  a  demonstration  farm  down  on  Cape 
Cod,  where  there  is  nothing  but  sand  and  farming  is 
laughed  at  now.  Any  man  who  tries  to  go  off  on  one  of 
the  few  good  roads  there,  might  just  as  well  make  up  his 
mind  that  it  is  a  day's  journey  to  go  a  dozen  miles.  He 
it  stuck  in  loose  sand.  When  this  demonstration  farm  is 
completed  there  isn't  a  bank  anywhere  around  there  that 
will  advance  us  more  than  a  penny.     We  have  got  to  go 
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Into  a  different  part  of  the  state,  or  perhaps  into  New 
York,  to  get  the  money  for  operating  charges.  It  will  be 
some  years  before  the  local  banks  wake  up  to  the  increased 
value  of  our  property.  Now,  I  think  it  falls  very  hard 
on  the  farmer,  Mr.  Chairman,  in  some  sections  of  the 
country  to  meet  the  expense  of  the  first  good  roads,  al- 
though he  gets  the  present  that  Mr.  Lewis  speaks  of;  and 
I  think  that  a  very  important  feature  of  this  whole  high- 
way problem  in  the  country  districts  is  to  educate  the  loeal 
banks  as  quickly  as  possible  to  appreciate  the  value  of 
good  roads.  It  is  true  that  such  roads  increase  the  value 
of  farms,  but  what  help  is  that  to  the  farmer  who  finds  his 
local  banks  do  not  believe  it,  and  do  not  lend  money  more 
easily  to  him?  A  ray  of  light  is  thrown  on  the  subject 
by  what  the  bankers  of  Illinois  are  doing.  The  Bankers' 
Association  of  Illinois  is  helping  the  farmers  tremendously 
toward  road  improvements,  and  I  regard  that  really  as  one 
of  the  best  things  that  have  recently  taken  place  to  ad- 
vance the  cause  of  good  roads.  The  Illinois  bankers  are 
standing  behind  the  farmers  when  they  stand  behind  the 
good  roads  movement.  ^ 

M.  W.  TORKELSON  (Bridge  Engineer,  Wisconsin  High- 
way Commission) :  It  is  and  has  been  the  policy  of  this 
government  to  improve  certain  waterways  and  certain  har- 
bors, and  the  greatest  beneficiaries  of  this  system  have 
been  the  large  seaports  of  the  east.  The  improvements 
have  always  been  paid  for  out  of  the  revenues  of  the 
national  government.  It  has  never  been  advanced  as  an 
argument  that  the  particular  cities  deriving  the  greatest 
benefit  from  these  improvements  should  pay  the  largest 
cost.  It  has  all  been  paid  by  the  general  government.  I 
do  not  see  why  that  question  should  be  raised  against 
roads.  If  the  people  who  derive  the  greatest  benefit  from 
the  roads  should  bear  a  greater  percentage  of  the  cost, 
then  these  people  who  derive  the  greatest  benefit  from 
these  great  harbor  Improvements,  should  also  pay  the 
greatest  share  of  the  cost;  and  I  feel  that  we  people  who 
live  in  the  interior  who  do  not  derive  any  direct  benefit 
from  these  harbor  improvements  have  only  one  chance  to 
get  any  benefit  from  the  government  and  that  Is  through 
government  aid  to  roads. 

MR.  ROGERS:  I  think  there  is  also  a  "comeback"  to 
this  argument.  If  It  were  not  for  the  Improvement  of  the 
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great  waterway  from  Chicago  to  Buffalo,  what  would  you 
be  paying  today  for  an  all-rail  freight  from  Chicago  to 
Buffalo?  There  is  something  there  that  we  must  consider. 
and  that  should  interest  every  shipper,  viz.,  the  freight  rate 
from  Chicago  to  Buffalo  and  on  to  the  East.  For  the  same 
reason  the  Erie  Canal  was  built  across  the  state  of  New 
York.     That  is  the  only  argument  I  can  see  for  it. 

But  there  is  still  a  little  more  to  this.  I  think  perhaps 
my  friend  from  New  Jersey  is  not  entirely  in  error.  Prom 
the  fact  that  you  have  increased  the  selling  price  of  a  poor 
farm  in  New  Jersey,  you  have  not  increased  the  earning 
capacity  of  that  farm,  particularly  to  the  farmer  who  is 
still  trying  to  earn  his  living  off  the  soil.  In  other  words, 
you  have  not  improved  the  soil.  You  have  not  made  it 
possible  for  him  to  raise  another  dollar  per  acre  off  tbat 
soil  more  than  what  he  did  before.  You  may  have  made 
it  a  little  easier  for  him  to  market  his  product,  but  you 
have  not  Increased  his  earning  capacity. 

MR.  MEEKER:  I  do  not  want  to  take  up  too  much  time, 
hut  the  good  road  does  increase  the  value  of  the  farm. 
"Why?  I  will  give  you  a  little  story  to  illustrate  the  reason. 
Into  our  oflace  one  day  came  a  farmer,  and  he  was  a 
pretty  rough  looking  customer,  what  you  would  sometimes 
call  a  ''hayseed."  He  said,  "Where  is  the  Commissioner?" 
Well,  I  thought  he  was  coming  in — it  was  in  the  earlier 
days — to  give  the  commissioner  a  call  down  for  spending 
so  much  money  for  improving  roads.  I  said,  **He  isn't 
here,  he  will  probably  be  in  in  about  an  hour."  "Well," 
he  said,  "I  will  tell  you  what  I  want.  We  want  a  stone 
road  in  front  of  our  farm."  He  said,  "Three  miles  over 
from  us  the  fellows  are  hauling  their  stuff  to  market  and 
we  have  got  to  sit  still  and  let  the  rats  eat  the  grain  up 
because  we  can't  get  our  stuff  to  market,  and  the  prices 
are  way  up  now  and  grain  is  bringing  20  per  cent,  more 
than  it  did  just  after  threshing  time,  and  we  want  to  get 
some  of  that  benefit;  and  we  can't  because  we  can't  get 
our  stuff  to  market  and  it  is  Just  rotting." 

He  knew  that  a  good  road  enhanced  the  value  of  his 
farm.  And  another  value  we  have,  an  immediate  and  direct 
value,  is  this:  a  great  deal  of  our  soil  is  light  soil.  It  was 
formerly  called  poor  ground,  and  even  in  New  Jersey  it 
was  pretty  cheap  land.  It  sold  for  $5  an  acre.  Now  you 
can't  buy  it  for  $150.     Why?     Because  they  are  raising 

2S5 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'  ASSOCIATION 

truck  on  it,  and  they  are  hauling  that  truck  to  Philadelphia 
and  other  places.     They  haul  into  Philadelphia  from    30 
and  40  miles  out.     In  the  old  days  they  hauled  60  half- 
bushel  baskets.     Now  they  haul  240;   and  they  haul  two 
loads  a  day  each  way.     It  took  a  man  with  two  horses 
and  sometimes  three    to    get    60    baskets    of    produce    to 
market;  and  the  horses  were  generally  pretty  poor.    They 
fed  them  well,  but  they  looked  bad;  they  were  Just  about 
pulled  to  death.     Now,  the  horses  are  in  good  condition, 
they  haul  those  240  baskets  to  market,  they  market  the 
stuff,  and  they  get  a  good  price  for  it.     It  is  true  the  land 
is  the  same  as  it  was  before,  but  over  the  good  roads  they 
are  enabled  to  haul  manure  back  from  the  cities  and  to 
put  that  on   the  farm.     If  the   good   road   enables  the 
farmer  and  the  truck  raiser  to  produce  from  four  to  eight 
times  as  much  stuff  as  they  did  before  and  enables  him  to 
get  that  stuff  to  marjcet  with  one-quarter  the  effort  and 
one-quarter  the  wear  and  tear  on  his  horses  and  his  teams, 
isn't  that  farm  worth  more  money? 

CHAIRMAN  McLEAN:  The  next  subject  for  consideration 
is  "Correction  of  Alignment  and  Grade  in  Existing  High- 
ways," an  engineering  subject  which  will  be  introduced  by 
Mr.  J.  Y.  McClintock,  of  Rochester,  N.  Y. 


CORRECTION  OF  ALIGNMENT  AND  GRADE  IN  EXISTING 
HIGHWAYS 

J.  Y.  McCLINTOCK  (County  Superintendent  of  Highways 
of  Monroe  County,  New  York) :  Mr.  President  and  Gentle- 
men:— It  is  a  subject  altogether  too  large  to  do  justice  to  in 
ten  minutes,  and  all  I  will  try  to  do  is  to  suggest  some  little 
points  of  my  own  experience. 

In  the  older  days,  in  designing  grades  for  highways  4  per 
cent,  was  considered  a  reasonable  grade,  so  that  horses  could 
trot  down  it  without  appreciable  injury.  Today  the  con- 
trolling thing  is  the  amount  of  load  you  can  haul  and  the 
automobiles.  I  was  brought  up  on  an  old,  conservatiye  rail- 
road, one  of  the  few  perhaps  in  this  country  that  has  the 
record  of  paying  dividends  since  1836,  the  old  Boston  & 
Maine,  which  was  built  as  cheaply  as  a  railroad  could  be 
built  and  still  get  passengers  over  it.  My  obserration  of 
the  building  of  railroads  all  over  this  country  is  that  they 
were  built  just  as  cheaply  as  they  could  be  built,  and  the 
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work  of  the  later  years  has  been  to  rebuild  them  after  they 
had  got  some  courage,  after  they  had  built  up  the  busi- 
ness, and  after  the  necessity  of  reducing  grades  had  come. 
Of  late  years  that  has  been  a  great  deal  of  the  work  of  the 
Pennsylvania,  the  Lackawanna,  the  New  York  Central  and 
the  Pacific  roads. 

Now,  to  my  mind,  it  is  similar  with  this  system  of  high- 
ways. It  is  not  simply  a  piece  of  road  here,  and  a  piece  of 
road  there,  but  it  has  to  be  looked  at  as  a  whole.  It  is 
evident  to  me  that  there  is  going  to  be  transportation  on  it 
far  longer  and  many  more  miles  than  they  ever  dreamed  of. 
I  remember  the  first  good  road  I  ever  went  to  look  at  was 
with  Mr.  Meeker  down  at  Camden,  and  it  was  perfectly 
wonderful  to  us  out  there  30  miles  on  an  old  stone  road 
to  see  the  people  who  were  actually  hauling  in  by  horses 
to  the  market  great  big  loads  that  we  never  would  think 
of  doing  in  our  country.  Now,  I  am  living  in  a  county,  in 
a  large  one,  of  which  It  is  said  that  the  value  of  its  farm 
products  is  greater  than  those  of  any  other  county  in  the 
United  States  with  only  one  exception,  and  that  is  the 
great  big  county  of  Lancaster  down  near  the  Philadelphia 
market;  and  every  bit  of  our  land  is  productive.  The  loads 
hauled,  the  produce  of  the  farm,  are  the  heaviest  kind  of 
such  things.  We  want  the  grades  cut  down  there.  When 
a  grade  is  left  as  much  as  4  per  cent.,  it  is  a  big  detriment. 
Tou  cannot  do  that  in  other  districts.  I  have  a  notion  that 
the  proper  way  to  look  at  it  is  to  divide  the  system  up  into 
sections  the  same  as  is  done  on  the  railroad  system.  Tou 
may  call  it  a  mountain  section  or  a  flat  section;  and  in  a 
mountain  section  if  it  is  possible  to  get  the  low  grades 
without  too  much  cost  it  ought  to  be  done. 

But  there  is  another  thing  that  comes  in,  that  I  have  run 
up  against  lately  in  our  city.  We  have  organized  auto- 
mobilists  and  they  are  a  great  force,  nearly  2.000,  and  they 
are  active  people  of  the  community,  and  we  have  the  prob- 
lem, for  instance,  of  cutting  down — we  have  only  got  a 
few  hills  in  our  particular  county — of  cutting  down  to  a 
7  per  cent,  grade  over  a  hill,  or  going  around  it.  The  sen- 
timent of  the  people  for  the  moment  is  to  go  over  the  hill 
in  preference  to  going  around  because  most  of  them  are 
driving  for  pleasure  or  they  are  driving  light  cars  and 
think  they  know  it  is  an  element  of  danger  to  have  a 
curve  put  into  a  road.     Tet  the  increase  of  motor  trucks 
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there  is  poBsibly  as  great  as  in  most  of  the  other  large 
cities.  Everybody  is  buying  motor  trucks  and  they  are 
carrying  great  loads.  They  are  going  for  the  5-ton  trucks 
regularly,  and  when  it  comes  to  going  over  that  7  per  cent, 
grade,  then  it  cuts  off  the  earning  capacity  of  trucks  in 
carrying  loads. 

Two  things  have  got  to  be  considered  carefully  to  do 
Justice  to  the  subject.  Lately  our  postmaster — I  presume 
like  those  of  other  parcel  and  big  distributing  offices — 
has  been  having  great  trouble  not  knowing  what  is  going 
to  happen  after  the  going  into  effect  of  the  parcel  post 
law.  A  good  many  of  us  believe  that  the  eleven  pound 
limit  is  not  going  to  be  the  future  limit,  that  they  are 
going  further.  But  even  with  the  eleven  pound  limit  it 
means  that  in  the  thickly  settled  portions  of  the  country^ 
instead  of  the  rural  man  going  out  with  a  bundle  of  letters 
and  spending  his  time  and  getting  around  over  the  roads, 
somebody  has  got  to  go  out  with  teams.  They  have  got  to 
go  around  over  these  roads,  and  it  means  the  evident  use 
of  power  wagons,  and  in  our  section  where  we  can  afford 
to,  we  cut  around  the  curves.  A  right-angled  turn  with  a 
300-ft.  radius  is  considered  in  New  York  state  good  prac* 
tice.  But  still,  we  do  not  believe  in  going  too  far  in  the 
original  construction  and  cut  down  grades  in  our  section 
less  than  9  per  cent.  That  is  with  the  idea  that  In  the 
future,  when  the  business  requires  it,  changes  can  be 
made  in  the  grades  exactly  as  has  been  done  with  the 
railroads.     I  think  that  is  all  I  have  to  say.     (Applause.) 

CHAIRMAN  McLEAN:  Gentlemen,  the  question  Is  open 
to  the  floor  of  the  house.  We  might  hear  from  Mr.  Dur- 
ham, Chief  Engineer  of  the  Borough  of  Manhattan.  I 
believe  that  he  has  had  some  experience  in  that  class  of 
work,  and  can  possibly  tell  us  what  New  York  has  suf- 
fered by  failure  to  correct  the  grades  before  the  city  and 
its  suburbs  had  increased  so  largely  in  population. 

H.  W.  DURHAM  (Chief  Engineer  of  Highways,  Borough 
of  Manhattan,  New  York  City):  Gentlemen,  all  I  can  say 
on  this  subject  is  in  the  line  of  a  warning  and  not  as  an 
example.  My  experience  in  road  construction  has  been 
devoted  almost  entirely  to  two  of  the  oldest  cities  in 
America,  both  of  which  are  built  up  on  predetermined 
lines,  but  in  each  of  which  we  had  a  different  method  in 
which  we  could  handle  it.     In  the  city  of  Panama,  where  I 
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had  the  honor  of  having  charge  of  the  municipal  improve- 
ment by  the  United  States  government  for  two  or  three 
years  in  connection  with  the  Panama  Canal  work,  we 
had  an  old  city  laid  out  on  lines  that  were  adequate  at  the 
time  it  was  originally  constructed  and  for  many  years 
thereafter,  and  we  have  very  much  the  same  problem  in 
New  York,  with  the  difference  that  in  Panama  the  United 
States  Government,  through  the  Isthmian  Canal  Commis- 
sion, under  which  I  was  working,  had  almost  absolute  power 
to  do  what  it  saw  fit  to  improve  municipal  sanitary  condi- 
tions. That  could  be  construed  broadly,  in  fact,  to  include 
water  works,  sewers,  and  even  incidentally  to  the  alignment 
of  the  streets  with  proper  grades  to  meet  the  traffic  which 
was  thrown  upon  them,  with  the  large  amount  of  busi- 
ness coming  through  the  canal  work.  If  the  people  in  a 
certain  street  did  not  like  the  way  we  did  the  paving 
there,  why,  that  was  about  what  they  could  do  about  it. 
I  do  not  mean  that  we  followed  an  arbitrary  plan  of  per- 
secution, but  it  was  a  broad  scheme  of  putting  in  im- 
provements for  the  general  good,  irrespective  of  local  con- 
ditions. 

On  Manhattan  Island,  we  have  a  city  laid  out  over  one 
hundred  years  ago  on  lines  supposed  to  be  broadly  ade- 
quate for  all  time,  but  years  ago  outgrown.  But  that  city 
has  been  built  so  solidly  that  it  is  almost  impossible  to 
correct  any  errors  in  lines  or  grades  except  at  prohibitive 
expense.  Certain  streets,  such  as  the  street  through  which 
the  New  York  subway  was  built  a  dozen  years  ago  and 
the  proposed  extension  of  Seventh  Ave.  on  the  west  side 
where  there  is  to  be  another  subway,  have  been  widened 
and  straightened  at  an  expense  of  millions  of  dollars. 
Those  were  isolated  cases  where  absolute  necessity  de- 
manded it.  Ordinarily  we  have  to  take  the  streets  the 
way  we  find  them,  and  all  we  can  do  is  to  correct  the  minor 
errors  In  grade — even  at  a  hardship,  sometimes,  to  the 
adjacent  owners  in  requiring  them  to  lower  or  raise  their 
sidewalks — ^and  to  require  the  removal  of  all  illegal  en- 
croachments upon  the  street. 

During  the  term  of  the  present  Borough  President  of 
Manhattan  several  million  dollars  have  been  spent  by 
property  owners  In  moving  encroachments — stoops,  colon- 
nades, show  window  cases  and  other  obstructions — ^back 
to    the   building   line    to    provide    sidewalks    of   adequate 
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width  for  the  travel  and  to  permit  of  the  city  changing 
the  curbs  to  accommodate  the  traffic  on  the  streets.  We 
are  repaying  this  year — or  we  will  have  repaved  at  the 
end  of  this  year — some  66  miles  of  street,  and  in  many 
of  those  streets  we  are  providing  for  the  traffic  by  widen- 
ing the  space  between  the  curbs,  getting  additional  side- 
walk space,  by  the  removal  of  street  obstructions.  That 
is  a  final  resort,  and  there  is  no  going  back  of  that,  except 
in  certain  streets  like  Nassau,  where  it  will  be  possible  to 
build  arcades,  already  begun  at  somewhat  excessive  ex- 
pense, on  the  lower  floor  of  the  buildings  so  as  to  take  tne 
entire  width  of  the  street  between  building  lines  for  team 
travel,  or  in  the  case  of  such  a  street  throwing  it  entirely 
open  to  foot  traffic  and  putting  the  teams  on  some  adja- 
cent street.  The  history  of  Manhattan  gives  a  warning, 
not  a  lesson,  for  others  who  have  been  planning  cities. 
What  we  have  had  to  do  so  as  to  give  in  a  minor  degree 
such  adequate  convenience  for  travel,  is  the  same  as  Wash- 
ington has  had  to  do  in  its  plan  laid  out  100  years  ago 
at  the  same  time  as  the  plan  of  New  York.  The  Wash- 
ington plan  was  adopted  with  the  idea  of  future  growth, 
whereas  in  Manhattan,  while  there  was  some  plan  for  the 
future,  the  possibilities  of  the  way  in  which  travel  would 
grow  were  not  sufficiently  considered. 

Only  one  other  point  occurs  to  me  that  may  be  of 
slight  interest  to  you  in  the  matter  of  alignment.  It  is 
not  so  much  the  alignment,  however,  of  the  actual  street 
and  grade,  in  a  practical  sense,  as  the  question  of  align- 
ment of  men.  We  have  had  a  good  deal  of  discussion 
in  the  past  two  or  three  days  on  different  points  of  view 
of  engineer  and  contractor  and  public,  and  yet  we  some- 
times forget  that  we  are  all  allied  together,  not  for  an 
ultimate  end,  but  for  a  means  to  the  end.  The  highways 
are  means  for  the  service  of  the  public  and  merely  one 
of  the  methods  by  which  we  employ — ^in  the  old  egineering 
definition — the  great  sources  of  power  in  nature  harnessed 
for  the  use  and  convenience  of  mankind.  I  don't  think  there 
is  such  a  difference  of  standpoint  between  the  men  who 
are  studying  out  in  Massachusetts  in  the  most  scientific 
manner  the  development  of  highways  for  intense  travel  and 
the  men  who  in  some  of  the  other  less  densely  settled  states 
with  a  limited  appropriation  and  a  great  amount  of  work 
to  do,  are  having  to  get  what  they  can  for  their  money. 
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When  I  was  down  in  Nicaragua  on  permanent  eurveys  for 
the  Canal  a  dozen  years  ago  we  were  cutting  a  pathway 
through  the  jungle,  and  when  we  came  to  ford  a  stream 
we  did  not  stop  to  calculate  the  strength  of  the  bridge 
across  it.  We  found  a  big  tree  and  we  cut  it  down  and 
went  over  it,  or  we  would  get  a  line  across  it  which 
those  men  who  couldn't  swim  could  hang  on  to  going 
across.  But  in  constructing  the  locks  for  tho  Panama 
Canal,  they  are  putting  steel  work  down  there  where  the 
error  of  an  eighth  of  an  inch  makes  a  difference;  where  the 
nice  construction  requires  the  strength  of  materials  to  be 
calculated.  So  it  is  a  question  of  doing  what  we  can 
to  get  what,  after  all  Is  the  basis  of  good  engineering  in 
any  case,  something  that  will  serve  its  purpose  well  at 
the  least  cost;  and  I  think  we  can  be  satisfied  if  we  pro- 
duce work  that  returns  value  for  the  money  invested,  and 
feel  when  it  wears  out,  that  that  which  was  worn  out  has 
produced  its  cost  in  results  to  the  people,  and  if  we  leave 
to  the  next  generation  no  errors  either  in  alignment  or 
grade,  or  cost  of  things  that  we  have  used  for  them  to 
pay  for.     (Applause.) 

L.  R.  GRABILL  (Superintendent  of  County  Roads  of 
the  District  of  Columbia) :  Mr.  Chairman,  the  discussion  of 
this  question  seems  to  have  departed  somewhat  from  the 
subject  as  outlined,  and  still  I  do  not  know  that  the  de- 
parture is  at  all  not  to  be  expected.  The  question  is  the 
correction  of  alignment  and  grade  in  existing  roads.  That 
is  something  that  is  oftentimes  quite  diflElcult.  We  have 
to  stick  to  the  alignment  of  the  roads  as  we  find  them,  as 
a  rule,  or  else  resort  to  expensive  condemnation  proceed- 
ings; and  the  only  thing  we  can  correct,  very  often,  is 
the  grade.  In  a  thickly  populated  section,  as  the  gentle- 
man who  has  Just  spoken  has  called  to  your  attention,  the 
correction  of  the  grade  becomes  very  diflElcult,  on  account 
of  the  water  mains  and  gas  mains  and  other  substructures. 
The  correction  of  alignment  and  grade  after  a  city  becomes 
built  up  and  extends  out  into  the  suburbs,  where  im- 
provements of  all  kinds  are  carried  out,  is  a  very  difl^cult 
thing;  and  for  that  reason  I  think  it  may  be  of  interest 
to  this  association  to  know  Just  what  we  are  doing  in  one 
little  section  of  the  country  to  prevent  thp  necessity  of 
correction  after  a  time. 

As  you  all  know,  the  city  of  Washington  was  built  on  a 
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design  which  was  laid  out,  so  far  as  alignment  was  con- 
cerned, before  there  was  ever  a  building  on  the  ground, 
and  that  part  of  the  plan  of  the  city  was  carried  odt  pre- 
cisely with  respect  to  the  alignment.     The  grades  were  not 
originally  established  by  that  same  plan.     They  were  de- 
veloped later,  and  a  great  deal  of  trouble  resulted  at  about 
the  time  a  gentleman,  who  was  at  that  time  called   by 
some  "Boss  Shepherd,"  who  was  the  Governor  of  the  Dis- 
trict,   reduced    some    of    the    original    grades  to  proper 
grades,  and  that  very  subject  caused  almost  the  execration 
at  that  time,  of  Governor  Shepherd,  although  what  he  did 
was  afterwards  proved  to  be  the  thing  that  should  have 
been  done.       He  established  the  grades  of  some  of  the 
principal  streets  without  respect  to  the  buildings  and  the 
improvements  that  already  existed,   and  he  at  that  time 
apparently  destroyed  property  values  In  a  great  many  cases. 
People   denounced   him   for   his   arbitrary   action,   and  he 
left  the  city;   but  it  was  not  many  years,  gentlemen,  be- 
fore he  came  back  to  Washington,  and  the  greatest  ovation 
was  given  him  because  people  by  that  time  had  realized 
the  benefit  of  what  he  had  done. 

The  entire  area  of  the  District  of  Columbia  was  not 
included  in  the  original  plan  of  Washington  City. »  Wash- 
ington City,  i.  e.,  the  city  proper,  is  a  limited  part  of  the 
District  of  Columbia,  although  the  District  itself  has  an 
area  of  only  70  square  miles. 

To  avoid  what  happened  in  the  case  of  Governor  Shep- 
herd, the  District  Commissioners  sent  to  Congress  and 
asked  for  a  law  establishing  a  street  extension  plan  for 
the  whole  of  the  District  extending  to  the  very  boun- 
daries. They  did  not  do  that  until  after  various  sub- 
divisions had  grown  up  in  a  haphazard  way  without  re- 
spect to  any  lines  except  property  lines  and  without  re- 
spect to  any  grades  except  those  which  were  practicable 
within  those  property  lines.  The  man  who  was  sub- 
dividing a  piece  of  property  did  not  care  for  the  future 
as  long  as  he  got  a  grade  that  did  not  cost  him  too  much 
to  work  out.  We  had  this  situation  on  the  outside  of 
the  original  city.  From  about  1870  to  1890,  we  had  a 
period  of  twenty  years  during  which  subdivisions  were 
made  almost  regardless  of  any  connection  and  almost  with- 
out regard  to  alignment  or  to  grade.     That  got  us  into 
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the  greatest  mess  or  hodgepodge  of  streets  that  did  not 
connect,  and  grades  that  did  not  connect*  that  you  can 
conceive  of,  in  certain  sections.  Then  Congress  which  is 
the  rnllng  body  or  Town  Council,  as  you  might  say,  of  the 
District  of  Columbia  (and  sometimes  the  people  think  It 
is  very  unfortunate  that  they  haven't  got  any  voice  in  those 
matters),  passed  a  law  at  the  recommendation  of  the  Com- 
missioners of  the  District  to  extend  the  street  extension 
plan  to  the  boundaries  of  .the  District,  and  then  was  pre- 
pared a  plan,  which  outlined  every  street  to  the  District 
line,  carrying  out,  as  far  as  possible,  i^  similar  plan  to 
that  prepared  by  Major  L'Enfant,  which  has  proved  so 
valuable.  And  now  we  are  working  on  that  plan.  A 
great  deal  of  this  land  is  not  yet  subdivided,  but  when 
it  does  come  into  a  subdivision,  it  must  conform  to  this 
plan,  with  respect  to  the  width  of  the  streets  and  of  the 
alleys,  and  other  dimensions.  They  can  make  only  certain 
minor  changes. 

We  find  it  very  diflElcult  as  I  said  to  change  a  grade 
after  a  section  has  been  built  up.  If,  in  order  to  get  a 
good  grade  you  have  to  cut  or  fill,  say  20  ft.,  that  makes 
considerable  of  a  howl.  So  we  are  working  out  the  grades 
now  on  the  unsubdivided  land  which  perhaps  will  not  be 
built  up  for  50  years  to  come,  but  we  are  establishing 
correct  grades  which  will  give  those  streets  good  grades  by 
the  time  they  are  built  up.  While  that  involves  in  some 
cases  a  great  deal  of  cutting  and  filling  we  are  relying  on 
the  good  sense  of  the  property  owners  to  make  those  cuts 
and  fills  when  they  come  to  subdivide  their  land.  I  thank 
you  gentlemen.     (Applause.) 

R.  A.  MEEKER  (State  Highway  Engineer  of  New  Jer- 
sey) :  Mr.  Chairman,  in  speaking  of  the  correction  of  align- 
ment on  country  roads  as  distinguished  from  city  streets 
and  also  the  correction  of  grades,  we  find  that  in  the  last 
20  years  we  have  had  to  change  our  ideas  considerably. 
We  now  insist  upon  a  maximum  grade  of  5  per  cent,  unless 
some  very  unusual  conditions  arise.  The  only  variation 
in  the  last  two  years  from  that  plan  was  a  grade  of  17 
per  cent,  which  we  cut  down  to  6. 

In  the  early  days  little  was  thought  of  the  alignment  of 
country  roads.  The  grade,  of  course,  ^as  a  matter  of 
necessity,    and   thei   improvement  of   the   surface   of   the 
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road  was  all  that  was  regarded,  but  the  advent  of  tlie 
motor  has  changed  all  of  that,  and  now  we  are  compelled 
to  have  a  standard,  a  maximum  currature  on  all  new 
roads.  We  will  not  allow  any  curvature  of  over  6  de- 
grees, or  a  radius  of  955  ft.,  on  any  of  our  improved  state 
roads.  We  do  not  try  to  get  what  you  would  call  rail- 
road work,  but  do  strive  to  get  from  a  4-degree  curve  to 
a  6-degree  curve  on  our  main  roads.  Officials  said  at  first 
that  this  was  a  very  arbitrary  ruling.  Under  the  pro- 
visons  of  our  motor  vehicle  act,  the  maximum  speed  in 
the  open  country  is  25  miles  an  hour.  The  line  of  sight 
of  unobstructed  vision  on  a  30-ft.  road  on  a  6-degree  curve 
is  850  ft.  Two  motor  vehicles  aproaehing  each  other 
at  the  legal  rate  of  speed,  25  miles  an  hour,  would  occupy 
4}i  seconds  in  covering  that  distance.  Is  that  too  much 
time  to  give  a  man  to  miss  another  one?  That  is  the 
reason  for  our  rule. 

MR.  HILL:  I  want  to  say  that  the  state  of  Washington 
has  surveyed  1,500  miles  of  trunk  line  roads.  It  has  no 
grade  in  the  state  over  5  per  cent.,  although  we  have 
some  mountains  15,000  ft.  high.  We  adopted  exactly 
the  rules  of  New  Jersey. 

DELBQATE:  Have  you  any  right-angled  turns  in  New 
Jersey? 

MR.  MEEKER:  We  have  no  right-angled  turns  unless  it 
is  a  crossroad,  or  approximately  right-angled.  In  a  vil- 
lage, I  had  one  of  those  cases  up  before  me  Monday  be- 
fore I  came  here.  I  simply  told  them  that  we  would  not 
Improve  that  road  through  that  little  place  unless  they 
gave  us  a  curve  of  a  maximum  of  6  degrees;  and  after 
very  much  protest  on  the  part  of  some  of  the  parties, 
one  man  agreed  to  move  one  building  and  tear  down  an- 
other one.  This  may'  seem  a  litle  bit  harsh,  but  we 
have  to  consider  not  only  the  convenience  of  the  traveling 
public,  but  the  value  of  human  life.  We  do  not  want  to 
build  roads  that  are  so  good  that  people  will  travel  so 
fast  they  will  get  killed,  and  we  do  not  want  to  have  col- 
lisions on  our  roads.  We  do  not  want  to  build  death 
traps,  and  we  are  not  going  to  if  we  can  help  it. 

CHAIRMAN  McLEAN:  There  does  not  appear  to  be  any- 
thing further  from  the  floor  of  the  house  on  the  subject 
before  us  and  I  will  therefore  declare  discussion  closed. 

A  fourth  subject  was  so  popular  with  those  attending 
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the  convention  that  it  was  decided  to  include  it  in  our 
program  of  this  forenoon.  There  was  someone  present  who 
had  a  paper  on  this  subject,  but  the  president  has  been 
unable  to  say  who  it  is.  The  subject  is  an  extremely  im- 
portant one,  and  of  intense  interest  to  the  public — ^not 
only  those  who  use  the  roads,  but  those  whose  property 
adjoins  the  roads.  As  the  paper  is  not  forthcoming,  I  will 
ask  Mr.  J.  H.  MacDonald,  of  Connecticut,  to  give  us  some- 
thing from  his  experience  in  that  state. 


DUST  PREVENTION 

JAMES  H.  MacDONALD  (State  Highway  Commissioner 
of  Connecticut):  I  don't  know,  Mr.  President,  Just  what 
I  can  say  in  regard  to  this  matter.  I  Just  came  through 
the  exhibition,  and  I  saw  quite  a  number  of  gentlemen  who 
have  these  dust  preventives  and  they  perhaps  could  discuss 
it  a  good,  deal  better  than  any  commissioner.  I  felt,  in 
taking  up  a  question  of  this  kind  that  it  was  a  good  deal 
like  the  man  who  had  grates  to  sell.  He  said,  "If  you 
buy  one  of  my  grates,  you  can  save  half  the  price  of  your 
coal  a  year;  if  you  buy  two  of  my  grates  you  will  save 
all  the  price  of  your  coal,  and  if  you  buy  three  of  my  grates 
you  will  have  coal  to  sell."     (Laughter.) 

It  is  astonishing  the  number  of  palliatives  that  we  have, 
and  the  fact  that  this  subject,  Mr.  Chairman,  is  a  part  of 
this  matter  we  are  here  to  discuss  and  take  part  in  shows 
what  progress  this  movement  has  made.  Onty  a  few  years 
ago  it  was  a  question  of  getting  out  of  the  mud;  and  it 
is  really  one  of  the  elementary  branches,  in  my  Judgment, 
and  belongs  more  to  the  chemist  and  the  doctor  than  it 
does  to  the  road  builder.  There  axe  a  whole  lot  of 
people  in  this  great  and  glorious  country  of  ours  who 
believe  they  have  hardly  got  the  elementary  branches  of 
road  building  sufficiently  to  give  even  a  serious  thought 
to  the  dust.  They  are  thinking  more  about  getting  out  of 
the  mud,  and  I  think  myself  that  the  best  way  to  get  rid 
of  the  dust  is  to  build  a  good  substantial  road,  and  when 
you  have  built  that  road  then  build  the  other  roads  that 
are  auxiliaries  to  that  road,  because  I  find  that  many  times 
the  hoof  and  the  wheel  carry  dirt  on  the  very  best  built 
roads  in  the  world  and  use  them  as  door  mats.  And  when 
you  expend,  five,  ten,  fifteen  or  twenty  thousand  dollars 
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for  a  door  mat  to  wipe  off  the  hoof  and  the  wheel  of  the 
vehicle,  you  are  going  into  an  expensive  proposition.  And 
so  the  argument  of  dust  laying  would  be  this:  Take  all 
of  your  main  arteries— do  not  leave  any  intervals  because 
every  one  will  tell  you  that  the  weakest  point  in  a  road 
is  that  which  controls,  whether  it  is  ten  or  one  hundred 
miles — ^and  build  all  of  them  as  good  substantial  roads. 
I  confess  that,  having  a  great  many  friends  amongst  the 
gentlemen  who  are  selling  these  dust  preventives,  and 
desiring  to  live  at  least  long  enough  to  get  back  to  the 
bosom  of  my  family  and  the  dear  ones  at  home,  I 
hardly  think  I  would  like  to  designate  that  which  I 
think  would  be  the  very  best  dust  preventive.  I  thank  you, 
gentlemen.     (Laughter  and  applause.) 

R.  H.  GILLESPIE  (Chief  Engineer  of  Sewers  and  High- 
ways, Borough  of  the  Bronx,  New  York  City) :  Mr.  Chair- 
man, in  the  portion  of  the  city  of  New  York  with  which 
I  am  connected,  there  are  about  130  miles  of  macadam 
streets,  and  about  180  miles  of  dirt  roads.  Prior  to  1910, 
it  was  our  custom  to  sprinkle  the  macadam  roads  and 
streets  with  water  and  make  no  attempt  to  prevent  dust 
on  the  dirt  roads.  During  the  summer  of  1910,  we  started 
to  treat  our  macadam  streets  and  roads  by  using  dust 
preventives  such  as  heavy  oils.  At  that  time  the  oils  were 
applied  to  the  streets  with  the  ordinary  water  wagon,  with 
the  result  of  uneven  distribution  and  additional  labor  and 
expense  in  spreading  the  oil  with  hand  brooms.  Later,  how- 
ever, machinery  for  the  proper  distribution  of  the  oil  was 
purchased,  so  that  at  the  present  time  little  difficulty  is 
encountered  in  obtaining  an  even  distribution.  One  half 
of  a  street  is  first  oiled,  and,  after  from  24  to  48  hours,  is 
spread  with  about  %  in.  of  torpedo  sand.  The  other  half 
of  the  street  is  then  treated  in  the  same  manner.  The 
results  are  especially  good. 

When  we  first  began  to  apply  the  oil,  there  was  a 
general  outcry  from  the  residents  along  the  streets  that 
the  oil  was  being  tracked  into  the  houses.  Today,  how- 
ever, the  residents  complain  if  there  is  any  delay  in  the 
treatment  of  the  streets  on  which  they  reside.  Many  of  the 
old  macadam  streets  and  roads  pow  have  a  surface  appear- 
ance very  similar  to  sheet  asphalt.'  On  a  number  of  the 
dirt  roads  we  have  used  light  oils,  and  an  occasional  treat- 
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ment  during  the  summer  greatly  abates  the  dust  nuisance. 
I  do  not  know  that  I  have  anything  further  to  say  on  the 
subject. 

H.  G.  SHIRLEY  (Chief  Engineer,  Maryland  State  Roads 
Commission):  In  considering  dust  preventives,  there  are, 
of  course,  light  oils  and  heavy  oils,  but  this  subject  con- 
sidered in  its  broader  sense  would  take  in  any  oil  that  we 
could  apply  cold.  In  Maryland  there  are  a  great  many 
roads  built  of  macadam,  which  had  to  be  treated  to  pre- 
serve them  from  the  automobiles  and  also  to  prevent  dust. 
We  have  just  about  completed  treating  200  miles  of  this 
character  in  the  state.  These  roads  were  oiled  with  dif- 
ferent products,  using,  as  far  as  possible,  the  products 
that  would  not  only  lay  the  dust,  but  would  bond  the 
surface  together.  The  manner  in  which  this  was  done  was 
by  sweeping  the  roads  clean,  getting  all  the  dust  off,  and 
then  applying  the  oil  and  covering  it  with  torpedo  gravel, 
washed  gravel,  or  trap  rock  varying  from  1  in.  to  54  in. 
in  size.  This  has  given  very  good  results.  Some  of  the 
roads  have  the  appearance  of  an  asphalt  surface.  The 
work  was  done  by  horse-drawn  distributors,  under  pres- 
sure, by  a  few  gravity  distributors,  and  by  automobile  truck 
distributors.  We 'have  found  this  is  the  only  way  we  can 
preserve  our  old  macadam  roads,  and  keep  the  surface 
from  raveling,  and  also  keep  the  dust  down.  Our  people 
are  clamoring  and  insisting  that  the  roads  shall  be  treated 
in  this  way,  especially  those  roads  where  there  is  a  great 
deal  of  automobile  traffic.  This  treatment  costs  from  1^ 
to  3  cts.  per  sq.  yd.  Barrels  of  oil  of  the  same  charac- 
ter as  that  applied  to  the  roads  are  placed  alongside  of 
the  roads  as  are  also  piles  of  stone  chips  or  gravel,  and  as 
soon  as  a  place  is  broken,  it  is  the  duty  of  the 'patrolman 
to  pour  on  a  little  oil,  spread  it  over  with  gravel,  and 
tamp    it. 

Under  this  system,  we  have  obtained  very  good  results, 
and  would  be  glad  to  show  any  of  you  gentlemen  over  our 
roads  in  Maryland,  if  you  come  down  to  see  us. 

MR.  GRABILL:  At  the  rtsk  of  a  little  repetition,  1  want 
to  say  Just  a  few  words  on  the  subject  of  dust  prevention. 
It  is  a  subject  which  is  pretty  well  to  the  front  just  now. 

When  we  used  water,  no  matter  how  carefully  we  did  it, 
when  I  got  down  to  my  desk  every  morning,  a  lot  of  com- 
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plaints  would  come  in  about  the  dust.  We  had,  up  to 
three  or  four  years  ago,  no  system  of  laying  the  dust  except 
by  the  water  wagon,  both  for  the  city  and  in  the  suburban 
districts.  Wherever  there  was  a  line  of  water  mains  in  a 
suburban  road,  we  watered  that  road.  The  rest  of  them 
had  to  stay  in  the  dust. 

We  have  now  almost  abandoned  watering  as  the  means 
of  dust  prevention  both  in  the  city  and  outside  it.  Of 
course,  the  paved  streets  are  cleaned,  and  there  is  no  other 
dust  prevention  necessary;  but  the  macadam  streets,  and 
the  streets  which  are  only  occasionally  cleaned  (where  the 
surface  is  of  a  temporary  nature)  are  all  oiled  with 
emulsion  oil  which  is  put  on  so  lightly  that  1^  does  Aot 
aftect  the  foot  crossing  in  the  least.  That  is  the  reason 
the  emulsion  is  used.  Tou  can't  use  heavy  oil  on  the  city 
streets  because  pedestrians  can't  cross  it  just  as  soon  as 
you  put  it  down.  Of  course,  they  must  be  at  all  times 
ready  for  foot  travel.  Emulsion  oil  is  not  objectionable 
in  that  respect.  This  emulsion  has  to  be  applied  at  least 
each  week  or  ten  days,  and  it  is  applied,  as  of  course  you 
know,  with  a  mixture  of  oil  in  about  four  parts  of  water, 
which  by  the  end  of  the  season  provides  a  sufficient  coat 
to  be  very  apparent,  and  produces  a  slight  mat,  but  one 
that  does  not  protect  the  road  surface. 

The  country  roads  we  treat  Just  as  Mr.  Shirley  has 
described,  with  a  heavy  oil,  except  that  we  do  not  use 
very  much  cold  oil  now.  We  use  a  hot  oil,  as  far  as  pos- 
sible, applied  under  pressure,  and  we  get  at  that  as  early 
in  April  as  possible,  and  get  all  of  our  roads  coated 
once  over  as  quickly  as  possible  with  oil  applied  hot  under 
pressure  by  a  machine  which  is  drawn  by  the  steam  roller. 
This  coat,^on  a  heavily  traveled  road,  has  to  be  applied  at 
least  twice  during  the  season.  Some  roads  less  heavily 
traveled  will  require  only  one  coat  in  the  season,  and  will 
remain  in  good  conditon.  The  coat  not  only  prevents  the 
dust,  but  it  prevents  a  great  amount  of  wear  on  the 
surface,  and  it  is  the  only  treatment  that  is  needed  for 
exclusive  automobile  travel.  If  you  have  an  exclusive 
automobile  travel  it  can  be  handled  in  that  way  with  very 
little  cost.     (Applause.) 

WALTER  A.  EVANS  (Director,  Board  of  Freeholders  of 
Essex  County,  New  Jersey):   Mr.  Chairman,  Essex  County 
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has  gone  through  the  oil  propositions  pretty  thoroughly. 
We  have  156  miles  of  macadam  roads  under  our  control. 
In  1909  we  started  oiling  some  of  those  roads.  In  that 
year  we  used  about  $5»000  worth  of  oil  and  made  one 
application  on  the  more  heavily  traveled  parts  of  the  county 
with  so-called  asphaltic  oil.  There  was  considerable  com- 
plaint from  residents  in  the  neighborhood,  of  the  applica- 
tion of  this  oil  from  tracking,  etc.,  but  it  seemed  to  meet 
a  certain  amount  of  satisfaction  in  that  they  did  not  have 
the  dust.  We  made  only  one  application  that  year.  In 
1910  we  spent  in  the  neighborhood  of  $15,000  and  oiled 
every  mile  of  road  in  the  county  once,  when  it  was  found 
inadequate  to  entirely  suppress  the  dust  during  that  year. 
In  1911,  we  divided  the  county  into  districts,  and  we  had 
become  interested  in  non-asphaltic  oils  to  some  extent,  so 
much  so,  that  we  took  about  60  miles  of  our  roads  and 
gave  them  non-asphaltic  oil  treatment  as  against  the  bal- 
ance of  the  county  which  was  laid  with  asphaltic  oil,  and 
that  year  we  spent  $22,000.  We  oiled  all  our  roads 
twice  during  the  season.  I  found  that  we  were  perfectly 
satisfied  with  the  non-asphaltic  oil,  and  that  it  was  the  oil 
to  be  used  in  Essex  County.  It  met  with  general  satis- 
faction from  the  traveling  public,  it  also  met  with  satis- 
faction from  the  residents  on  the  line  of  the  county  roads. 
I  may  express  it  in  this  way.  On  applying  the  asphaltic  oil 
it  took  a  longer  time  for  it  to  penetrate.  The  oil  would 
naturally  go  to  the  pits  in  the  road.  If  it  were  laid  a 
little  heavier  in  one  place  than  in  another,  it  took  about 
three  days  to  secure  full  penetration.  We  found  that  with 
non-asphaltic  oil  penetration  usually  took  eftect  thoroughly 
in  anywhere  from  18  to  24  hours,  according  to  the  tempera- 
ture. We  also  found  in  our  experiments  that  non-asphaltic 
oil  lasted  just  as  long  and  held  the  dust,  and  that  if  the 
dust  did  begin  to  move  before  we  could  get  to  it  with  the 
second  application,  we  did  not  have  the  complaints  from 
the  residents  along  the  line  about  the  smearing  of  fur- 
niture and  causing  the  paint  on  the  houses  to  peel.  We 
did  have  a  number  of  complaints  from  the  residents  that 
the  paint  on  their  houses  peeled  as  a  result  of  asphaltic  oil 
dust  getting  on  their  houses.  This  past  summer  we  spent 
$22,000.  I  suppose  Essex  County  roads — take  them  all  in 
all — are  probably  as  heavily  traveled  roads  as  any  roads 
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in  the  country.  I  might  add  that  Essex  County  is  a  very 
densely  populated  county.  Some  of  our  roads  have  in  the 
neighborhood  of  anywhere  from  1,800  to  2,800  vehicles  a 
day  pass  over  their  surfaces,  and  from  that  you  will  get 
an  idea  of  the  wear  of  the  oil.  We  have  made  two  applica- 
tions this  season.  We  started  in  June  and  made  our  last 
applications  between  the  middle  of  September  and  the 
middle  of  October.  We  don't  let  our  oiling  work  by  the 
square  yard.  We  buy  our  oil  in  tank  cars.  We  advertise 
it,  and  we  receive  the  bids  and  have  the  oil  laid  so  much 
a  gallon  on  the  roads.  I  think  that  the  benefit  of  that 
is  that  you  get  all  of  the  advantage  as  against  the  con- 
tractor's advantage.  We  specify  on  the  first  laying  of 
the  oil,  1-5  gal.  per  sq.  yd.,  and  upon  the  second  applica- 
tion between  1-7  and  1-9  gal.,  as  the  case  may  require — 
some  roads  take  more  oil  than  others. 

There  is  another  phase  of  this  proposition  that  has  be- 
come very  important,  and  that  is  resurfacing  work.  Pre- 
viously upon  resurfacing  a  road,  (I  might  add  as  a  side 
light,  that  pur  roads  are  all  bonded  with  clay),  on  the 
application  of  the  asphaltic  oils  we  found  that  vehicles 
traveling  over  it  removed  the  bond  from  the  road.  We 
found  a  large  amount  of  pitting  taking  place  in  our  roads 
as  the  result  of  that  bond  being  moved,  so  that  we  had 
to  discontinue  the  application  of  asphaltic  oils  to  recently 
resurfaced  roads.  But  in  1911  we  tried  small  stretches 
with  the  non^asphaltic  oil  and  .found  we  had  no  trouble 
with  the  situation.  It  took  a  little  bit  more  oil  than  it 
did  on  the  older  roads.  In  1912,  on  every  bit  of  re- 
surfacing work  that  we  have  completed,  we  applied  non- 
asphaltic  oil  within  ten  days  after  having  dressed  the  roads 
with  screenings.  We  find  the  roads  in  beautiful  condition 
today;  and,  I  might  say,  after  a  day  or  two  of  travel  over 
those  roads  treated  with  non-asphaltic  oil,  they  pad  down. 
For  horse  travel  we  find  those  roads  much  better  than 
the  roads  laid  with  asphaltic  oil,  from  the  standpoint  of 
slipping  and  skidding.  On  a  hill,  especially,  it  is  very 
bad,  from  the  fact  that  the  horse  cannot  get  a  toe  grip. 
As  the  gentleman  from  Maryland  said,  the  application  of 
certain  good  oils  will  eventually  give  you  an  almost  asphal- 
tic surface,  and  Essex  County  is  essentially  a  hilly  county. 
We  found  a  great  deal  of  trouble  with  the  asphaltic  con- 
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ditions  of  our  hills.  We  found  none  of  that  condition  with 
the  use  of  the  non-asphaltic  oil.  I  thank  you.  (Ap- 
plause.) 


[There  being  no  further  discussion  the  session  and  the 
convention  were  declared  to  be  adjourned.] 
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LIST  OF  EXHIBITORS 
Commercial 

Acme  Roa4  Machinery  Co.,  Frankfort,  N.  Y. 

Adams  &  Co.,  J.  D.,  Indianapolis,  Ind. 

American  Asphaltum  &  Rubber  Co.,  Chicago,  111. 

American  Assoc,  of  Creosoted  Wood  Paving  Mfrs.,  Chicago, 

111. 
American  Culvert  Mfg.  Co.,  Buechel,  Ky. 
American  Rolling  Mill  Co.,  Middletown,  O. 
Amies  Road  Co.,  Easton,  Pa. 
Bain  Wagon  Co.,  Kenosha,  Wis. 
Barrett  Manufacturing  Co.,  Philadelphia,  Pa. 
Bausch  &  Lomb  Optical   Co.,  Rochester,  N.  Y. 
"Better  Roads,"  Jamestown,  O. 
Blome  Company,  R.  S.,  Chicago,  III. 
Blystone  Machinery  Co.,  Cambridge  Springs,  Pa. 
Bucyrus  Co.,  South  Milwaukee,  Wis. 
Buffalo  Pitts  Co.,  Buffalo,  N.  Y. 
Burch  Plow  Works,  Crestline,  O. 
Carey  Co.,  Philip,  Cincinnati,  O. 
Carlyle  Paving  Brick  Co.,  Portsmouth,  O. 
Case  Threshing  Machine  Co.,  J.  I.,  Racine,  Wis. 
Concrete  Guard  Rail  Co.,  Rochester,  N.  Y. 
Cressy,   Walter,   Gloucester,   Mass. 
Dietzgen  Co.,  Eugene,  Chicago,  111. 
Dolarway  Paving  Co.,  New  York,  N.  Y. 
Doran  &  Co.,  Cincinnati,  O. 
Dunn  Wire-Cut-Lug  Brick  Co.,  Conneaut,  O. 
Eagle  Wagon  Works  Co.,  Auburn,  N.  Y. 
Eureka  Machine  Co.,  Lansing,  Mich. 
Farquhar  Co.,  A.  B.,  York,  Pa. 
Gallon  Iron  Works  Company,  Gallon,  O. 
"Good   Roads,"   New  York,   N.   Y. 
Good  Roads  Machinery  Co.,  Kennett  Square,  Pa. 
Guellch  Paving  Process  Co.,  Philadelphia,  Pa. 
Harry  Brothers  Co.,  Newport,  Ky. 
Hassam  Paving  Co.,  Worcester,  Mass. 
Headley  Good  Roads  Co.,  Philadelphia,  Pa. 
Hetherington  &  Berner,  Indianapolis,  Ind. 
Huber  Manufacturing  Co.,  Marion,  O. 
Huron   Trap   Rock  Co.,   Sault  Ste.   Marie,   Mich. 
Ingersoll-Rand  Co.,  New  York,  N.  Y. 
Kent  Machine  Co.,  Kent,  O. 
Lansing  Company,  Lansing,  Mich. 
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National   Paving  Brick   Mfrs.'   Assoc,  Cleveland,  O. 

National  Surety  Co.,  New  York,  N.  Y. 

Novo  Engine  Co.,  Lansing,  Mich. 

Ohio  Road  Machinery  Co.,  Oberlln,  O. 

Pioneer  Tractor  Mfg.  Co.,  Winona,  Minn. 

Portage  Silica  Co.,  Youngstown,  O. 

Republic  Creosoting  Co.,  Indianapolis,  Ind. 

Robeson  Process  Co.,  Pennington,  N.  J. 

W.  T.  Shannon,  Cincinnati,  O. 

Steel  Protected  Concrete  Co.,  Philadelphia,  Pa. 

Stevenson  &  Leonard,  Albany,  N.  Y. 

Tarrant  Manufacturing  Co.,  Saratoga  Springs,  N.  Y. 

Texas  Company,  New  York,  N.  Y. 

Thew  Automatic  Shovel  Co.,  Lorain,  O. 

Troy  Wagon  Works  Co.,  Troy,  O. 

United  Gas  Improvement  Co.,  Philadelphia,  Pa. 

U.  S.  Asphalt  Refining  Co.,  New  York,  N.  Y. 

Universal  Portland  Cement  Co.,  Chicago,  111. 

Universal  Road  Machinery  Co.,  Kingston,  N.  Y. 

Warner-Quinlan  Asphalt  Co.,   Syracuse,  N.  Y. 

Warren  Brothers  Co.,  Boston,  Mass. 

Watson  Wagon  Co.,  Canastota,  N.  Y. 

Westrumite  Co.,  Whiting,  Ind. 

Wheeling  Mold  &  Foundry  Co.,  Wheeling,  W.  Va. 

Yellow  Pine  Manufacturers*  Association,  St.  Louis,  Mo. 

National,  State,  Municipal    and  Educational 

United  States  Office  of  Public  Roads 

State  of  Connecticut 

District  of  Columbia 

State  of  Illinois 

State  of  Kentucky 

State  of  Maryland 

State  of  Massachusetts 

State  of  New  Jersey 

State  of  New  York 

State  of  Ohio 

State  of  South  Carolina 

State  of  Washington  \ 

State  of  Wisconsin  \ 

City  of  Cincinnati 

City  of  New  York 

Massachusetts  Institute  of  Technology 

Rensselaer  Polytechnic  Institute 

University   of   Cincinnati  , 

University  of  Ohio 
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ANNUAL  MEETING 

The  annual  meeting  of  the  Association,  as  provided  for  in 
Chapter  I,  Section  1,  of  the  By-Laws  was  held  at  the  Hotel 
Astor,  New  York,  N.  Y.,  February  7,  1913. 

At  this  meeting  officers  and  directors  were  duly  elected, 
for  which  see  pages  314  and  315. 

The  reports  of  the  Executive  Committee,  the  Secretary 
and  the  Treasurer  were  read  by  the  Secretary.  They  are 
printed  on  this  page  and  on  the  four  pages  following. 

The  constitution  and  by-laws  as  amended  at  the  meeting 
are  printed  on  pages  310  to  312,  inclusive. 

Annual  Report  of  the  Executive  Committee  of  ttie 
American  Road  Builders'  Association 

New  York,  N.  Y.,  Jan.  27,  1913. 
To  the  Board  of  Directors  of  the 

American  Road  Builders'  Association. 
Gentlemen: — 

In  accordance  with  the  provisions  of  Chapter  III,  Section 
8,  of  the  By-Laws,  the  Executive  Coanmittee  submits  here- 
with its  annual  report  to  the  Board  of  Directors. 

Since  the  last  annual  meeting  203  new  members  have 
been  added  to  the  rolls,  and  there  have  been  three  resig- 
nations, making  a  net  gain  in  the  membership  of  200. 

The  reports  of  the  Treasurer  and  the  Secretary,  which 
are  herewith  submitted,  indicate  that  on  December  3 1, 
1912,  there  was  a  balance  on  hand  of  $1,536.94,  that  there 
were  bills  receivable  amounting  to  $1,566  and  accounts 
payable  amounting  to  $1,025.58,  leaving  a  net  surplus  of 
#2,077.36.  This  sum  will  be  sufficient  to  cover  the  cost 
of  the  printing  of  the  proceedings  of  the  1912  convention 
and  other  incidental  expenses  prior  to  the  next  convention. 

The  convention  held  in  Cincinnati  December  3  to  6,  in- 
clusive, was  successful  in  point  of  number  and  character 
both  of  attendance  and  exhibits.  The  success  of  the  con- 
vention should  be  particularly  gratifying,  and  goes  far  to 
confirm  the  Judgment  of  the  Board  of  Directors  that  it  was 
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better  to  hold  our  own  convention  and  to  adhere  to  our  own 
spectoJ  line  of  work,  rather  than  attempt  to  participate  in 
a  joint  congress  held  by  a  number  of  difterent  organizar 
tions,  which,  although  they  may  have  the  same  general  ob- 
ject, are  striving  to  accomplish  that  object  by  very  differ- 
ent means. 

The  official  registration  at  the  Cincinnati  Convention  was 
1,303.  The  number  of  commercial  exhibits  was  66,  in  ad- 
dition to  which  exhibits  were  made  by  the  Federal  Govern- 
ment, twelve  states,  two  cities  and  four  educational  insti- 
tutions, a  total  of  85  different  exhibits.  The  sale  of  space 
for  commercial  exhibits  amounted  to  $5,764.50  while  no 
charge  was  made  for  the  Federal,  State  and  Educational 
exhibits,  and  the  cost  of  the  transportation  and  installation 
was  met  by  the  Association.  These  displays  as  a  whole 
were  not  only  unusually  attractive,  but  had  an  educational 
value  which  it  would  be  difficult  to  overestimate. 

The  routine  work  of  the  Association  has  been  conducted 
by  the  Secreitary,  with  the  assistance  of  one  stenographer, 
whose  salary  has  been  paid  by  the  Association.  The  de- 
mands upon  the  time  of  the  Secretary  have  been  more  than 
it  is  proper  to  ask  without  compensation,  and  your  Com- 
mittee regrets  that  the  finances  of  the  Association  are  not 
such  as  to  permit  the  employment  of  a  properly  paid  cleri- 
cal staff.* 

Tour  Committee  believes  that  the  present  method  of 
nominating  officers  is  not  entirely  satisfactory.  The  re- 
quirement that  three  cames  be  presented  for  each  office 
unavoidably  results  in  some  cases  in  placing  especially  de- 
sirable candidates  in  opposition  to  each  other,  and  your 
Committee  has  prepared,  and  submits  herewith,  a  draft  of 
amendments  to  Chapters  I  and  II  of  the  By-Laws,  provid- 
ing for  increasing  the  Nominating  Committee  to  seven  (7), 
not  more  than  two  of  whom  shall  be  residents  of  a  single 
state.  It  also  provides  for  the  presentation  of  one  name 
for  each  office  to  be  filled  by  this  Committee,  with  proper 
provision   for   independent   nominations  by  any  ten    (10) 


*In  the  above  report,  E.  L.  Powers  stated  that  he  could  not 
approve  that  portion   reading  as  follows: 

"The  demands  upon  the  time  of  the  Secretary  have  been 
more  than  it  is  proper  to  ask  without  compensation,  and  your 
Committee  regrets  that  the  finances  of  the  Association  are  not 
such  as  to  permit  the  employment  of  a  properly  paid  clerical 
staff." 
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members,  the  names  of  all  candidates  for  each  office  to  be 
arranged  alphabetically  on  the  ballot,  so  th<at  there  shall 
be  no  discrimination  between  those  named  by  the  Commit- 
tee and  those  who  may  be  nominated  independently.  This 
change  In  method  makes  it  desirable  to  fix  the  date  of  the 
annual  meeting  one  month  later. 

We  also  suggest  certain  minor  amendments  to  Chapter 
III  of  the  By-Laws,  which  now  specifically  fixes  the  time 
at  which  certain  reports  shall  be  made,  and  which  requires 
the  printing  of  the  reports  of  the  Board  of  Directors,  the 
Secretary  and  the  Treasurer,  and  the  sending  of  the  same 
to  all  members  of  the  Association  ten  days  before  the  an- 
nual meeting.  Inasmuch  as  these  reports  will  be  printed 
with  the  proceedings  of  the  annual  conventions,  we  believe 
that  the  expense  of  a  separate  printing  and  mailing  could 
be  saved,  while  they  serve  no  useful  purpose. 

Your  Committee  has  given  serious  consideration  to  the 
feasibility  of  the  establishment  of  state  or  other  local  asso- 
ciations to  be  affiliated  with  the  general  Association.  The 
most  difficult  problem  which  would  be  presented  in  the  or- 
ganization of  such  local  associations  would  be  the  division 
of  the  dues  to  be  paid  between  the  local  and  the  general 
associations.  Our  dues  are  now  so  small  that  if  the  mem- 
bers of  local  associations  were  to  contribute  less  than  the 
regular  dues,  they  could  not  be  furnished  with  copies  of 
the  proceedings  and  other  matter  issued  by  the  Association 
except  at  a  loss,  while  it  is  probable  that  many  of  our  mem- 
bers might  Identify  themselves  with  such  local  associations 
and  forfeit  their  present  membership  in  the  general  Asso- 
ciation. We  would  recommend  that  the  new  Board  of  Di- 
rectors give  serious  thought  to  the  feasibility  of  the  estab- 
lishment of  such  local  associations. 

Respectfully  submitted, 

EXECUTIVE  COMMITTEE, 
(Signed) 

Nelson  P.  Lewis. 

Fred.  E.  Ellis. 

E.  L.  Powers. 
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Secretary's  Report 

December  31,  1912. 
To  the  Board  of  Directors, 

American  Road  Builders'  Association. 
Dear  Sirs: — 

I  have  the  honor  to  present  a  statement  of  receipts  and 
disbursements  of  the  Association  for  the  year  from  December 
31,  1911,  to  December  31,  1912.  I  also  submit  herewith 
a  general  balance  sheet  showing  the  condition  of  affairs  of 
the  Association: 


RECEIPTS 

DISBURSEMENTS 

1912 
Jan.   1,  Cash  on  Hand 
Receipts    for    Exhibi- 
tion   Space    

Membership   Dues    . . . 

Sundries     

Interest    

1912 
176.00    Moneys  sent  to  Treas- 
urer Crosby  Jan.  1st 

4,495.50        to  Dec.   31st    14.774.05 

568.00    Dec.      31st,      Cash      on 

1.26        Hand 376.66 

9.85 

15,150.61  15,150.61 

GENERAL,  BALANCE  SHEET. 

December  31st,   1912. 
ASSETS  LIABILITIES 

1912  1912 

Dea<     31st,      Cash      on  Dec.      81st,      Accounts 

Hand,  Treasurer    .  ..|1,160.38        Payable    11.025.58 

Cash  on  Hand,   Sec'y.      376.56    Surplus    2,077.86 

Due  fnom   Exhibitors.   1,494.00 
Membership    dues    for 

1912  unpaid   (billed)        72.00 


13,102.94  13,102.94 

(Signed)  E.  L.  POWERS, 

Secretary. 
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Treasurer's  Report 

January  1st,  1913. 
To  the  American  Road   Builders'  Association, 

New  York,  N.  Y. 
Centlemen: — 

As  required  by  Section  6,  Chapter  III,  of  the  By-Laws,  I 
herewith  submit  my  report  as  Treasurer  for  the  year  1912: 

Balance  on  hand  January  1st,  1912: 

■    In  Corn  Exchange  Bank,  New  York 1342.80 

In  Essex  National  Bank,  Montclair.  N.  J.      871.82 
In   hands  of  Treasurer 120.50 

11.336.12 

Received  from  current  sources  January  1st,  1912,  to 

December  31st,  1912 4,774.06 

Total     16,109.17 

Paid  Audited  Vouchers  for  current  business  January 

1st  to  December  31st,  1912 4,948.79 

Balance  on  hand  December  31st,  1912 |1,160.38 

In  Corn  Exchange  Bank,  New  York 1927.96 

In  Essex  National  Bank,  Montclair,  N.  J 264.43 

11,192.38 
Less  Checks  not  returned 32.00 

11,160.38 

Respectfully  submitted, 
(Signed)  '    W.  W.  CROSBy, 

Treasurer,  A.  R.  B.  A. 
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Constitution 

ARTICLE   I. 
NlEixne. 

This  Association  shall  be  known  as  the  American  Road 
Builders'  Association. 

ARTICLE   II. 
Seal. 
The    official    seal    shall    be    circular    in    form    and    bear    the 
words    "American    Road    Builders'    Association    Corporate    Seal 
1910." 

ARTICLE  IIL 
Location. 
The  headquarters  of  the  Association  shall  be  located  In  the 
City  of  New  York,  New  York. 

ARTICLE  IV. 
Objects. 
The  objects  for  which   this  Association   is  orgranized  are  to 
acquire  and  disseminate  information  concerning  higrhway  con- 
struction   and    maintenance    in    the    States    and    Cities    of   the 
Union  and  in  the  Provinces  and  Cities  of  Canada;  to  stimulate 
interest   in    the   subject   and   to   promote   educational,   legrisla- 
tive  and  other  measures  tending:  to  their  accomplishment. 
ARTICLE   V. 
Membership. 
Section    1.  The    Association    shall    have    five    (5)    classes    of 
members,  viz.,  active,  associate,  honorary,  contributingr  and  life 
members. 

Sec.  2.  Active  members  shall  be  persons  who  are  actively 
engsiged  in  laying:  out  or  supervising:  work  of  construction 
and  maintenance  of  higrhways  and  streets  and  those  interested 
in  hig:hway  development.  Active  members  shall  be  elected  in 
accordance  with  the  by-laws  adopted  by  the  Association. 

Sec.  3.  Associate  members  shall  consist  of  societies  or  other 
org:anlzations  interested  In  the  objects  of  the  Association. 

Sec.  4.  Honorary  members  shall  be  those  who  have  per- 
formed dlstlng:ulshed  service  in  the  cause  of  hlg:hway  exten- 
sion and  improvement.  They  shall  be  nominated  by  the  Board 
of  Directors  and  elected  by  the  Association, 

Sec.  5.  Contributing:  members  shall  be  commercial  bodies 
who  contribute  one  hundred  dollars  ($100.00)  per  year. 

Sec.  6.  Life  members  shall  consist  of  active  or  associate 
members  maklng^  a  payment  of  five  hundred  dollars  ($500.00) 
upon   their  election   to  membership. 

Sec.  7.  Only  active  members  shall  vote  or  hold  office. 
ARTICLE  VI. 
Officers. 
Section   1.  The   officers   of   this  Association   shall   be  selected 
from  Its  active  membership  and  shall   consist  of  a  president, 
three    vice-presidents,    elg^hteen    directors,    a    secretary    and    a 
treasurer,  who  shall  constitute  a  board  of  directors,  from  which 
shall  be  elected  an  executive  committee  of  three,  one  of  whom 
shall  be   the  secretary  of  the  Association. 

Sec.  2.  The  President,  Vice-Presidents,  Secretary  and  Treas- 
urer shall  be  elected  for  one  year.  Six  Directors  shall  be 
elected  each  year  to  serve  for  three  years,  except  that  at  the 
first  annual  meeting:  after  the  adoption  of  this  Constitution 
six  directors  shall  be  elected  for  three  years,  six  for  two  years 
and  six  for  one  year. 

ARTICLE  VIL 
Sections. 
For  the  purpose  of  carrying:  on  the  work  of  the  Association, 
sections   may   be   established  in   as   many  of  the   States  of  the 
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Union  and  Provinces  of  Canada  as  may  seem  desirable.  Each 
section  sliall  be  presided  over  by  an  active  member  of  the 
Association. 

ARTICLE  VIII. 
By-Laws. 

By-laws  for  governing  this  Association  shall  be  made  by 
•the  Board  of  Directors,  subject  to  the  approval  of  the  active 
membership  of  this  Association. 

ARTICLE  IX. 
Amendments. 

Section  1.  An  amendment  to  this  constitution  shall  first  be 
proposed  by  at  least  five  (5)  active  members  and  submitted  to 
the  Board  of  Directors,  a  majority  of  which  shall  approve  be- 
fore the  amendment,  with  letter  ballot,  is  sent  to  the  active 
members   of  the  Association. 

Sec.  2.  Amendments  may  be  adopted  only  at  any  regular 
or  special  meeting  of  the  Association,  provided  that  a  notice 
of  such  meeting,  including  the  proposed  amendment  and  a 
letter  ballot  shall  have  been  sent  to  each  member  of  the  Asso- 
ciation thirty  (3a)  days  before  said  meeting.  An  affirmative 
vote  of  three-fourths  of  all  ballots  cast  shall  be  necessary  for 
the   adoption   of   any   amendment. 

By-Laws 

CHAPTER   I. 
Meetings. 

Section  1.  The  annual  meeting  of  the  Association  for  the 
election  of  officers  and  the  transaction  of  business  shal)  be 
held  on  the  first  Friday  in  February  of  each  year.  Conven- 
tions of  the  Association  for  the  reading  and  discussion  of 
papers,  social  intercourse  and  reports  of  committees,  shall  be 
held  at  such  times  and  places  as  the  Executive  Committee 
may  determine,  subject  to  the  approval  of  the  Board  of 
Directors. 

Sec.  2.  Special  meetings  may  be  called  by  the  Board  of  Direc- 
tors or  may  be  called  on  the  request  of  thirty  (30)  active 
members,  which  request  shall  state  the  object  of  the  meeting. 
Notices  of  such  meeting  shall  be  sent  out  ten  (10)  days  In 
advance  and  no  other  business  be  considered  than  that  stated 
in  the  notice. 

CHAPTER  II. 
Election   of   Officers. 

Election  of  officers  shall  be  as  follows:  At  the  Fall  conven- 
tion a  nominating  committee  of  seven  (7),  not  more  than 
two  (2)  of  whom  shall  be  residents  of  a  single  state,  shall  be 
chosen  by  the  Association,  and  this  committee  shall  submit 
to  the  Secretary  within  three  (3)  weeks  the  names  of  not  less 
than  one  (1)  or  more  than  three  (3)  candidates  for  each  office 
to  be  filled.  Letter  ballots  shall  be  then  sent  by  the  Secretary 
to  each  active  member  at  least  thirty  (30)  days  before  the 
date  of  the  annual  meeting  stating  the  hour  at  which  the 
polls  win  close.  The  ballots  shall  be  returned  to  the  Secre- 
tary enclosed  In  two  envelopes,  the  Inner  one  to  be  blank  and 
the  outer  one  endorsed  with  the  signature  of  the  active  mem- 
ber voting.  Two  tellers  shall  be  appointed  by  the  President, 
and  the  result  of  the  ballots  shall  be  announced  at  the  annual 
meeting.  The  candidate  having  the  largest  number  of  legal 
votes  by  letter  ballot  shall  be  declared  elected. 

In  case  of  failure  to  elect  an  officer  on  account  of  a  tie 
vote,  the  meeting  shall  proceed  to  ballot  for  such  office,  the 
choice  of  candidates  being  limited  to  the  persons  so  tied. 
Vacancies  occurring  In  any  office  may  be  filled  by  the  Board 
of  Directors  at  any  meeting  provided  notice  of  such  vacancy 
shall  be  sent  to  each  member  of  the  Board  at  least  ten  (10) 
days  before  such  meeting.  A  majority  of  the  votes  cast  shall 
be  necessary   to   elect. 
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CHAPTER  III. 

Duties  of  Officers. 

Section  1.  The  President  shall  be  the  presiding  officer  at  all 
meetings  of  the  Association,  and  shall  perform  the  duties 
usually  devolving  upon  such  officer.  The  President  shall  be 
Ineligible   for   re-election   for   one   year. 

Sec.  2.  The  First  Vice-President  shall,  in  the  absence  of  the 
President,  preside  at  the  meetings  of  the  Association,  and  in 
the  disability  of  the  President  shall  perform  the  duties  of  the 
President. 

Sec.  3.  The  Second  Vice-President  shall,  in  the  absence  of 
the  President  and  First  Vice-President,  preside  at  the  meet- 
ings of  the  Association  and  perform  the  duties  of  the 
President. 

Sec.  4.  The  Third  Vice-President  shall,  in  the  absence  of  the 
President  and  First  and  Second  Vice-Presidents,  preside  at 
the  meetings  of  the  Association  and  perform  the  duties  of  the 
President. 

Sec.  5.  The  Secretary  shall  keep  the  records  and  complete 
reports  of  the  proceedings  of  the  Association,  and  shall  con- 
duct all  necessary  correspondence  connected  with  the  affairs 
of  the  Association.  He  shall  notify  all  members  who  are  in 
arrears  in  dues  and  shall  attend  to  such  other  affairs  of  the 
Association  as  fall  particularly  to  his  office,  and  such  other 
duties  as  may  be  placed  upon  him  by  the  Board  of  Directors. 
At  the  annual  meeting  of  the  Association,  the  Secretary  shall 
make  a  written  report  of  the  work,  and  shall  also  make  such 
special  reports  to  the  Board  of  Directors  as  it  may  require 
from  time  to  time.  He  shall  draw  all  vouchers  on  the  Treas- 
urer  for   the   payment   of   money. 

Sec.  6.  The  Treasurer  shall  hold  in  safe  keeping,  In  a  bank 
designated  by  the  Board  of  Directors,  all  the  moneys  paid  to 
the  Association,  and  shall  expend  same  only  in  the  payment 
of  vouchers  duly  drawn  by  the  Secretary  and  approved  by  the 
President  or  «uch  general  officer  as  may  be  designated  by 
him.  He  shall  keep  an  accurate  account  of  receipts  and 
expenditures,  and  shall  make  a  written  annual  report  at 
the  annual  meeting  of  the  Association.  He  shall  submit  his 
annual  report  to  the  Board  of  Directors  on  or  before  the 
second  Friday  in  January.  If  required  by  the  Board  of  Direc- 
tors, the  Treasurer  shall  file  a  bond  In  such  amount  as  may 
be  required. 

Sec.  7.  The  Board  of  Directors  shall  have  the  general  man- 
agement of  the  affairs  of  the  Association  as  trustees,  in  con- 
formity to  the  laws  under  which  the  Association  Is  organized 
and  the  provisions  of  the  constitution.  It  shall  direct  the 
Investment  and  care  of  the  funds  of  the  Association,  make 
appropriations  for  specific  purposes  and  take  measures  to 
advance  the  Interests  of  the  Association.  The  Board  of  Direc- 
tors shall  make  an  annual  report  at  the  annual  meeting,  and 
shall  transmit  the  report  of  the  Secretary  and  Treasurer  and 
other  officers  and  committees.  These  reports  shall  be  printed 
and  sent  to  the  members  of  the  Association  at  least  ten  (10) 
days  before   the  annual   meeting. 

Sec.  8.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  affairs  of  the  Association.  It  shall  report 
annually  to  the  Board  of  Directors  the  condition  of  the  Asso- 
ciation and  recommend  any  measures  which  seem  advisable 
to  adopt  for  the  best  Interests  of  the  Association.  The  Execu- 
tive Committee  shall  also  have  such  other  powers  as  may  be 
given  it  from  time  to  time  by  the  Board  of  Directors. 

CHAPTER  IV. 
Election  of  Members. 
Applications  for  membership  shall  be  made  on  forms  pro- 
vided bv  the  Association  and  endorsed  by  one  active  member 
and  shall  be  acted  upon  by  the  Executive  Committee.  Upon 
the  approval  of  the  Executive  Committee  and  payment  of  the 
required  dues,   the  applicant  shall  become  a  member. 
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CHAPTER  V. 
Dues. 
Section  1.  The  annual  dues  for  active  members  of  the  Asso- 
ciation shall  be  two  dollars   ($2.00),  payable  in  advance. 

Sec.  2.  The  annual  dues  for  associate  members  shall  be  ten 
dollars   ($10.00),  payable  in  advance. 

Sec.  3.  Annual  dues  for  contributing  members  shall  be  one 
hundred   dollars    ($100.00),   payable   in   advance. 

Sec.  4.  Dues  shall  be  due  and  payable  January  1st  of  each 
year. 

Sec.  5.  Neglect  to  pay  dues  for  six  months  after  notification 
by  the  Secretary  shall  be  sufficient  cause  for  thp  removal  of 
the  member's  name  from  the  roll  by  the  Executive  Committee 
without   further   notice. 

CHAPTER  VI. 
Quorum. 
Section   1.  Five   directors  shall   constitute   a  quorum   at  any 
regular  or  special  meeting  of  the  Board  of  Directors. 

Sec.   2.     Fifteen   active   members   shall   constitute   a   quorum 
at  any  regular  or  special  meeting  of  the  Association. 
CHAPTER  VII. 
Congresses. 
If  it  shall  be  deemed  expedient  to  hold  a  congress  of  road 
builders  In  connection  with  any  of  Its  conventions,   no  action 
that  such  congress  may  take  shall  be  binding  upon  the  Ameri- 
can   Road    Builders'    Association,    except    the    Association   shall 
vote   to   be   so   bound. 

CHAPTER  VIII. 
Amendments  to  By-Laws. 
These  by-laws  may  be  amended,  revised  or  changed  by  the 
Board  of  Directors,  subject  to  the  approval  of  the  voting 
membership  at  Its  next  regular  meeting.  Emergency  changes 
may  be  made  temporarily  effective  by  the  consent  of  the 
majority  of  all  the  members  of  the  Board,  but  such  changes 
shall  only  be  effective  until  the  next  meeting*  of  the  Associa- 
tion, when  it  shall  be  voted  upon  by  the  Association. 
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.  The  Fourth  American  Good  Roads  Congress  and  Tenth 
Annual  Convention  of  the  American  Road  Builders*  Asso- 
ciation, and  in  conjunction  therewith,  the  Fifth  Good  Roads 
Show,  were  held  at  Philadelphia,  Pa.,  on  December  9,  10, 
11  and  12,  1913. 

The  total  registration  was  3,171,  this  including  representa- 
tives from  practically  all  of  the  states  of  the  Union,  the  Dis- 
trict of  Columbia  and  Canada.  The  attendance  was  the 
largest  ever  registered  at  a  road  convention  in  the  United 
States,  and  also  included  a  larger  number  of  those  actively 
engaged  in  highway  work.  The  two  classes  whose  attend- 
ance at  the  Cincinnati  convention  was  especially  noticeable 
— engineers  and  officials  of  city  street  departments  and  con- 
tractors— were  present  in  even,  larger  numbers  at  Phila- 
delphia. 

The  proceedings  of  the  convention  were  divided  into  eight 
sessions.  The  first  session  and  part  of  the  second  were 
devoted  to  addresses  of  welcome  and  to  a  response  on  be- 
half of  the  A.  R.  B.  A.  The  others,  except  the  sixth,  were 
devoted  almost  entirely  to  the  presentation  and  discussion 
of  technical  papers.  The  sixth  session,  on  Thursday  evening, 
was  a  public  meeting,  at  which  the  addresses  were  principally 
non-technical.  All  of  the  sessions,  except  the  sixth  which 
was  held  at  the  Bellevue-Stratford  Hotel,  were  held  at  the 
First  Regiment  Armory. 

On  Wednesday  evening,  A.  R.  B.  A.  members  and  exhib- 
itors were  guests  of  the  citizens  of  Philadelphia  at  the  the- 
ater, and  on  Thursday  afternoon  the  delegates  and  guests 
were  taken  on  an  automobile  inspection  trip  by  the  Phila- 
delphia Bureau  of  Highways.  The  trip  included  inspections 
of  roads  and  streets  completed  and  under  construction  in 
and  near  the  city  and  the  service  test  roadway  on  the  Byberry 
and  Bensalem  Turnpike. 

The  Fifth  Good  Roads  Show  was  participated  in  by  115 
exhibitors,  of  which  100  were  commercial.  The  non-com- 
mercial exhibitors  comprised  eight  states,  one  territory,  one 
Canadian  Province,  two  cities,  two  universities  and  one 
government  bureau.  Most  of  the  commercial  exhibits  were 
displayed  in  the  main  drill  hall  of  the  First  Regiment  Armory. 
Some  of  the  heavier  commercial  exhibits  were  displayed  in 
the  tent  near  the  Armory  and  in  the  open.  The  governmental 
and  educational  exhibits  were  shown  in  the  smaller  drill  hall 
in  the  Armory. 
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Proceedings 

of  the 

Tenth  Annual  Convention 


FIRST  SESSION 

Tuesday  Afternoon,  December  9 

President  Samuel  Hill:  Gentlemen,  please  take  your  seats; 
the  Convention  will  please  come  to  order.  His  Excellency, 
the  Governor  of  the  State,  has  been  detained  but  will  be 
here  at  2.30  this  afternoon.  In  the  meantime  we  have  the 
pleasure  of  having  with  us  at  this  meeting,  the  representa- 
tive of  the  Mayor  of  the  city  of  Philadelphia,  the  acting 
Mayor,  Mr.  George  D.  Porter,  and  on  his  card  I  see  the  in- 
scription, "Department  of  Public  Safety."  I  am  very  glad 
indeed  to  see  that;  it  assures  us  at  least  that  we  are  in  good 
hands. 

I  take  pleasure  in  presenting  to  you  the  acting  Mayor  of 
the  City,  Mr.  George  D.  Porter.    (Applause.) 


ADDRESS  OF  WELCOME  ON  BEHALF  OF  THE  CITY 

By  GEORGE  D.  PORTER 
Director  of  PubUc  Safety  and  Acting  Mayor  of  the  City  of  Philadelphia 

Mr.  Chairman,  Ladies  and  Gentlemen:  I  sometimes 
wonder  why  it  is  necessary  to  call  upon  the  Director 
of  Public  Safety  to  represent  the  Mayor,  usually  at  gather- 
ings of  this  kind.  I  see  very  orderly  people  and  it  is  not 
necessary,  as  a  rule,  to  call  in  the  Police  Department. 
(Laughter.)  But  I  am  not  here  today  as  the  Director  of 
Public  Safety,  but  as  the  representative  of  the  Mayor,  who, 
unfortunately,  is  not  able  to  be  here,  having  been  under  the 
weather  for  some  little  time. 

I  have  a  commission  from  him  to  extend  to  all  of  you  a 
most  hearty  welcome  to  the  City  of  Brotherly  Love.  We 
Philadelphians  are  exceedingly  proud  of  Philadelphia.  We 
are  proud  of  Philadelphia  because  we  believe  it  to  be  the 
most  American  city  in  the  country.  We  are  proud  of  it  be- 
cause it  is  here  that  nearly  every  American  eye  looks  at 
least  once  a  year,  and  frequently  more  often,  because  here 
we  have  that  priceless  relic  which  all  Americans  love  and 
which  every  American,  if  he  comes  from  beyond  the  confines 
of  Philadelphia,  always  takes  an  opportunity  to  look  up — 
the  old  Liberty  Bell. 
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My  position  does  not  put  me  in  the  enviable  position 
which  you  men  are  in,  of  knowing  anything  about  roads.  I 
am  not  a  road  builder.  My  chief  business  is  to  see  that  the 
people  keep  on  the  straight  road.  (Laughter.)  And  I  have 
considerable  difficulty  in  doing  that. 

We  Americans  at  the  present  time  are  taking  more  notice 
than  ever  of  the  necessity  for  the  construction  of  decent 
and  permanent  roads.  Too  long  have  we  suffered  from 
neglect  in  this  connection,  and  all  over  this  great  country 
of  ours  we  are  at  last  waking  up  to  the  necessity  of  develop- 
ing the  roads  in  order  that  our  great  highways  may  become 
arteries  of  commerce  as  they  have  not  been  in  the  past.  We 
in  Pennsylvania  have  been  endeavoring  for  a  number  of 
years  to  advance  the  good  roads  interest,  and,  for  reasons 
best  known  to  some  of  our  citizens,  a  bill  which  made  quite 
possible  the  construction  of  good  roads  in  this  state  was  de- 
feated at  the  last  election.  Pennsylvania,  unfortunately,  has 
not  been  as  advanced  as  have  some  of  the  other  states  in 
the  matter  of  road  building,  but  I  hope  that  we  are  no* 
very  far  from  an  opportunity  of  witnessing  in  Pennsylvania 
the  same  kind  of  roads  that  some  of  our  sister  states  are 
constructing  today.  If  the  average  citizen  realized  the  im- 
portance of  the  construction  of  good  roads  through  his 
community,  it  would  not  take  the  public  long  to  realize  in 
addition  to  that,  that  it  meant  dollars  in  their  pockets  in  the 
enhancement  of  the  value  of  their  real  estate  and  in  various 
other  ways. 

In  Philadelphia,  during  the  last  two  or  three  years,  we 
have  been  making  rapid  strides  in  the  matter  of  the  con- 
struction of  good  roads.  I  think  that  when  our  committee 
takes  you  gentlemen  around  to  show  you  some  of  the  work 
done  during  the  past  two  years,  you  will  be  well  pleased  with 
it.  More  good  roads  have  been  constructed  in  Philadelphia 
during  the  past  two  years  than  in  any  previous  two  years 
in  the  City's  history,  and  you  can  depend  upon  it  that  they 
are  the  kind  of  roads  which  will  be  permanent.  In  addition 
to  that,  the  present  Director  of  Public  Works  has  conceived 
the  idea  that  we  must  adopt  the  European  system  of  having 
these  roads  patrolled  by  men  who  can  discover  their  defects 
and  remedy  them  before  the  road  has  gone  to  rack  and  ruin, 
so  that  we  here  in  Philadelphia  feel  that  we  are  making 
rapid  strides  toward  the  goal  for  which  other  states  and 
cities  have  been  striving  for  so  many  years.  And  I  feel 
quite  sure  that  before  the  end  of  the  present  administration, 
Philadelphia  will  be  one  of  the  best  paved  cities  in  this  great 
country.     (Applause.) 
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I  presume  that  the  committee  in  charge  of  this  convention 
has  laid  out  a  very  elaborate  program  for  you,  but  I  do 
want  to  say,  on  behalf  of  the  city  administration,  that  if 
there  is  anything  we  can  do  to  make  your  stay  a  pleasant 
and  profitable  one,  we  shall  be  glad  to  have  you  call  on  us. 
It  is  always  customary  for  the  chief  magistrate  to  offer  to 
conventions  of  this  kind,  the  keys  of  the  city.  Philadelphia 
has  no  keys  and  has  not  had  for  a  long  time;  instead,  we 
have  resorted  to  the  old  latchstring,  which  already  hangs 
outside  and  which  we  hope  you  will  use  whenever  oppor- 
tunity affords.  If  Philadelphia  can  do  anything  to  make 
your  stay  here  a  pleasant  and  enjoyable  one,  we  certainly 
want  you  to  call  upon  us. 

We  feel  that  we  are  a  hospitable  city,  we  endeavor  to  be 
so;  we  feel  that  we  have  a  just  cause  to  be  that  way  because 
in  no  city  in  this  country  does  a  greater  number  of  people 
actually  own  their  homes  than  right  here  in  Philadelphia. 
With  a  population  of  1,700,000  people,  with  375,000  buildings 
in  it  of  which  350,000  or  thereabouts  are  dwellings,  60  per 
cent,  of  those  dwellings  are  owned  by  the  people  who  live 
in  them.  When  those  of  you  who  come  from  beyond  the 
confines  of  our  city  are  wont  to  call  us  slow,  it  may  be  all 
true  so  far  as  the  number  of  people  are  concerned  that,  ap- 
pear on  our  highways,  especially  after  eleven  o'clock  at  night. 
A  few  weeks  ago  the  Commissioner  of  Police  of  New  York 
visited  me  and  I  took  him  to  his  hotel,  and  passing  along 
Broad  Street  he  commented  on  the  few  people  who  were 
on  our  highways  at  eleven  o'clock,  and  I  said,  "Well,  one  of 
the  things  that  we  are  proud  of  is  that  all  these  people  in 
Philadelphia  have  homes  to  go  to,  and  if  you  come  with  me 
and  gently  pull  up  the  blinds  in  some  little  home,  you  will 
find  the  family  gathered  around  the  fireside,  happy  in  their 
own  associations  and  not  finding  the  necessity  of  seeking 
pleasure  on  the  streets,  as  elsewhere.  But,"  I  said,  "as  com- 
pared with  you  New  Yorkers,  you  have  no  homes;  you 
can't  find  any  place  to  sleep  and  can't  find  any  place  to  eat." 
Therefore,  I  do  say  to  you  that  we  have,  by  reason  of  insti- 
tutions of  that  kind,  a  particular  pride  in  being  hospitable  to 
those  who  come  from  beyond  our  borders.  I  thank  you,  gen- 
tlemen, for  the  opportunity  of  being  here,  and  I  sincerely 
trust  that  the  meeting  which  has  been  called  in  this  build- 
ing will  not  only  be  profitable  to  you,  but  profitable  to  our 
city  and  to  our  state.     I   thank  you.     (Applause.) 

PRESIDENT  HILL:  Ladies  and  Gentlemen  of  the  Con- 
vention, I  have  just  been  told  by  Mr.  Powers  that  I  can  make 
only  one  speech.     That  is  a  very  great  sorrow  to  nie.  as  I 
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expected  to  make  a  speech  now  and  another  in  the  afternoon 
also,  but  he  tells  me  ii  would  be  entirely  inappropriate,  so 
you  will  have  to  wait — of  course  I  know  you  will  wait  with 
great  sorrow — until  after  the  Governor  of  the  State  comes 
and  makes  his  speech,  before  I  can  respond  to  the  address 
now  given.  I  will  take  occasion,  however,  to  announce  two 
committees.    They  will  be  as  follows: 

Credentials:  H.  G.  Shirley,  Maryland,  Chairman;  E.  E. 
Coovert,  Oregon;  A.  T.  Laing,  Toronto,  Ontario,  Canada; 
R.  A.  Meeker,  New  Jersey;  G.  A.  Nelson,  Alabama;  Harold 
Parker,  Massachusetts;  F.  C.  Pillsbury,  Massachusetts;  E.  L. 
Powers,  New  York. 

Resolutions:  F.  F.  Rogers,  Michigan,  Chairman;  C.  J. 
Bennett,  Connecticut;  F.  W.  Buffum,  Missouri;  J.  N.  Carlisle, 
New  York;  G.  W.  Cooley,  Minnesota;  John  Craft,  Alabama; 
T.  J.  Ehrhart,  Colorado;  N.  Vermilyea,  Ontario,  Canada;  W. 
O.  Hotchkiss,  Wisconsin;  S.  P.  Hooker,  New  Hampshire; 
E.  A.  James,  Ontario,  Canada;  A.  N.  Johnson,  Illinois;  C.  M. 
Kerr,  Louisiana;  E.  A.  Kingsley,  Arkansas;  James  R.  Marker, 
Ohio;  T.  H.  MacDonald,  Iowa;  J.  Hyde  Pratt,  North  Caro- 
lina; R.  J.  Potts,  Texas;  Wm.  D.  Sohier,  Massachusetts;  E. 
A.  Stevens,  New  Jersey;  Paul  D.  Sargent,  Maine;  Sidney 
Suggs,  Oklahoma;  R.  C.  Terrell,  Kentucky;  James  Wileon, 
Delaware;  A.  D.  Williams,  West  Virginia;  E.  J.  Watson, 
South  Carolina. 

The  Chair  will  now  entertain  a  motion  to  adjourn  until 
2.30,  when  the  Governor  will  be  present  and  supplement 
the  remarks  made  by  the  acting  Mayor  of  Philadelphia. 


SECOND  SESSION 
Tuesday  Afternoon,  December  9 

PRESIDENT  HILL;  Please  be  seated,  gentlemen.  Gentle- 
men, it  is  my  great  pleasure  to  present  to  you  the  distin- 
guished Governor  of  the  Keystone  State  of  Pennsylvania. 
(Applause.) 


ADDRESS  OF  WELCOME  ON  BEHALF  OF  THE  STATE 

By  JOHN  K.  TENER 

Governor  of  the  State  of  Pennsylvania 

Mr.  Chairman  and  Members  of  the  Road  Builders' 
Association:  You  are  here  today  as  the  guests  of 
the  city  and  the  citizens  of  Philadelphia,  the  first 
city  of  Pennsylvania.  You  come  from  throughout  our 
state,     from     other     states     of     the     nation     and     from 
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beyond  our  borders,  and  you  come  to  exchange  views, 
to  take  counsel  with  each  other  in  that  which  pertains  to 
roads  and  road  building,  the  question  which,  to  my  mind, 
is  of  the  greatest  material  benefit  not  only  to  our  citizens 
here  but  to  people  of  all  the  world.  And  so  your  coming, 
your  conference,  your  meeting  and  all  that  it  means,  is  of 
vital  importance,  and  not  only  will  the  press  of  this  city 
but  the  press  of  the  country  be  most  interested  in  what  you 
do  and  what  you  say,  and  I  sincerely  hope  that  the  impor- 
tance of  your  meeting  here  will  impress  itself  upon  you  so 
that,  in  the  work  that  is  before  you,  considering  the  road 
matters  which  you  will  consider,  you  will  do  so  along  prac- 
tical lines. 

What  we  need,  to  my  mind,  more  than  anything  else,  is 
to  be  told  by  those  who  know  just  what  should  be  done, 
and  not  listen  to  the  idealist  and  the  theorist  who  cannot 
put  his  ideas  into  practice  and  make  them  of  real,  practical 
good  to  us.     (Applause.) 

I  realize,  also,  that  you  come — you  engineers,  you  scien- 
tists, you  builders,  those  of  you  interested  in  this  great 
subject — from  other  states  and  oiler  climes,  and  when  you 
come  to  Pennsylvania,  suggesting  how  roads  should  be  built 
and  thkt  we  may  learn  of  you,  I  hope  you  will  take  into 
consideration  when  you  give  us  advice — and  we  want  it — 
that  we  have  a  state  here  with  an  area  of  some  450.000 
square  miles,  that  we  have  a  population  of  8,000,000  scat- 
tered over  the  state,  not  centered  in  one  great  populous 
community.  Philadelphia,  this,  our  first  city,  is  not  only 
our  first  city  in  wealth  and  area,  but  in  population.  We  have 
in  the  other  end  of  the  state  a  very  large  city  which,  should 
it  organize  as  Philadelphia  has  done,  making  the  city  and 
the  county  coextensive,  would  have  a  population  almost  as 
large  as  that  of  Philadelphia*  And  we  have  a  number  of 
great  cities,  of  populations  running  from  50,000  to  100,000 
all  over  our  state,  and  so  y^ou  will  realize  that  the  traffic 
is  great  in  every  corner  of  this  commonwealth,  and  that, 
in  the  type  of  roads  we  build,  we  must  consider  that  great 
traffic  as  well  as  the  heavy  burden  to  be  carried  by  the 
trucks  or  the  teams  as  the  case  may  be.  Pennsylvania  also 
is,  in  its  physical  or  geological  aspect,  you  might  say,  a 
rugged,  mountainous,  hilly  state.  So  we  cannot,  as  in  more 
favored  portions  of  the  country,  scrape  up  the  right  of  way 
from  each  side  and  build  a  road  in  the  center  and  call  it  a 
road;  but  we  must  take  into  consideration  our  mountain 
paths,  our  heavy  grades,  our  climatic  conditions  and  the 
wear   and    tear   on   that   road,   and    I    hope   that   from   you 
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gentlemen  we  shall  learn  more  of  what  should  be  done  here 
in  Pennsylvania  in  practical  road  making. 

We  have  endeavored  to  create.  We  have  endeavored  to 
not  only  advise  the  building  of  good  roads  in  the  state,  but 
we  have  outlined  a  comprehensive  plan  for  that  undertaking, 
so  that,  of  all  the  roads  of  the  state,  aggregating  a  mileage 
of  some  97,000,  we  shall  form  a  network  of  the  principal 
roads  or  arteries  and  connect  all  our  county  seats  and 
provide  such  a  system  of  roads  as  will  be  of  the  greatest 
benefit  to  the  greatest  number  of  our  citizenship,  and  so 
that  these  roads — such  a  network  of  roads  and  such  a  sys- 
tem of  roads — shall  be  constructed  and  maintained  by  the 
state.  That  is  the  commitment  of  the  state  to  her  people, 
and  our  Highway  Department  is  engaged  upon  the  building 
and  must  maintain  some  8,800  miles  of  such  a  system  of 
roads. 

From  the  very  founding  of  our  state  until  the  present  time 
or  a  year  ago,  this  work,  in  the  main,  was  left  to  local  under- 
taking and  to  the  local  authorities,  and  notoriously  Pennsyl- 
vania had  very  poor  roads.  Our  roads  today  are  not  all 
they  should  be,  and  yet  it  is  undeniably  a  fact  that  our 
roads  today  are  better  than  they  have  ever  been  in  the 
history  of  our  commonwealth;  and  we  believe  that  this 
should  be  a  state  undertaking  and  that  the  state  should  com- 
mit herself  to  such  an  undertaking.  So  you  may  look  with 
confidence  in  the  future  to  the  fact  that  the  roads  in  Penn^ 
sylvania  will  be  better  and  much  better  than  they  have  been 
in  the  past  and  will  be  cared  for  in  a  systematic,  proper 
manner.     (Applause.) 

I  want  to  join,  on  behalf  of  the  state,  the  good  citizens 
of  Philadelphia  whose  guests  (yau  are  today  in  extending 
to  you  a  very,  very  cordial  "welcome  and  express  my 
pleasure,  for  the  state,  that  yoacdftie  here  to  hold  this  most 
important  conference.  I  sincerely  trust  it  will  result  in 
benefit,  not  only  to  yourselves^  but  to  all  of  us.  I  thank 
you.     (Applause.) 


PRESIDENTIAL  ADDRESS 

By  SAMUEL  HILL 

President  of  the  American  Road  Builders*  Association 

With  more  than  ordinary  personal  pleasure  I  respond  to 
the  cordial  greetings  extended  to  us  by  the  City  of  Phila- 
delphia and  the  State  of  Pennsylvania.  I  say  "personal" 
because  thirty-eight  years  ago  at  the  hands  of  Mr.  A.  J. 
Cassatt,  who,  in  conjunction  with  his  duties  as  Vice  Presi- 
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dent  of  the  Pennsylvania  Railroad,  had  assumed  the  duties 
of  pathmaster,  I  received  my  first  instruction  in  road  build- 
ing. The  open-hearted  cordiality  with  which  Philadelphia 
and  Pennsylvania  have  always  received  those  who  come  to 
them  as  strangers  has  contributed  in  no  small  degree  to 
making  everyone  who  comes  always  remain  a  friend.  I 
again  say  I  am  personally  gratified  because  I  am  responding 
on  behalf  of  an  organization  of  patriotic  and  intelligent 
citizens,  the  like  of  which  is  seldom  seen  assembled  together, 
and  which  yields  to  no  other  body  of  men  in  its  broad 
patriotism,  its  love  of  country  and  its  desire  for  the  benefit 
of  mankind. 

Your  association,  animated  by  the  spirit  of  its  first  presi- 
dent, adding  to  its  numbers  year  after  year  as  time  passed 
on,  men  from  every  section  of  the  United  States  and  Canada 
whose  sole  purpose  was  and  is  to  make  pleasant  paths  for 
weary  feet,  assembles  for  its  tenth  meeting  today.  Other 
associations  may  and  do  seek  in  honorable  ways  for  the 
advancement  of  their  own  interests  and  that  of  their  fellow- 
kind;  but  this  organization  seeks  to  serve  and  to  aid  ever/ 
man,  woman  and  child  within  the  borders  of  the  United 
States  and   Canada  without  regard  to  race  or  creed. 

Turning  then  from  the  acknowledgment  of  the  courtesies 
so  gracefully  extended  to  us  by  our  hosts,  the  Association 
will  pardon  me  if  for  a  moment  I  try  to  point  out  what 
should,  to  my  mind,  be  the  distinguishing  characteristics  of 
this,  our  tenth  annual  convention.  No  similar  body  of  men 
representing  so  wide  an  area  throughout  which  the  English 
language  is  spoken  has  ever  been  assembled  to  discuss  the 
question  of  road  transportation.  Whether  the  problem  be 
considered  as  one  to  be  solved  under  the  stars  and  stripes 
or  under  the  union  jack,  the  organization  for  the  maintenance 
and  construction  of  roads  will  find  its  source  of  income 
coming  from  one  of  four  channels:  Money  by  gift  or  grant; 
money  from  direct  taxation;  money  from  deferred  taxation 
through  the  issuance  of  bonds,  or  the  utilization  of  labor 
of  those  confined  for  infraction  of  the  laws. 

Yet  we  may  have  vast  sums  of  money  in  hand,  an  army 
of  laborers,  and  still  have,  as  the  result  of  our  efforts,  no 
roads. 

To  effectuate  the  purposes  of  this  congress  there  must 
be  education  of  two  kinds:  First  of  all,  the  education  of 
the  public  that  they  may  see  the  importance  of  putting  this 
work  in  the  hands  of  men  competent  to  carry  out  their 
allotted  tasks;  second,  in  every  agricultural  college  through- 
out the  United  States  and  Canada — and  generally,  as  well, 
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in  the  larger  institutions  of  learning — there  should  be  courses 
of  instruction  provided  where  students  could  be  taught  road 
building  and  highway  engineering  on  the  broadest  lines. 

We  do  not  claim  to  have  yet  found  the  road  perfect  in 
any  of  its  details.  We  do  claim  to  have  assembled  among 
our  numbers  the  men  in  the  United  States  and  Canada  best 
qualified  to  speak  on  the  subject  of  road  building — the  men 
having  not  only  practical  training  but  who  have  received 
their  education  in  that  greatest,  strictest  and  most  exacting 
of  all  schools,  the  school  of  experience. 

I  have  little  time  for  the  peanut  policy  of  the  practical 
politician  who  talks  about  trade  routes  from  market  centers, 
who  has  adopted  the  ideas  of  those  transportation  com- 
panies who  are  quite  willing  to  see  all  highways  radiate 
from  the  several  localities  where  the  produce  of  the  land 
when  assembled  will  give  them  the  most  economical  haul. 

Either  Canada  and  the  United  States  each  represents  a  unit 
or  they  do  not  represent  units.  If  each  represents  a  unit 
it  is  undoubtedly  to  be  developed  as  a  whole  and  as  a  distinct 
proposition.  All  of  the  country  is  here  now  that  ever  will 
be  here.  These  several  lines  of  traffic  now  and  hereafter 
to  exist  can  be  determined  with  reasonable  accuracy,  and  a 
plan  for  national  highways  in  both  countries,  linked  together 
and  joined  at  proper  intervals,  is  a  subject  which  can  and 
should,  in  my  opinion,  be  considered  by  the  statesmen  and 
governments  of  both  nations. 

During  this  convention  each  of  you  will  meet  men  from 
whom  much  can  be  learned.  I  have  never  attended  a  road 
convention  here  or  abroad  that  I  did  not  carry  away  with 
me  new  ideas,  and  that  I  did  not  feel  grateful  for  the 
generous  way  in  which  the  knowledge  obtained  by  long 
study,  hard  knocks,  and  sometimes  ungenerous  criticism 
was  imparted  to  anyone  who  chose  to  ask. 

Coming  as  I  do  from  the  far  away  state  of  Washington 
you  will  pardon  me  if  for  a  moment  I  tell  you  of  the  Pacific 
Highway  Association,  of  which  I  have  the  honor  to  be 
president,  which  contemplates  within  a  reasonable  time,  say 
by  1915,  a  highway  from  British  Columbia  traversing  the 
states  of  Washington,  Oregon  and  California,  to  the  Mexican 
line.  The  ultimate  ambition  of  Mr.  A.  E.  Todd,  of  British 
Columbia,  from  whose  brain  this  idea  first  came,  seems  o 
assure  us  of  a  line  of  road  from  the  Arctic  to  the  Antarctic 
circle.  Again,  I  deplore  that  attitude  of  mind  which  seeks 
to  array  class  against  class  in  America,  and  which  falsely 
pronounces  that  the  interests  of  the  user  of  the  road  for 
pleasure  are  not  the  same  as  those  of  the  user  of  the  high- 
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way  for  the  transportation  of  farm  products.  As  a  member 
of  the  National  Grange,  as  one  whose  home  is  on  the  farm, 
I  wish  to  say  that  the  votes  which  have  carried  road  legisla- 
tion in  Washington  and  in  Oregon  have  been  those  of  the, 
tillers  of  the  soil. 

Just  what  steps  should  be  taken  to  determine  the  kind 
of  legislation  which  should  be  placed  on  the  statute  books 
of  Canada  and  of  the  United  States  for  the  construction  of 
national  highways,  some  of  the  men  composing  this  con- 
vention will  sooner  or  later  be  called  upon  to  determine. 

The  year  of  1915  will  mark  a  period  of  one  hundred  years 
of  peace  between  the  United  States  and  the  great  British 
nation.  The  choicest  jewel  in  the  crown  of  the  British  Em- 
pire, fair  Canada,  lies  on  the  north  of  the  United  States, 
separated  from  us  only  by  an  imaginary  line;  and  the  cordial 
greetings  and  hearty  hand  clasps  which  the  people  of  each 
nation  give  to  the  other  exemplified  by  the  presence  here 
today  of  so  many  from  Canada  are  evidence  of  the  deep 
and  sincere  regard  and  esteem  in  which  each  nation  holds 
the  other,  and  give  rise  to  the  belief  held  by  all  thinking 
men  that  the  destinies  of  this  continent  can  best  be  worked 
out  by  two  separate  nations  under  separate  forms  of  govern- 
ment but  united  in  all  that  makes  for  the  progress  of  the 
world  and  mankind. 

And  in  commemoration  of  that  peace  there  should  be 
some  outward  memorial  established  that  our  children  and 
our  children's  children  shall  remember  the  principles  which 
guided  and  actuated  their  fathers  and  which  they  in  turn 
should  hand  on  unsullied  to  their  descendants.  If  the 
Dominion  of  Canada  and  the  United  States  should  see  fit 
to  join  in  the  erection  of  such  memorials  at  the  boundary 
line  across  the  American  continent  at  such  suitable  points 
as  may  be  determined  where  highways  pass  between  the 
nations,  I  believe  a  service  will  be  rendered  to  those  coun- 
tries, and  to  the  world  at  large.  To  the  erection  of  such 
memorials  many  prominent  Canadians  have  given  cordial 
indorsement,  and  Secretary  of  State  Bryan  has  authorized  me 
to  state  to  this  convention  that  the  same  meets  with  his 
hearty  approval. 

In  conclusion,  I  wish  for  you  at  this  meeting  that  inter- 
change of  ideas,  that  discussion  of  methods  and  principles 
of  road  construction,  which  will  result  in  the  advancement 
of  the  cause  we  all  have  so  much  at  heart. 


PRESIDENT  HILL:  Gentlemen,  the  first  subject  to  en- 
gross your  attention  you  will  find  on  the  program  today  on 
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the  third  page,  the  afternoon  session — Subject  A,  Organiza- 
tion: "Highway  Officials,  their  Duties  and  Powers."  First  a 
paper  will  be  read  by  Colonel  £.  A.  Stevens,  Commissioner 
of  the  Department  of  Public  Roads  of  New  Jersey.  Will 
Colonel  Stevens  please  step  forward.  Gentlemen,  Colonel 
Stevens.    (Applause.) 

COLONEL  STEVENS:  Before  beginning  this  paper  I 
would  say  that  there  has  been  a  slight  misunderstanding 
as  to  the  subject.  This  is  all  I've  got  to  give  you,  so  I 
will  have  to  give  you  this.  It  hardly  treats  the  subject  as 
mentioned  in  the  program  quite  satisfactorily. 


HIGHWAY  OFFICX\LS,  THEIR  DUTIES  AND  POWERS 

By  COL.  £.  A.  STEVENS 

Stat*  Highway  GonuiilMlooar  of  New  Janay 

In  some  communities,  where  adequate  study  has  not  been 
given  to  the  policy  and  economical  results  of  road  improve- 
ment, it  may  still  be  necessary  to  argue  the  cause  of  good 
roads.  The  condition  of  the  public  roads,  however,  today 
is  generally  admitted  as  a  good  measure  of  a  community's 
advance  in  civilization. 

This  condition  depends  upon  two  factors:  First,  correct 
planning,  design  and  construction;  and,  second,  proper  up- 
keep. Both  of  these  are  in  turn  dependent  on  efficient  ad- 
ministration. In  the  latter  term  are  to  be  included  all  of 
the  numerous  details  of  management,  exclusive  of  the 
technical  engineering  work.  Without  proper  administration 
no  extensive  system  of  good  roads  is  possible  or  even  con- 
ceivable. It  is  in  this  very  aspect  of  the  road  question  that 
we  are  most  backward.  As  a  pioneer  nation  we  have  had 
to  combine  many  trades  in  one  man.  The  tradition  of  those 
days  hangs  around  us  still.  We  still  act  on  the  principle  that 
any  two-handed  man  who  can  earn  a  living  and  is  fairly  hon- 
est can  care  for  a  road  and  that  the  highway  engineer  is  an 
almost  superfluous  luxury  whose  duty  is  mainly  drawing 
pretty  but  useless  pictures  of  work  and  whose  service  and 
pay  should  be  cut  down  to  the  irreducible  minimum.  The 
engineer — and  by  this  I  mean  the  good  and  consequently 
well  paid  engineer — is  essential  to  good  roads;  you  can't 
build  them  and  have  them  stay  built  without  his  aid. 

Our  misapplied  inheritance  from  a  glorious  past  does  not 
limit  its  baneful  influence  to  the  engineer  and  to  his  work. 
In  this  respect,  however,  it  is  losing  force  every  day.  We 
too  often  spend  state  money  in  building  magnificent  roads 
without   taking   any   thought   of   their   administration   alter 
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completion.  In  New  Jersey,  and  in  many  other  Stated,  we 
turn  over  these  roads  to  elective  bodies  of  constantly  chang- 
ing^ politics  and  personnel,  bodies  not  fitted  by  training  for 
the  technical  work  of  administration,  without  requiring  the 
employment  of  trained  men  and  without  setting  any  required 
standard  of  maintenance.  At  best  these  bodies  are  uncon- 
nected units  and  their  work  is  not  systematized  atid  co- 
ordinated to  a  common  end. 

Whatever  may  have  been  the  case  twenty  yeart  ago,  the 
motor  vehicle  and  its  ever  growing  commercial  importance 
today  demands  continuous  roads.  The  condition  of  every 
part  of  such  a  road  is  a  matter  of  general  concern  and  not  to 
be  localized,  as  it  is,  by  the  neglect  of  any  portion  of  what 
must  be  a  continuous  whole  if  the  value  of  the  investment 
is  to  be  realized. 

While  this  statement  is  true  as  to  all  public  r6ads»  itS  im- 
portance is  greatest  in  the  case  of  those  roads  which  form 
the  main  arteries  of  road  traffic.  These  will  naturally  ^ross 
municipal  and  county  boundaries.  The  cost  of  the  upkeep 
of  any  portion  within  one  municipality  bears  no  close  re- 
lation to  the  benefit  to  the  community  nor  to  its  financial 
ability.  At  the  same  time  in  the  case  of  less  important  roads 
the  benefit  accrues  largely  to  the  locality.  Hence  it  be- 
comes advisable  to  classify  roads  so  as  to  provide  equitably 
for  the  distribution  of  the  cost  of  maintenance.  In  what- 
ever manner  this  classification  is  made  and  whatever  system 
of  administration  is  adopted,  certain  underlying  principles 
must  be  adopted  if  the  best  results  are  to  be  expected. 

1.  There  must  be  a  central  control  to  secure  the  direction 
of  all  efforts  to  a  common  end. 

2.  There  must  be  an  adequately  trained  force  to  carry  on 
the  work. 

3.  Sufficient  means  must  be  provided  for  the  work. 

As  to  the  first  of  these  principles,  whether  there  be  a  sys- 
tem of  state  highways  or  whether  localities  are  left  in  charge 
of  their  own  roads,  some  one  must  lay  out  the  through  lines 
and  there  must  be  some  uniformity  in  their  design  and  im- 
provement as  well  as  in  the  condition  in  which  they  are  to  be 
maintained.  These  cannot  be  left  to  the  chance  agreement 
of  a  number  of  municipalities.  Work  both  in  construction 
and  repair  must  be  planned  not  only  with  foresight  and  in- 
telligence but  to  give  the  best  results  for  the  state  at  large 
and  not  merely  for  the  convenience  and  benefit  of  the  lo- 
cality in  which  the  road  is  to  be  built.  For  the  purposes  of 
scientific  design  statistics  as  to  traffic  over  various  types  of 
roads  and  the  comparative  cost  of  the  maintenance  under 
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varying  conditions  of  load  must  be  gathered,  compiled  and 
analyzed.  New  types  of  construction  must  be  tested  and 
proved.  Alt  of  this  is  work  which  local  bodies  are  seldom 
fitted  to  perform  even  were  their  means  and  the  value  to 
them  of  the  data  obtained  sufficient  to  justify  the  consider- 
able expense  involved. 

The  need  of  a  trained  and  disciplined  force  is  beyond 
doubt.  How  it  is  to  be  secured  is  the  question.  The  most 
important  men  will  be  those  at  its  head  and  these  naturally 
will  be  engineers.  Highway  engineering  in  its  theoretical 
requirements  is  simple  enough.  Except  as  to  bridges  few 
problems  arise  requiring  high  mathematical  training.  There 
is,  however,  an  almost  unlimited  field  for  the  application  of 
the  thoroughly  digested  information  that  comes  only  with 
extended  experience.  The  power  to  acquire,  digest  and  sys- 
tematically apply  this  information  is  what  makes  the  prac- 
tical engineer,  such  as  is  needed  in  highway  work.  This 
training  is  best  acquired  on  the  work  itself  by  young  men 
with  thorough  technical  preparation.  The  ideal  road  force 
must  attract  such  men,  must  offer  them  a  training  and  a 
future.  Only  in  a  large  force,  free  from  political  control  and 
with  fair  chances  for  promotion  as  reward  for  proven  effi- 
ciency, can  such  conditions  be  insured.  What  is  true  for 
the  technically  trained  young  man  is  likewise  true  for  the 
repair  man.  All  officials  actually  in  charge  of  roads,  no 
matter  how  important  or  unimportant  their  tasks,  should 
form  parts  of  a  trained  force,  without  consideration  of 
whether  they  be  employed  by  township,  county  or  state. 
Too  much  stress  cannot  be  laid  on  the  need  of  a  trained 
force.  To  every  state  official  will,  I  believe,  at  once  occur 
many  instances  of  waste  by  improper  repair,  of  petty  graft 
and  of  stupid  or  ill-planned  work.  Without  a  force  which 
at  least  is  supposed  to  be  trained,  it  is  hard,  if  not  impossi- 
ble, to  enforce  that  individual  responsibility  which  must  un- 
derlie any  efficient  administration.  The  roads  also  are  one 
system.  The  driver  knows  no  difference  when  he  passes 
from  a  state  highway  to  a  township  road.  Good  roads  are 
needed  under  all  jurisdictions  if  the  commercial  potentiality 
of  any  general  highway  system  is  to  be  developed.  Hence 
the  coordination  and  unity  not  only  in  the  state  force  but 
in  all  officials  charged  with  providing  efficient  road  service 
for  the  people  of  any  state.  Today  the  civil  service  system 
seems  the  only  means  of  recruiting  such  a  force.  Whatever 
may  be  the  shortcomings  of  this  source  of  supply,  it  is  pre- 
ferable to  political  control. 

Promotion  for  efficiency  in  all  grades  is  necessary  for  the 
best  results. 
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'  Above  all  any  force  must  have  a  spirit  of  loyalty,  of  de- 
votion to  its  work  and  of  pride  therein;  in  a  word  an 
"esprit  de  corps."  With  this,  men  far  from  ideal  in  attain- 
ment and  organization  can  and  will  accomplish  results  im- 
possible to  the  most  perfectly  fitted  and  organized  body  not 
animated  by  this  life-giving  force. 

A  road  program  must  comprise  not  only  a  lisit  of  the  roads 
to  be  built  and  kept  in  repair  and  the  organization  of  a 
force  to  do  the  work,  but  must  consider  likewise  the  amount 
of  money  needed  and  the  methods  by  which  it  is  to  be 
raised,  and  the  coat  must  be  cut  to  fit  the  cloth.  As  it  is 
generally  the  case  that  the  state  shares  with  communities 
in  the  cost  of  much  of  the  road  work,  the  question  of  finance 
is  not  usually  to  be  solved  by  merely  determining  the 
amounts  to  be  furnished  each  year  by  the  state.  The  ability 
.and  willingness  of  the  counties  and  municipalities  to  bear 
their  share  must  be  weighed.  At  best  this  is  a  hard  and  un- 
satisfactory problem,  but  it  must  be  faced  and  solved,  in 
each  case  probably  by  different  means  and  in  different  ways 
as  local  conditions  and  laws  may  require. 

For  any  public  body  the  choice  of  the  bond  issue  to  pro- 
vide for  original  improvement  or  of  the  "pay  as  you  go" 
method  or  some  combination  must  be  made.  The  elements 
in  this  choice  are  the  comparative  cost  to  the  taxpayer  and 
the  return  to  the  public  in  road  service.  My  own  experi- 
ence is  that  these  are  seldom  considered.  The  decision  is 
usually  based  on  the  desire  of  finding  the  easiest  way  out 
of  a  difficult  dilemma,  satisfying  the  demand  for  good  roads 
and  keeping  down  next  year's  tax  levy.  The  troubles  of  the 
officials  in  charge  thirty  years  hence  rarely  worry  one  very 
much. 

I  have  worked  out  an  example  as  follows: 

Take  a  case  involving  $10,000,000  in  bonds,  issued  at  the 
rate  of  $1,000,000  a  year  for  ten  years,  bearing  4  per  cent, 
interest  and  due  30  years  from  date  of  issue,  with  a  sinking 
fund  charge  of  1.783  per  cent.;  assume  that  100  miles  of 
road  will  be  built  each  year;  that  the  contractor  will  keep 
the  road  in  repair  for  one  year  after  acceptance  and  that 
the  cost  in  repair  thereafter  is  $500  a  mile.  The  last  bonds 
will  be  paid  in  forty  years.  The  cost  to  the  community  will 
be. 

Sinking  fund   (construction) $  5,527,300 

Interest    12,400,000 

Upkeep    16,750,000 

Total    $34,677,300 

or  nearly  $862,000  a  year  as  an  average.    The  yearly  charge 
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varies  from  $57,830  in  the  first  year  to  $1,073,800  for  the 
thirteenth  year,  at  which  maximum  it  remains  to  the  thir- 
tieth year,  after  which  it  decreases  to  the  fortieth  year,  where 
it  becomes  $500,000,  the  repair  charge. 

If,  on  the  other  hand,  a  fund  of  $860,000  be  set  aside  each 
year  to  keep  roads  built  in  repair  and  the  balance  used  to 
build  roads,  the  1,000-mile  system  would  be  finished  in  less 
than  seventeen  years.  The  cost  of  the  system  with  its  main- 
tenance to  the  end  of  the  40-year  period  would  be  $25,- 
779,000.  There  is  a  saving  of  almost  $9,000,000  against  which 
the  community  has  enjoyed  the  use  of  the  whole  system 
for  about  nine  years  more  time. 

The  money  spent  will  have  been  disbursed  as  follows: 

For    construction $10,000,000 

For  upkeep  (40-year  period) 15,779,000 

Total    $25,779,000 

If  the  average  yearly  disbursement  of  $860,000  be  kept  up 
for  the  whole  period  of  forty  years,  it  would  be  possible  to 
increase  the  total  mileage  to  about  1,525,  but  from  that  date 
on  the  upkeep  charge  would  be  $763,000  instead  of  $500,000. 

All  of  these  plans,  as  well  as  one  providing  for  a  gradually 
increasing  charge,  deserve  and  should  receive  consideration 
before  deciding  on  the  method  to  be  followed  in  any  case. 

The  general  consideration  of  how  the  roads,  after  being 
planned  and  built,  are  to  be  kept  in  order,  is  a  vital  part  ot 
administrative  work.  A  thorough  comparison  of  the  total 
cost  during  a  period  under  different  financial  plans  involves 
such  consideration.  The  changes  of  the  last  few  years  in  the 
character  of  road  traffic,  its  unforeseen  increase  in  amount 
and  in  destructiveness  to  road  surfaces  emphasize  the  need 
for  the  most  liberal  allowances  for  this  item.  There  are 
certain  items  in  the  cost  of  a  road  that  are  permanent  in- 
vestments. The  right  of  way  is  pre-eminently  of  this  class; 
the  grading,  drainage,  and,  in  some  cases,  the  foundation,  are 
of  such  a  nature  that  with  reasonable  care  they  can  be  kept, 
at  a  small  yearly  charge,  in  such  condition  that  no  depre- 
ciation takes  place.  The  surface,  however,  is  frequently  of  a 
material  that  cannot  be  made  good  every  year.  These,  after 
a  term  of  years,  will  have  to  be  replaced  and  hence  an  item 
of  damage  that  cannot  be  made  good  every  year  will  in- 
troduce a  depreciation  charge  to  further  complicate  the 
problem. 

The  difficulties  cannot  be  dodged  or  sidetracked.  The  very 
fact  of  the  wonderful  growth  of  road  traffic  in  the  last  few 
years  but  emphasizes  and  proves  beyond  doubt  the  growth 
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in  importance  of  the  road  and  of  its  value  to  the  public 
However  costly  a  good  road  may  be  in  its  building  and 
upkeep,  it  is  less  costly  to  the  community  at  large  than  a 
bad  r^ad.  It  is  the  duty  of  the  road  administrator  to  see 
that  the  road  is  provided  and  kept  in  a  condition  to  return  a 
profit  to  those  who  pay  for  it 

Our  highways  are  a  part  of  the  vast  transportation  sys- 
tem of  which  our  railroads  form  the  hitherto  most  conspicu- 
ous link.  It  is  in  the  development  of  the  former  that  we  must 
seek  one  of  the  factors  in  the  increase  in  industrial  and  spe- 
cially in  agricultural  efficiency,  to  the  necessity  of  which  the 
economist  of  today  is  calling  attention.  In  the  language  of 
the  street  it  bears  on  the  "high  cost  of  living."  The  prob- 
lem is  no  trifling  matter.  The  amounts  to  be  spent  on  roads 
in  these  United  States  within  the  next  forty  years  will 
far  exceed  the  cost  of  the  Panama  Canal.  The 
ever  increasing  debts  of  our  municipal  and  county  govern- 
ments are  a  serious  draft  on  the  fund  that  the  nation  can 
provide  for  public  works.  The  demand  today  may  not  be 
as  loud  elsewhere  as  in  New  Jersey,  but  it  is  only  a  ques- 
tion of  a  few  years  before  we  shall  be  thoroughly  awakened 
and  before  public  opinion  will  no  more  allow  of  inefficient 
roads  than  of  poor  schools.  Such  is  today  the  case  in 
Europe. 

To  meet  this  demand,  under  the  conditions  of  public 
finance  that  now  seem  likely  to  prevail,  is  well  worth  the 
study  and  the  most  diligent  efiEort  of  our  best  administrators. 
The  American  has  always  met  such  problems  and  overcome 
them  somehow,  not  always  in  the  most  economical  way,  but 
he  has  gotten  there.  I  have  no  fear  that  our  roads  will  fur- 
nish the  only  exception  to  this  rule.  It  is,  however,  up  to 
us  to  see  that  no  waste  occurs.  We  need  every  cent  avail- 
able for  roads  and  we  must  get  the  utmost  out  of  each  and 
every  cent  if  our  duty  is  to  be  fully  discharged. 


PRESIDENT  HILL:  Gentlemen,  you  show  by  your  gener- 
ous applause  how  much  you  appreciate  the  paper  which  has 
just  been  read.  Before  we  proceed  to  its  discussion,  I  pre- 
sume those  of  you  who  were  not  with  us  last  year  have 
been  wondering  who  this  distinguished  gentleman  is  on  my 
left  He  represents  the  great  nation  of  France — a  nation  to 
which  the  world  owes  more  for  its  progress  in  road  building 
than  to  any  other.  He  is  Mr.  Jean  de  Pulligny,  Director  of 
the  French  Mission  of  Engineers  to  the  United  States,  and 
a  recognized  authority  on  road  building,  who  honors  us  by 
his  presence  today.    In  a  little  while  I  am  going  to  ask  him 
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to  say  a  few  words  to  you;  he  will  speak  on  the  paper  fol- 
lowing this. 

First  on  the  program  to  take  part  in  the  discussion  on  CoL 
Stevens'  paper  is  Mr.  A.  N.  Johnson,  State  Highway.  Engi- 
neer of  Illinois. 

A.  N.  JOHNSON  (State  Highway  Engineer  of  Illinois): 
Col.  Stevens  has  very  ably  pointed  out  the  essentials  to 
proper  organization  for  effective  road  work.  Profiting  by 
the  experience  of  other  states,  the  Illinois  Legislature  passed 
at  its  last  session  one  of  the  most  comprehensive  road  laws 
to  be  found  in  any  state,  embodying  as  it  does  many  of 
the  main  features  suggested  in  Col.  Stevens'  paper. 

The  new  Illinois  road  law,  known  as  the  Tice  law,  pro- 
vides not  alone  for  a  system  of  main  roads  but  revises 
completely  the  road  laws  of  the  state.  Whereas  in  most 
other  states  the  state  aid  road  laws  have  been  added  to 
already  existing  laws  and  these  in  turn  changed  from  time 
to  time,  the  Illinois  law  embraces  all  the  road  work  of  the 
state. 

First,  provision  is  made  for  a  state  highway  department, 
having  immediate  control  of  the  state  aid  roads.  Instead 
of  selecting  these  roads  haphazard,  as  has  too  often  been 
done,  it  is  provided  that  each  county  board  shall  submit  a 
map  of  the  county,  indicating  thereon  a  certain  fixed  per- 
centage of  the  total  road  mileage  as  the  main  road  system 
for  that  county.  The  smaller  counties  select  15  per  cent  of 
their  road  mileage  and  the  larger  counties  20  per  cent.  Cook 
County  alone  selecting  25  per  cent 

These  maps  are  submitted  to  the  State  Highway  Commis- 
sion and  by  it  revised  so  as  to  harmonize  the  road  sys- 
tem of  one  county  with  those  of  the  neighboring  counties. 

Where  the  roads  of  one  county  do  not  connect  with  those 
of  another,  the  State  Highway  Commission  may  make  such 
changes  as  will  effect  these  connections.  These  maps  as 
finally  approved  by  the  State  Highway  Commission  are  filed 
with  the  various  county  authorities,  as  well  as  in  the  office 
of  the  State  Highway  Commission  and  may  not  be  changed 
for  a  period  of  three  years.  All  state  aid  roads  must  there- 
after be  built  somewhere  on  this  prearranged  system,  the 
total  mileage  of  wHich  is  approximately  15,000  miles. 

The  cost  of  construction  of  state  aid  roads  is  divided, 
one-half  coming  from  the  state  and  one-half  from  the 
counties.  The  selection  of  the  particular  pieces  of  road  on 
which  the  construction  is  to  be  undertaken  is  left  to  the 
county  boards  with  the  restriction  that  it  must  be  some- 
where on  the  pre-planned  system.    This  selection,  however, 
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is  subject  to  the  approval  of  the  State  Highway  Commission, 
the  intent  of  the  law  being  to  form  a  partnership  between 
the  state  and  the  counties,  placing  the  initiative  and  as  much 
of  the  selection  as  to  routes  and  type  of  roads  with  the  local 
authorities  as  possible.  At  the  same  time,  all  such  selec- 
tions must  be  approved  by  the  State  Highway  Commission, 
which  thus  has  the  authority  to  shape  the  work  to  conform 
to  a  system  as  a  whole. 

The  construction  of  the  roads,  subsequent  to  the  approval 
of  the  plans  by  the  State  Highway  Commission  and  the 
county  boards,  is  carried  on  entirely  by  the  state,  under 
the  immediate  direction  of  its  own  corps  of  engineers. 

The  most  important  feature  of  the  law  in  connection  with 
the  state  aid  roads  is  the  provision  made  for  their  mainte- 
nance, which  devolves  upon  the  State  Highway  Department. 
After  a  road  has  been  constructed,  with  the  aid  of  state 
ftmds,  it  is  then  to  be  maintained  wholly  at  state  expense. 

The  state  funds  may  be  raised  from  several  sources  as  the 
Legislature  from  time  to  time  may  indicate,  the  state  road 
fund  at  present  being  derived  in  part  from  automobile  license 
fees  and  in  part  from  direct  tax. 

There  is  thus  established,  it  will  be  seen,  a  complete  or- 
ganization for  a  unified  system  of  roads  throughout  the 
state,  which  will  become  the  main  traveled  highways  and 
carry  eventually  from  80  to  90  per  cent,  of  all  the  traffic 
on  the  public  roads. 

In  each  county  there  is  a  county  highway  superintendent 
This  officer  is  selected  from  a  group  of  five  candidates  named 
by  the  county  boards.  These  candidates  before  they  become 
eligible  for  appointment  to  office  must  pass  an  examination 
given  by  the  State  Highway  Commission.  These  examina- 
tions have  been  given  and  candidates  found  eligible  in  a 
majority  of  the  counties;  but  there  still  remain  a  few 
counties  which  have  yet  to  name  their  candidates. 

The  duties  of  the  county  superintendent  are  divided,  part- 
ly advisory  and  partly  authoritative.  For  example,  the  law 
provides  that  he  is  the  adviser  of  the  local  officials  in  all 
matters  connected  with  road  and  bridge  work;  also  that 
no  contract  for  road  or  bridge  work  in  the  various  town- 
ships may  be  entered  into  by  the  local  highway  officials 
without  his  approval. 

The  county  superintendent  gives  approval  to  road  and 
bridge  plans  in  accordance  with  general  rules  and  regula- 
tions that  are  prescribed  by  the  State  Highway  Commission 
for  his  guidance.  He  also  acts,  when  called  upon,  as  a 
deputy  to  the  State  Highway  Engineer. 
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The  State  Highway  Department  will  issue  from  time  to 
time  suggestions  to  the  various  county  superintendents  for 
the  general  purpose  of  unifying  and  making  more  efficient 
the  expenditure  of  the  local  road  taxes  in  each  township. 

The  law  also  provides  that  the  State  Highway  Commis- 
sion shall  provide  a  form*  of  auditing  and  accounting  for 
each  township  or  local  road  unit,  of  which  there  are  about 
1,600  in  the  state. 

This  brief  outline  gives  a  general  idea  of  the  system  for 
road  administration  in  Illinois.  In  general,  it  has  left,  as 
far  as  possible,  the  initiative  and  the  decision  as  to  the 
amount  of  tax  to  be  raised  and  the  work  to  be  done  to  local 
authorities  where  this  method  will  not  be  inconsistent  with 
an  efficient  policy  regarding  the  townships  as  parts  of  a 
whole. 

The  law  leaves,  very  properly,  much  to  cooperation  be- 
tween the  state,  county  and  township  officials,  rather  than 
prescribing  fixed  and  definite  authority  for  each. 

Several  of  the  states  have  already  passed  road  laws  pro- 
viding for  county  superintendents  of  highways,  giving  them 
great  authority  and  leaving  little  or  nothing  at  the  option 
of  the  local  officials  and  local  communities,  with  the  result 
that  these  laws  have  been  far  ahead  of  public  opinion  and 
have  resulted  only  in  antagonizing  the  local  communities 
and  the  central  authority.  Whereas  in  those  instances  where 
the  result  of  central  authority  is  to  be  largely  exercised 
through  friendly  cooperation,  every  advantage  may  be  taken 
of  favorable  public  opinion  and  at  the  same  time  keep  with- 
in limits  which  do  not  antagonize  such  opinion.  Thus  there 
is  an  opportunity  for  the  growth  of  a  better  and  more  en- 
lightened public  sentiment  that  will  result  in  a  greater 
appreciation  of  the  efficiency  that  comes  from  increased 
central  control. 

It  is  not  the  theoretically  perfectly  adjusted  system  for 
the  administration  of  public  work  that  proves  the  most 
efficient  in  practice.  Good  road  laws  that  do  not  permit  of 
flexibility  so  that  the  officials  in  charge  of -the  administration 
of  the  law  can  adjust  their  work  to  varying  public  opinion 
fail  practically  of  their  purpose. 

It  is  this  feature  of  flexibility  in  the  Illinois  road  law 
which  makes  it,  in  the  judgment  of  the  writer,  one  of  the 
best  conceived  state  road  laws  to  be  found  on  the  statute 
books.  There  is  sufficient  authority  given  to  the  central 
administrative  bodies  to  start  and  to  demonstrate  the  effi- 
ciency that  should  result  from  such  central  organization. 
At   the   same    time,    there    is    not   removed   from   the   local 
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authorities  and  communities  that  sense  of  responsibility 
which  is  essential  for  the  effective  cooperation  necessary 
to  the  success  of  work  of  this  character. 

PRESIDENT  HILL:  I  want  to  invite  Mr.  James  H.  Mac- 
Donald,  our  first  President,  to  come  to  the  platform,  if  he  is 
in  the  room.    I  saw  him  here  a  few  minutes  ago. 

The  next  speaker  will  be  Mr.  P.  W.  Buffum,  State  High- 
way Commissioner  of  Missouri.  (No  response.)  He  is  not 
in  the  room  at  the  moment.  In  that  case  we  will  call  on 
Mr  T.  H.  MacDonald,  Highway  Engineer  of  the  Iowa  State 
Highway  Commission.  (No  response).  Mr.  MacDonald  not 
being  present,  we  will  call  on  Mr.  A.  R.  Hirst,  State  High-' 
way  Engineer  of  Wisconsin.  Gentlemen,  Mr.  Hirst,  of  Wis- 
consin.   (Applause.) 

A.  R.  HIRST  (State  Highway  Engineer  of  Wisconsin): 
This  seems  to  be  a  case  where  many  are  called  but  few  are 
chosen.  (Laughter.)  When  I  see  the  surprisingly  large 
audience  here,  I  feel  some  hesitancy  about  giving  a  talk 
without  having  prepared  a  paper,  but  the  truth  of  the  matter 
is  I  am  on  a  vacation  and  refuse  to  prepare  a  paper. 

I  was  very  much  surprised  to  hear  my  friend  Johnson 
claim  that  Illinois  had  the  best  highway  law  in  the  United 
States,  because  we  think  we  have.     (Laughter.) 

The  Governor  of  Pennsylvania  stated  that  Pennsylvania 
was  a  large  state.  It  is,  and  a  great  state,  but  we  have  a 
state  that  is  quite  some  state  too— 56,000  square  miles,  about 
350  miles  in  one  direction  and  250  in  the  other. 

Wisconsin  is  an  agricultural  state,  and  conditions,  as 
the  Governor  very  well  stated,  are  vastly  different  in  differ- 
ent states,  and  I  really  doubt,  sometimes,  whether  there  is 
very  much  to  be  gained  by  discussing  what  has  been  done  in 
one  state,  because  it  is  of  very  little  benefit  to  other  states. 

Of  course  Wisconsin,  when  it  started  this  highway  work, 
had  to  do  something  a  little  different  from  any  other  state, 
just  as  we  have  always  had  to  do.  We  think — or  rather  we 
don't  think,  we  know — that  we  have  a  law  that  suits  our 
conditions  there,  but  I  would  not  say  it  would  suit  the  con- 
ditions in  any  other  state.  The  ground  work  of  what  we 
have  called  the  Wisconsin  idea  is  that  we  start  from  the 
bottom  and  work  up. 

Outside  of  Massachusetts,  possibly,  we  leave  the  initiation 
of  road  building  in  a  smaller  unit  of  government  than 
any  state.  We  have,  in  Wisconsin,  1,200  towns  which  are 
separate  units  of  government  for  local  purposes,  and  our 
law,  in  brief,  provides  that  when  any  town  votes  a  sum  of 
money,  the  county  has  to  duplicate  that  amount,  and  the 
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State,  if  the  state  funds  are  sufficient,  also  duplicates  the 
amount  and  the  road  is  built  where  the  town  says  it  is  to  be 
built.  Now  this  is  not  an  incoherent  system.  I  think  Illi- 
nois borrowed  a  little  something  from  us.  The  law  pro- 
vided that  the  county  must  lay  out  the  state  system  of  high- 
ways not  to  comprise  over  IS  per  cent,  of  the  mileage,  and 
those  highways  must  connect  at  the  county  lines,  so  that 
our  state  system  is  a  continuous  system  from  one  end  of 
the  state  to  the  other,  crisscrossing  in  every  direction. 

We  have  65,000  miles  of  road  in  the  state,  of  which  12,000 
miles  are  on  this  so-called  state  system.  We  have  oper- 
ated for  only  two  years;  this  is  our  second  year  of  construc- 
tion. The  first  year  we  had  a  state  aid  fund  of  $350,000. 
About  500  towns  asked  for  $450,000  in  state  aid.  The  second 
year  we  had  the  sum  of  $378,000  and  900  towns  asked  for 
$830,000  in  state  aid.  The  Legislature  met  this  last  spring 
and  made  good  the  deficit  in  the  state  aid  by  an  almost 
unanimous  vote,  appropriating  $450,000,  and  gave  us  all  that 
we  asked  for  next  year,  $1,200,000  state  aid,  but  the  state  aid 
applications  for  next  year  immediately  jumped  to  $1,550,000, 
so  the  state  aid  is  again  deficient  and  we  have  facing  us 
next  year  the  construction  of  1,700  different  pieces  of  road 
and  300  bridges  in  1,200  towns,  villages  and  cities— which 
gives  us  quite  a  problem  of  organization.  I  do  not  think  it 
could  be  handled  in  any  other  way  than  the  way  we  handle 
it,  which  is  a  way  at  which  any  of  the  eastern  highway  de- 
partments would  be  aghast 

The  State  Highway  Commission  consists  of  five  members, 
three  appointed  by  the  Governor,  one  every  six  years;  two 
of  them  ex-officio;  one  the  Dean  of  the  Engineering  College 
of  the  State  University  and  one  the  State  Geologist.  So  wo 
have  a  commission  of  five,  one  appointive  member  changing 
every  three  years,  non-paid  and  well  out  of  the  reach  of 
political  influence.  The  direct  administration  of  the  work  is 
placed  in  the  hands  of  a  state  highway  engineer  selected  by 
this  commission.  We  have  divided  our  state  into  seven 
divisions.  In  each  we  place  a  division  engineer  and  give  him 
a  Ford  car;  we  think  this  increases  his  efficiency  about  100 

per  cent. 

Then  we  have  in  each  county,  a  county  highway  commis- 
sioner, and  this  commissioner,  except  in  three  cases  in  the 
71  counties,  is  not  a  civil  engineer.  I  think  if  road  engineers 
have  made  a  »/iisUke,  it  is  in  adopting  the  idea,  that  all  of 
the  road  building  knowledge  is  centered  in  the  civil  engi- 
neers of  the  United  States.  We  are  going  outside  of  that 
idea;  we  believe  that  the  practical  man  is  the  man  we  want 
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to  get  hold  of,  and  if  we  can  get  a  county  highway  com- 
missioner who  is  a  practical  road  builder,  who  knows  how 
to  manage  men  and  teams,  we  will  take  him  every  time  in 
preference  to  some  man  fresh  from  college.  We  can  get  the 
civil  engineering,  we  can  get  the  surveying — it  is  the  cheap- 
est thing  we  have  to  get — but  the  ability  to  handle  men  and 
teams,  the  ability  to  get  work  done  and  done  cheaply,  is  the 
hardest  thing  we  have  to  get,  and  we  get  it  by  picking  up 
hard-headed  lumbermen,  old  railroad  builders,  men  that  pos- 
sibly have  never  seen  even  the  outside  of  an  engineering  col- 
lege, but  who  know  how  to  direct  men  and  do  work.  The 
reason  that  is  so  essential  with  us  is  that  90  per  cent,  of 
our  work  is  day  labor  work,  not  contract  work.  The  jobs 
are  so  small,  $3,000  or  even  $1,000  in  some  cases — though 
we  have  some  jobs  of  $40,000  and  $50,000 — ^the  majority  of 
the  work  is  so  small  that  no  competent  contractor  would 
bid  on  it,  and  we  have  had  to  devise  a  system  whereby  we 
do  our  own  work  under  the  day  labor  system. 

Last  year  we  had  working  in  the  state  125  complete  mac- 
adam outfits  and  about  150  grading  crews  under  our  own 
direction,  and  it  is  rather  interesting  to  note  the  cost  data 
we  have  secured  for  a  comparison  between  the  day  labor 
work  and  the  contract  work  in  the  same  county.  We  do  a 
good  deal  of  grading  work  up  in  the  northern  part  of  Wis- 
consin, where  we  sometimes  pass  one  house  in  five  miles.  They 
are  not  quite  ready  for  15-ft  concrete  roads  yet,  so  we 
build  what  they  arc  ready  for — a  good  dirt  road.  But  we 
build  it  so  that  when  the  time  comes  to  surface  the  road, 
the  road  will  be  ready  for  surfacing.  We  have  not,  as  Illi- 
nois has  tried  to  do,  started  out  by  wiping  out  the  old  sys- 
tem of  highway  administration,  though  we  would  sometimes 
like  to  do  it.  As  I  say,  we  have  1,200  towns,  and  in  each  town 
there  are  three  members  of  the  town  board;  that  makes  3,600 
road  officials  right  there.  Each  town  is  divided  into  from  10 
to  50  road  districts,  and  in  some  of  the  communities,  they 
have  as  many  as  50,  averaging  about  20  pathmasters  to  the 
town — about  24,000  pathmasters.  And  the  results  of  this  sys- 
tem of  expending  about  $3,500,000  outside  of  our  work  are  so 
glaringly  bad  that  we  hope  to  have  the  people  of  the  state 
come  to  us  and  ask  us  to  take  it,  instead  of  taking  it  away 
from  them  before  they  are  ready  for  it. 

The  pathmaster  system  works  out  just  as  it  did  in  the 
East.  It  is  illustrated  by  the  story  told  of  one  of  our  road 
districts.  We  have  a  system  whereby  the  farmers  work  out 
the  tax,  and  if  they  don't  work  it  out,  it  is  returned  and 
payable  the  next  spring  as  a  cash  tax.    We  had  one  district 
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where  the  tax  was  $250.  When  it  came  time  to  report  to 
the  town  board,  the  pathmaster  reported,  "Road  tax  in  my 
district,  $250;  none  worked  out;  none  paid  in  cash;  every- 
body satisfied."     (Laughter.) 

That  is  just  about  the  way  the  old  labor  tax  system  has 
worked  out  at  its  worst.  We  believe  that  with  these  sam- 
ples— these  900  samples  of  road  that  we  built  last  year, 
the  1,200  samples  we  built  this  year  and  the  1,700  samples 
of  fairly  efficient  (some  of  it  mighty  efficient)  work  we  will 
build  in  1914  in  Wisconsin — the  people  of  the  state  are 
going  to  come  to  us  and  say,  'Take  it  all."  And  I  think 
on  the  whole  it  is  a  little  better  to  have  legislation  a  little 
behind  the  sentiment  in  your  state  than  a  little  ahead  of  it 

We  propose  to  ask  one  other  improvement  in  the 
law  from  the  next  Legislature,  and  that  is,  we  want  to  pick 
out,  just  as  the  eastern  states  have  picked  out,  a  system  of 
roads,  the  real,  main  traveled  roads  of  the  state,  comprising 
possibly  3  per  cent.  We  are  not  going  to  go  in  and  improve 
them  and  give  them  to  those  localities,  but  we  will  provide 
that  when  a  locality  puts  up  its  one-third,  the  county  one- 
third  and  the  state  one-third,  in  addition  to  that  state  third, 
the  state  will  give  a  50  per  cent  bonus,  and  I  believe  that 
we  will  get  our  state  system  of  roads  just  as  quickly  as 
some  of  the  eastern  states,  and  have  a  much  better  distribu- 
tion of  the  cost. 

I  think  our  law  provides  more  ways  in  which  we  can  get 
road  improvement  than  any  other  law.  We  have,  first,  the 
vote  by  the  town  of  one-third,  the  county  one-third,  and  the 
state  one-third.  If  the  county  is  a  rich  county — and  we  have 
some  rich  counties  in  Wisconsin — the  county  can  pay  two» 
thirds  and  the  state  one-third.  If  they  don't  want  to  do 
that,  and  anybody,  in  any  county,  desires  the  improve- 
ment of  a  piece  of  road  in  that  county,  by  putting  up 
one-half  of  the  town's  share  of  the  cost,  or  one-sixth  of  the 
whole  cost  of  the  road,  they  can  secure  the  desired  improve- 
ment, no  matter  if  1(X)  per  cent  of  the  people  in  the  town  in 
which  that  improvement  lies  don't  want  it,  and  under  that 
so-called  force  clause  of  our  law,  whereby  the  subscribers  put 
up  a  sixth,  the  town  a  sixth,  the  county  a  third  and  the 
state  a  third,  we  raised  in  Wisconsin  this  year  over  1150,000 
in  private  subscription,  meaning  improvements  aggregating 
over  $900,000.  And  all  of  that  improvement  originated 
either  with  the  people  of  the  towns  and  the  cities  or  the 
farmers  in  the  country. 

It  is  surprising,  gentlemen — ^at  least  it  has  been  a  wonderful 
surprise  to  me;  I  was  raised  in  the  East,  and  got  my  first 
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highway  experience  in  Maryland — I  repeat,  it  has  been  a  won- 
derful surprise  to  me  that  when  you  start  from  the  bottom 
and  show  the  farmers  that  they  are  getting  value  for  their 
money,  how  much  they  will  do,  and  I  think  the  eastern 
states  have  neglected  one  of  their  strongest  sources  of  rev- 
enue in  passing^  over  the  farmers'  heads  and  starting  from 
the  top  down. 

There  can  be  no  doubt  that  when  a  piece  of  road  is 
built  through  a  town  or  a  district,  the  people  of  that  town 
or  district  are  more  interested  than  others  in  their  road 
and  should  pay  a  larger  share  of  its  cost  than  someone 
who  live.s  fifty  miles  away.  And  there  is  no  reason  why  the 
man  in  front  of  whose  farm  this  road  passes,  should  not  pay 
an  additional  amount  over  the  man  whose  farm  it  does  not 
pass.  We  are  going  to  provide,  if  we  can  fix.  any  possible 
way,  for  the  creation  of  road  improvement  districts,  so  that 
those  who  are  directly  benefited  by  the  construction  of  any 
road  can  pay  for  the  benefit  which  they  receive. 

I  want  to  say  a  word  about  bond  issues — Col.  Stevens 
touched  on  that  point.  I  thank  Heaven  that  the  constitu- 
tion of  the  state  of  Wisconsin  says  we  cannot  bond.  It  is 
one  of  the  best  things  that  ever  happened  to  the  state;  we 
are  getting  more  growth  without  bonding  than  we  can  pos- 
sibly attend  to  now.  We  have  town  and  county  bond  fea- 
tures in  our  law,  but  the  bonds  can  only  run  for  ten  years, 
and  that  is  just  about  all  that  any  highway  bond  ought  to  run 
until  we  know  more  about  building  roads  than  we  know  now. 
They  run  ten  years,  and  they  must  be  retired,  one-tenth  this 
year,  one-tenth  next  year,  and  so  on  until,  at  the  end  of  the 
ten  years,  they  are  all  retired.  But  even  at  that,  with  454  per 
cent,  ten-year  bonds  for  $1,000,000,  it  costs  the  community 
that  issues  those  bonds,  $1,247,500  for  $1,000,000  worth  of 
road.  We  believe  it  is  better  to  pay  as  you  go.  We  have 
a  few  counties  that  have  bonded  and  there  are  a  few  towns 
that  have  bonded,  but,  in  general,  rather  than  a  bond  issue 
producing  economy,  I  believe  that  exactly  the  reverse  has 
been  true.  There  has  been  so  much  money  thrown  at  the 
heads  of  the  state  highway  departments  and  so  much  money 
thrown  at  the  heads  of  the  county  highway  officials  that 
they  could  not  see  the  end  of  it  and  spent  it  recklessly.  On 
the  other  hand,  when  you  know  that  you  have  to  go  to  the 
people  next  spring  and  pull  the  taxes  for  these  improve- 
ments directly  out  of  their  pockets,  you  will  be  mighty  care- 
ful how  you  spend  that  money,  because  they  are  coming 
right  back  at  you.  I  think  one  of  the  proudest  things  -we 
have  to  boast  of  in  Wisconsin  is  that  next  spring  there  wiU 
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be  imposed  a  direct  state  highway  tax  of  $1,650,000;  I  be- 
lieve the  largest  direct  highway  tax  ever  imposed  in  the 
United  States,  and  the  people  of  Wisconsin  are  going  to 
stand  for  it,  and  if  we  cannot  justify  this  expenditure  so  that 
the  people  of  our  state  will  stand  for  it,  we  want  them  to 
repeal  the  state  highway  law  because  it  is  a  failure.  A  state 
highway  commission  that  continues  to  exist  only  because 
the  taxation  is  indirect  and  the  people  don't  know  they  are 
being  taxed,  has  very  little  reason  for  its  continued  ex- 
istence.   I  thank  you  for  your  attention.     (Applause.) 

PRESIDENT  HILL:  Gentlemen,  the  next  speaker  on  the 
list  is  Mr.  Sidney  Suggs,  State  Highway  Commissioner  of 
Oklahoma.  Is  Mr.  Suggs  in  the  room?  (No  response.)  He 
doesn't  seem  to  be  present.  Is  there  any  one  desiring  to 
speak  further  on  this  subject?  If  so,  the  chair  will  allow  a 
few  speeches  of  five  minutes  each.  If  not,  the  next  subject 
will  be  taken  up.  The  next  subject  is  number  2,  "Division  of 
Expense,  Responsibility  and  Authority  Between  Nation, 
State,  County  and  Town."  The  first  speaker  will  be  Mr.  S. 
Percy  Hooker,  State  Superintendent  of  Highways  of  New 
Hampshire.     (Applause.) 


DIVISION  OF  EXPENSE,  RESPONSIBILITY  AND  AUTHOR- 

ITY  BETWEEN  NATION,  STATE,  COUNTY  AND  TOWN 

By  S.  PERCY  HOOKER 

State  Superintendent  of  HIghwmye  of  New  Hampehlre 

I  think  the  question  of  policy  as  to  whether  the  nation 
shall  share  in  the  expense  of  the  building  of  highways  is  al- 
ready settled  and  needs  no  discussion.  We  may  expect  within 
the  next  four  years  at  any  rate  national  aid.  I  take  up  the 
questions  as  given  me,  therefore,  without  arguing  as  to 
whether  rightfully  the  federal  government  should  participate 
in  such  building.  Three  broad  plans  present  themselves  as 
to  federal  aid. 

1.  Shall  the  federal  government  adopt  certain  highways 
regardless  of  state  lines  and  proceed  to  improve  and  main- 
tain such  highways  irrespective  of  the  states  in  which  they 
lie? 

2.  Shall  the  federal  government  apportion  certain  sums 
of  money  for  the  care  and  maintenance  of  post  roads  and 
contribute  to  the  town  in  which  individual  roads  lie,  cither  a 
proportion  of  the  cost  of  maintenance  or  a  fixed  sum  per 
mile? 

3.  Shall  the  federal  government  apportion  a  sum  of  money 
to  be  divided  among  the  different  sub-divisions  of  the  states 
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for  construction  of  improved  highways  regardless  of  their 
future  maintenance? 

To  each  of  these  questions  I  unqualifiedly  answer,  "No," 
and  while  it  is  always  easier  to  be  destructive  than  construc- 
tive, I  shall  first  give  my  reasonings  for  negativing  all  these 
propositions  and  then  endeavor  to  sketch  a  plan  by  which  I 
think  an  expenditure  of  money  by  the  federal  government  can 
be  safeguarded  and  the  best  results  obtained. 

So  far  as  I  can  see  the  arguments  advanced  for  any  one  of 
the  three  plans  suggested  have  been  based  upon  the  personal, 
selfish  ideas  of  the  proponent  as  to  what  methods  will  be  best 
for  him. 

The  motor  tourist  realizes  that  through  roads  would  be  of 
an  advantage  to  him  and  in  almost  every  instance  is  an  active 
adherent  of  the  first  plan — to  have  the  government  build 
and  maintain  through  roads. 

A  farmer  feels  that  any  direct  contribution  from  the  na- 
tional government  would  relieve  him  of  so  much  direct  tax 
in  his  own  town  and  he  is  for  plan  three. 

A  congressman  looking  at  the  pork  barrel,  which  this  ap- 
propriation would  become  were  plan  two  adopted,  feels  that 
by  log  rolling  he  could  procure  a  larger  share  of  the  money 
within  his  district  than  in  any  other  way,  and  most  of  them 
say  gleefully,  "the  pork  for  us." 

It  seems  to  me  that  the  real  solution  of  the  question  can- 
not be  arrived  at  by  any  such  methods.  We  have  had  state  aid 
of  various  types  in  many  of  the  states  over  a  series  of  years 
and  I  think  the  plan  for  national  aid  should  be  evolved  from 
the  experience  which  has  been  gained  from  the  operation  of 
state  aid. 

First,  I  will  take  up  the  objections  to  plan  one.  If  the 
federal  government  builds  and  maintains  certain  through 
highways  within  a  state  there  must  be  created  a  department 
of  the  federal  government  which  in  its  magnitude  would 
dwarf  many  of  the  other  departments  of  government.  I 
think  also  it  would  tend  to  the  standardization  of  roads, 
which  I  believe  would  be  a  menace  rather  than  an  advantage. 

There  is  such  a  diversity  of  soils  and  of  traffic  that  I  think 
standardization  of  highways  would  be  the  most  unfortunate 
proposition  that  could  be  attempted. 

It  would  be  the  height  of  foolishness  to  build  in  sections 
of  Arizona  and  Kansas  a  standard  highway  which  would  be 
applicable  to  Westchester  County,  N.  Y.,  and  SuflFolk,  Mass., 
or  Chester,  Pa.,  and  anything  that  would  tend  to  this  result 
would  be  a  fatal  blow  at  the  principle  of  federal  aid. 

This    is    easily    answered    by    saying    that    the    federal 
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department  would  not  commit  this  blunder,  but  I  believe  that 
under  state  aid  more  millions  have  been  wasted  in  building 
too  expensive  roads  than  has  been  wasted  by  faulty  con- 
struction or  any  other  error. 

I  have  read  many  of  the  different  estimates  of  expenditure 
for  the  building  of  the  transcontinental  and  through  high- 
ways which  some  organizations  are  asking  that  the  federal 
government  accept  as  national  highways.  I  do  not  recall 
that  I  have  seen  an  estimate  which  exceeded  1250,000,000, 
but  it  is  clear  to  my  mind  that  this  is  nothing  but  an  entering 
wedge  and  that  the  cost,  if  this  plan  is  followed,  will  run  into 
the  billions.  Such  highways,  further,  cannot  be  equitably 
apportioned  on  any  base  or  ratio  among  the  states. 

Suppose  the  transcontinental  route  selected  should  run 
across  Minnesota,  Dakota,  Montana,  Idaho  and  Oregon,  does 
any  one  for  an  instant  believe  that  the  route  through 
Missouri,  Kansas,  Colorado,  Utah,  Nevada  and  Cali- 
fornia could  be  cut  out  and  omitted  from  the  plan  of 
through  highways?  Will  not  the  southern  route,  Arkansas, 
Oklahoma,  Texas  and  New  Mexico,  be  equally  as  insistent 
and  will  it  not  be  equally  as  important?  If  you  build  a  con- 
crete highway  on  the  middle  route  will  you  not  have  a  dupli- 
cate on  the  other  two?  I  can  see  no  other  solution  than  the 
expenditure  of  sums  which  are  to  me  too  vast  to  contemplate. 

As  to  maintenance,  if  the  entire  United  States  Army  were 
put  out  to  maintain  and  patrol  the  roads  on  your  final  system 
there  wouldn't  be  enough  men  left  to  guard  the  coast  de- 
fenses. The  head  of  such  a  department  would  know  per- 
sonally nothing  of  the  work  done  by  his  subordinates. 

Were  he  changed  in  office  once  in  every  four  years  he 
never  could  have  seen  a  vast  majority  of  the  roads  built 
under  his  direction.  As  well  expect  the  general  in  the  army 
to  personally  know  each  private,  as  your  superintendent 
of  highways  to  know  anything  about  each  of  his  sub- 
ordinates. 

I  have  nothing  more  to  say  in  favor  of  plans  two  and  three 
than  of  plan  one.  I  believe  that  the  money  sent  in  to  the 
town  treasurer  in  a  town  on  a  rural  delivery  route  would  be 
used  m  the  same  mannner  that  the  town  money  now  is  upon 
that  ro»d. 

I  do  not  believe  that  on  the  whole  you  would  have  present 
conditions  very  much  improved  and  while  the  cost  to  the 
government  would  be  whatever  Congress  cared  to  make  it, 
the  improvement  of  the  roads  would  be  practically  negligible. 
I  appreciate  that,  so  far,  I  am  only  knocking  and  have  not  in 
any  way  touched  the  point  as  to  what  should  be  done.    I 
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therefore  plan  a  little  schedule  which  I  think  would  be  a 
reasonable  and  comparative  method  as  to  federal  aid. 

First.  Organize  a  department  of  highways  under  the 
federal  government. 

Second.  Insist  upon  the  organization  of  a  state  depart- 
ment of  highways  in  each  state  as  a  condition  precedent  to 
receiving  any  state  aid. 

Third.  Cause  road  maps  to  be  furnished  by  each  state  de- 
partment of  all  the  roads  within  the  state,  showing  compara- 
tive assessed  valuation  per  mile  of  the  state  as  a  whole  as  a 
basis  for  federal  aid.  This  map  should  show  the  highways 
which  in  the  estimation  of  the  state  department,  might  be 
classified  or  numbered  as  to  their  value  as  through  routes, 
considering  traffic  and  location. 

Fourth.  Compute  the  proportionate  pir  cent,  which  the 
federal  government  fhould  contribute  by  using  the  three 
factors,  population,  mileage  and  assessed  valuation,  giving 
the  states  different  ratios  based  upon  this  statement 

Fifth.  Have  the  state  department  certify  to  the  federal 
department  the  amount  which  it  would  have  available  for 
construction  and  maintenance  in  any  given  year  and  base  the 
federal  aid  upon  the  amount  raised  apportioned  from  the 
ratio  previously  found. 

Sixth.  Have  the  state  department  file  with  the  federal 
department  an  application  for  federal  aid  upon  given  pieces 
of  highway  indicating  them  upon  the  maps,  so  that  the 
federal  department  would  know  exactly  where  such  federal 
aid  was  to  be  placed;  such  location  to  be  on  either  a  con- 
tinuous highway  to  be  built  under  federal  aid  or  connecting 
highways  already  built  under  state  aid  forming  such  con- 
tinuous highway. 

Seventh.  Have  the  state  department  file  its  plan  indicating 
the  class  or  type  of  road  which  it  desired  to  build. 

Eighth.  Have  the  federal  department  pass  upon  the  gen- 
eral plans  of  the  state  department  upon  the  various  types  of 
road. 

Ninth.  Require  the  consent  of  the  federal  department  to 
the  type  indicated  as  being  used. 

Tenth.  Have  the  entire  work  of  construction  and  inspec- 
tion in  charge  of  the  state  highway  department 

Eleventh.  When  the  work  was  finished  have  it  inspected 
by  the  federal  department  and  accepted  or  refused  as  it  com- 
plied with  the  specifications  for  the  class  selected. 

Twelfth.  Have  the  state  highway  departments  certify  as 
to  the  actual  cost  of  such  improvement  with  such  detail  as 
the  federal  government  might  insist  upon  and  then  have  the 
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latter  remit  such  proportion  of  the  cost  as  had  been  appor- 
tioned before  the  work  was  begun.' 

Thirteenth.  Have  the  money  given  by  the  federal  govern- 
ment for  maintenance  only,  expended  upon  such  highways  as 
had  been  built  under  federal  aid,  and  in  the  same  proportion 
as  the  ratio  of  cost. 

Fourteenth.  Give  to  the  federal  department  the  right  to 
withhold  all  aid  both  for  construction  and  maintenance  if 
the  highways  built  with  its  aid  were  not  properly  maintained. 
I  realize  that  this  is  simply  the  plan  of  state  aid  as  adopted 
by  many  of  the  states  except  that  the  supervision  is  taken 
from  the  federal  government  and  placed  with  the  state  high- 
way department. 

The  reasons  for  this  are  that  the  state  department  would 
be  far  more  likely  to  be  conversant  with  the  needs,  wishes 
and  desires  of  the  travelers  than  the  federal  department,  and 
with  the  clause  that  such  federal  aid  should  be  only  ex- 
pended on  continuous  highways,  it  seems  to  me  that  a  sys- 
tem would  be  completed  far  more  rapidly  than  if  the 
federal  government  were  to  assume  the  entire  charge  of  such 
highway. 

It  seems  to  me  that  by  such  plan  the  state  departments 
would  be  able  to  select  the  class  of  construction  which  was 
best  adapted  to  their  state,  and  that  if  Colorado  or  New 
Mexico  was  satisfied  with  a  graded  highway,  while  New 
YorkI  and  Massachusetts  required  a  pavement,  the  best 
interest  of  all  would  be  conserved  by  permitting  the  building 
of  the  class  of  road  which  the  state  officials  thought  was 
sufficient. 

The  federal  government  having  made  a  general  specifi- 
cation as  to  how  a  pavement  should  be  laid,  calling  this  type, 
for  instance,  class  "A,"  with  other  specifications  for,  possibly, 
bituminous  construction,  called  class  "B,"  or  plain  macadam 
as  class  "C,"  for  gravel  as  class  "D,"  and  for  grading  as  class 
"E,"  should  be  satisfied  to  award  federal  aid,  provided  these 
specifications  were  in  general  carried  out  and  there  be  no 
reason  for  withholding  federal  aid  because  of  a  diflFerence 
of  opinion  as  to  how  much  per  mile  should  be  expended. 

You  could  rely  upon  the  protests  of  the  people  residing 
in  the  state  if  satisfactory  results  were  not  obtained  by  the 
state  department,  and  I  do  not  see  that  the  interest  of  the 
federal  government  would  be  injured. 

I  realize  that  I  am  using  the  unit  of  dollars,  rather  than 
of  miles,  and  I  intended  to  do  so. 

For  an  illustration,  suppose  that  the  federal  aid  for  the 
state  of  Nebraska  be  apportioned  as  60  cents  upon  each  dol- 
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lar  expended  by  the  state  upon  these  continuous  highways 
and  that  state  should  raise  for  such  highways  the  sum  of 
one  million  dollars,  receiving  the  six  hundred  thousand  dol- 
lars from  the  federal  government  and  the  state  department 
should  prefer  to  build  eight  hundred  miles  of  graded  high- 
way, including  proper  drainage  and  complying  with  the 
specifications  of  the  federal  government.  I  believe  that  the 
contribution  from  the  latter  would  accomplish  most  satis- 
factory results  to  the  state,  while  should  the  federal  govern- 
ment insist  upon  expending  the  amount  of  one  million  six 
hundred  thousand  dollars  upon  eighty  miles  of  pavement,  it 
would  bring  the  whole  scheme  into  disrepute  immediately. 

If  Massachusetts  was  entitled  to  twenty-five  cents  upon  the 
dollar  and  raised  the  same  amount  it  would  be  equally  fool- 
ish for  the  federal  government  to  insist  upon  the  expenditure 
of  this  million  and  one-quarter  upon  any  of  the  intermediate 
plans  of  roads,  say  class  **D,"  when  the  Massachusetts  de- 
partment desired  class  "A." 

This  plan  would  allow  the  state  department  to  determine 
whether  the  improvement  was  to  consist  of  an  extensive 
mileage  at  low  cost  or  a  low  mileage  at  an  expensive  cost 

The  states  which  have  done  little  road  work  and  which 
have  a  large  mileage  would  naturally  wish  to  improve  as 
long  a  stretch  of  road  as  possible,  while  the  states  where 
more  money  had  been  spent  upon  construction  would 
naturally  turn  to  the  expensive. 

There  is  one  portion  of  the  problem  where  I  imagine  that  1 
am  at  variance  with  most  people  who  have  thought  out  the 
subject.  That  is  the  divisions  as  between  construction  and 
maintenance.  My  first  thought  was  that  these  should  be  di- 
vided, but  that  the  sum  which  the  federal  government  made 
available  for  each  state  should  be  used  where  needed  either 
in  maintenance  or  construction.  I  have  finally  decided,  how-  • 
ever,  that  such  a  course  would  result  in  many  instances  in 
not  extending  the  construction  of  new  highways  and  that 
the  money  in  many  instances  would  be  expended  almost  en- 
tirely upon  the  maintenance  of  highways  already  built. 

In  my  plan,  therefore,  I  limit  the  maintenance  given  by 
federal  aid  to  stretches  of  highway  which  have  been  con- 
structed under  federal  aidd  I  assume  that  the  main  pur- 
pose of  such  aid  is  to  procure  more  stretches  of  improved 
road  and  that  very  few  people  would  be  satisfied  with  the  ex- 
penditure of  the  entire  federal  fund  upon  the  keeping  up  of 
roads  under  some  other  system. 

I  realize  that  in  some  states  where  the  through  highways 
have  been   practically  completed   a   different   course   might 
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be  employed,  and  that  the  keeping  of  all  these  highways  is 
more  essential  than  the  building  of  new  ones.  While  I  have 
no  definite  plan  as  to  how  this  might  be  accomplished,  it 
occurs  to  me  that  a  state  department  (its  main  highways 
in  which  the  government  was  particularly  interested  hav- 
ing been  completed)  might  procure  from  the  national  de- 
partment an  acceptance  of  the  highways  already  built,  as  such 
through  highways,  thereby  making  available  the  federal  aid 
for  their  maintenance  as  federal  aid  highways. 

My  attention  was  called  to  a  statement  by  a  prominent 
official  of  one  of  the  automobile  associations,  in  which  he 
declared  that  the  roads  constructed  under  the  federal  aid 
would  be  of  such  a  nature  as  to  require  the  entire  rebuild- 
ing of  federal  highways.  That  such  highways  should  be  not 
less  than  forty  feet  in  width  and  possibly  made  into  boule- 
vards, where  the  traffic  was  required  to  take  one  side  of  the 
road  in  one  direction  and  the  other  in  the  reverse.  I  think 
that  this  course  would  be  fatal  to  the  cause.  Imagine  such 
a  highway  in  New  Mexico  and  the  cost  of  maintenance  as 
distinct  from  the  cost  of  actual  wear. 

I  presume  this  is  a  modified  plan  in  use  in  France  where 
the  roads  are  classified  and  then  maintained  either  by  the 
national  government  or  by  the  different  divisions  of  the 
republic. 

The  United  States  having  an  area  of  fifteen  times  that  of 
France  and  the  distribution  of  population  being  very  different, 
as  is  shown  by  the  population  per  mile  in  Rhode  Island, 
256  per  square  mile,  while  in  Kansas  there  are  only  17  per 
square  mile,  I  do  not  think  it  will  be  wise  or  possible  to 
attempt  to  carry  out  a  plan  of  making  the  national  highways 
a  distinct  factor  or  feature. 

As  a  matter  of  fact,  on  the  French  plan  the  national  high- 
'  ways  would  nine-tenths  of  them  be  built  in  the  section  north 
of  the  Ohio  and  east  of  the  Mississippi  River,  as,  of  course, 
the  principal  traveled  roads  are  in  these  sections. 

I  find  that  I  have  said  nothing  of  the  relations  of  the  minor 
sub-divisions  of  a  state  to  the  general  question.  I  think  this 
portion  of  the  question  has  been  settled  by  the  various  state 
aid  laws. 

In  general,  of  course,  the  most  important  roads  will  be 
taken  care  of  under  federal  and  state  aid  increased  by  vary- 
ing amounts  of  the  town's  contributions.  The  minor  roads 
will  be  left  in  charge  of  the  town  authorities.  Sooner  or 
later  this  class  of  road  will  doubtless  receive  state  aid  and 
the  building  and  maintenance  will  be  under,  at  least,  the 
supervision   of  the   state   authorities,   but   if  I   read   the  in- 
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tent  of  the  subject  assigned  me  correctly,  it  is  principally 
directed  to  the  question  as  to  how  federal  aid  should  be 
distributed. 

In  considering  this  question  the  most  important  point  is 
to  arrive  at  an  understanding  in  which  the  state  and  federal 
departments  do  not  and  cannot  clash. 

The  greatest  argument  that  I  can  think  of  for  the  pro- 
ponent of  the  plan  of  the  federal  government  selecting  cer- 
tain continuous  highways  and  building  them,  leaving  the 
state  departments  only  the  control  to  manage  the  minor  high- 
ways, is  that  there  would  then  be  absolutely  no  conflict. 

In  all  state  aid  laws  we  have  assumed  that  the  state  depart- 
ment is  far  better  advised  than  the  town  department  and 
have  griven  direct  supervision  to  the  state  department.  I  do 
not  think  this  should  apply  in  taking  the  next  step  because  of 
the  fact  that  the  state  department  does  not  and  must  not  have 
the  same  basis  of  knowledge  and  engineering  that  the 
federal  government  would  have. 

In  a  town  the  shifting  officials  change  from  year^  to  year, 
and  at  any  time  there  may  be  placed  in  power  people  who 
have  actually  no  knowledge  of  building  highways.  Their 
work  upon  them  might  be  a  detriment  rather  than  an  im- 
provement This  could  not  apply  to  state  departments,  which 
most  of  necessity  be  in  the  control  of  men  who  have  studied 
road  situations  and  are  competent  to  judge. 

I  assume  that  as  a  class  the  men  at  the  head  of  the  state 
department  would  be  fully  as  well  informed  and  of  a  higher 
rank  than  the  subordinate  of  the  federal  government  who 
would  be  in  charge  of  that  sub-division. 

If  you  do  not  concede  this,  then  the  latter  must  receive  a 
larger  salary  and  you  have  added  to  your  overhead  charges 
by  putting  two  large  salaried  men  in  charge  of  the  same 
work.  I  do  not  feel  that  I  have  made  this  statement  as  clear 
as  I  should,  though  it  seems,  to  me,  most  important. 

Perhaps  the  most  difficult  matter  of  adjustment  according 
to  this  plan  would  be  the  proportionate  amounts  which  the 
different  states  should  receive.  There  can  be  no  question 
that  the  state  with  a  larger  proportion  of  roads  to  its  means 
should  receive  a  larger  amount  of  federal  aid  than  the 
richer  state  and  the  first  idea  is  that  naturally  the  as- 
sessed valuation  per  mile  should  be  the  unit  in  determining  a 
proportionate  aid,  but  it  seems  to  me  that  there  is  another 
element,  that  of  population,  which  should  be  included  because 
of  the  fact  that  the  population  makes  the  use  of  the  road,  and 
there  should  be  some  attention  given  to  the  proper  distribu- 
tion of  the  money  on  the  basis  of  such  population. 

8f 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS'    ASSOCIATION 

One  of  the  abuses  which  has  crept  into  the  state  aid  laws 
of  the  different  states  is  the  fa<:t  that  villages  are  constantly 
asking  for  state  aid  upon  their  village  streets.  It  seems  to  me 
that  it  should  be  clearly  outlined  that  federal  aid  should  be 
only  upon  country  roads,  and  I  should  be  very  glad  if  the 
different  state  aid  laws  were  amended  so  that  state  aid, 
even,  must  be  upon  the  same  basis. 

In  many  of  the  states  the  laws  have  been  amended  so  that 
a  considerable  portion  of  the  state  aid  is  now  spent  within 
villages,  and  this  I  consider  to  be  at  any  rate  unwise.  I 
realize  that  on  a  through  highway  frequently  the  outlets  to 
such  highways  in  the  cities  even,  are  in  far  worse  condition 
than  the  country  roads,  but  it  does  not  seem  to  me  that  even 
state  aid  money  should  be  spent  upon  improving  the  streets 
within  a  municipality  and  especially  as  such  streets,  if  really 
receiving  state  aid,  require,  naturally,  a  higher  type  of  road 
than  outside  the  municipality  limits,  which,  as  a  corollary, 
means  more  money  per  mile  expended  within  such  munici- 
palities. . 

PRESIDENT  HILL:  Mr.  Nelson  P.  Lewis,  Chief  Engineer 
of  the  Board  of  Estimate  and  Apportionment  of  New  York 
City,  will  open  the  discussion.     (Applause.) 

NELSON  P.  LEWIS  (Chief  Engineer,  Board  of  Estimate 
and  Apportionment,  New  York,  N.  Y.):  Ladies  and  (gentle- 
men: I  am  very  glad  indeed  that  Mr.  Hooker  has  had  the 
courage  to  accept  an  invitation  to  prepare  a  paper  upon  this 
subject.  There  may  be  a  suspicion  that,  at  meetings  of 
this  association,  there  has  been .  a  disposition  for  some 
time  to  dodge  this  subject  and  I  think  that  it  should  not  be 
dodged  any  longer.  He  seems  to  fear,  however,  that  his  at- 
titude is  too  conservative  to  suit  most  of  you.  Well  if  that 
be  true,  I  don't  know  what  you  would  do  with  me.  (Laugh- 
ter.) 

He  is  perfectly  right  in  saying,  however,  that  "federal  aid" 
in  one  form  or  another  is  coming;  there  is  no  question  about 
that.  When  it  does  come  we  hope  it  will  come  in  a  sane 
fashion.  Mr.  Hooker  has  presented  to  you  three  distinct 
plans  or  questions  as  to  how  federal  aid  shall  be  given,  and  he 
has  answered  them  all  with  an  emphatic  negative.  In  this,  I 
entirely  concur;  that  is,  in  any  of  the  plans  that  involve 
the  doling  out  of  cash  from  the  federal  government  to  the 
states  or  sub-divisions  of  states  to  be  used  by  them  as  they 
see  fit,  oi  the  invasion  of  the  local  field  by  the  federal  gov- 
ernment to  build,  with  its  forces  and  under  its  own  super- 
vision, a  great  system  of  national  highways  without  regard 
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to  State  boundaries  or  local  jurisdictions.  As  to  the  results 
of  this  largess  from  our  Uncle  Samuel,  I  want  to  take  a 
moment  of  your  time  to  remmd  you  of  some  things  that 
have  occurred  in  the  past  century  of  our  history — this  is  not 
going  to  cover  a  century;  it  is  not  going  to  be  long. 

It  was  in  May,  1822,  that  President  Monroe  vetoed  a  bill 
passed  by  Congress  providing  a  very  small  amount  for  the 
erection  of  toll  gates  on  the  Cumberland  Road  and  carrying 
an  appropriation  of  about  $8,000.  That  veto  was  given, 
however,  strictly  on  constitutional  grounds.  Two  years 
later,  in  January,  Mr.  Van  Buren,  then  in  the  Senate,  pro- 
posed an  amendment  to  the  federal  constitution  which 
would  permit  Congress  to  appropriate  moneys  to  be  used 
for  internal  improvements,  and  the  veto  of  President  Mon- 
roe and  this  proposed  amendment  of  Mr.  Van  Buren  brought 
to  the  front  this  question  of  internal  improvements  to  be 
paid  for  by  the  United  States  government  in  rather  an  acute 
form,  and  the  debate  raged  for  some  years.  This  attitude 
cf  Mr.  Van  Buren  and  others  was  doubtless  due  to  an  ex- 
treme jealousy  of  the  states'  rights  which  they  did  not 
want  infringed  by  the  entry  of  the  federal  government  or 
giving  it  jurisdiction  over  any  internal  improvements  what- 
ever. 

A  little  later,  in  February,  1825,  Congress  passed  a  bill 
carrying  an  appropriation  of  $150,000  to  extend,  this  same 
Cumberland  Road  and  also  another  appropriation  to 
construct  the  Delaware  and  Chesapeake  Canal  and  the  Dis- 
mal Swamp  Canal.  This  precipitated  another  controversy 
which  ragfed  through  the  session  and  was  again  renewed 
three  years  later,  in  1828.  A  little  later,  the  second  President 
Adams,  in  his  inaugural  address,  came  out  as  an  avowed  ad- 
vocate of  internal  improvements  at  federal  expense,  and  you 
will  find  this  sentence  in  his  inaugural:  "The  magnificence 
and  splendor  of  the  public  works,  roads  and  aqueducts  of 
Rome  were  among  the  imperishable  monuments  of  the  an- 
cient republic."  We  don't  often  see  a  passage  of  that 
kind  in  a  presidential  message  in  these  days.  We  do  hear 
those  rounded  periods  and  that  kind  of  eloquence  in  public 
meetings  and  from  the  platform  and  they  are  usually  greet- 
ed with  vociferous  applause,  which  was  somewhat  like  that 
the  Roman  populace  gave  utterance  to  in  its  cries  for 
"Bread  and  the  Circus." 

In  1830,  President  Jackson  vetoed  a  bill  providing  for  the 
improvement  of  the  Maysville  Road,  lying  wholly  within  the 
state  of  Ohio,  and  not  connected  with  any  other  exist- 
ing   highway.      Again    all    through    the    year    1830,    both 
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presidential  messages  and  Congressional  debates  were  full  of 
the  question  of  internal  improvements.  It  was  argued, 
among  other  things  that  if  the  Erie  Canal,  opened  in  1825, 
and  paid  for  by  the  state  of  New  York,  not  by  the  federal 
government,  had  been  so  beneficent  in  its  results,  that  the 
same  thing  should  be  done  in  other  states. 

The  idea  of  apportioning  money,  by  the  federal  gov- 
ernment among  the  states  reached  its  climax  in  1836.  Con- 
gress in  that  year  passed  a  bill  providing  that  all  the  money 
in  the  United  States  Treasury  above  the  sum  of  $5,000,000, 
on  January  1st  following,  should  be  deposited  with 
the  various  states  in  accordance  with  their  population.  Ac- 
cording to  this  law,  this  was  to  be  but  a  loan,  but  Henry 
Clay  declared  that  not  a  single  member  of  either  house  be- 
lieved, for  a  moment,  that  one  dollar  would  ever  be  re- 
called. He  maintained  that  it  was  a  mere  gift.  The  first 
quarterly  installment,  which  was  due  on  January  1,  1837, 
amounted  to  $9,367,000.  It  was  distributed  among  the 
states.  There  was  a  great  financial  disturbance  immediately 
following  this  withdrawal  of  the  funds  from  certain  state 
deposit  banks  and  grave  doubt  was  expressed  as  to  what 
would  happen  when  the  second  quarterly  installment  was  paid. 
It  was  paid  on  April  1;  speculation  had  been  rife;  it  had  been 
stimulated  by  this  prospect  of  federal  largess  to  the  states, 
and  within  eight  days  after  April  1st,  there  were  nearly  one 
hundred  failures  in  New  York  City  alone,  and  28  more 
within  the  next  three  days.  There  were  no  more  quarterly 
distributions.  Mr.  Van  Buren  was  then  President  and  if 
there  ever  was  a  man  who  was  a  victim  of  unfortunate  cir- 
cumstances, it  was  he.  When  he  saw  the  consequences  of 
this  amazing  folly,  he  stood  like  a  rock  against  the  im- 
portunities of  his  party  and  went  down  to  defeat  because 
he  would  not  sanction  this  distribution  of  federal  funds 
among  states. 

Now  as  to  the  details  of  Mr.  Hooker's  paper,  which  I  had 
the  opportunity  of  reading  before  I  came  here,  there  are 
one  or  two  things  that  are  a  little  startling  at  first.  For 
instance,  he  deplores  the  federal  construction  of  highways 
because  it  would  result  in  an  attempt  to  standardize  highway 
construction  which  he  would  regard  as  a  misfortune.  I  ad- 
mire his  courage  in  saying  this,  for  in  these  days,  when  we 
hear  so  much  about  standardization  and  efficiency  methods, 
it  is  refreshing  to  hear  a  man  raise  a  protest  against  an 
attempt  to  standardize  for  us  a  practice  which  must  vary  so 
greatly  in  every  state,  in  every  county,  in  every  town.  With 
the  local  materials  at  hand,  the  wise  use  of  such  available 
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local  materials  is  the  secret,  in  my  judgment,  of  economic 
and  efficient  road  improvement.     (Applause.) 

He  points  out  also  that  the  maintenance  and  patrol  of 
such  a  system  would  be  a  stupendous  job  and  would  take 
an  army.  You  may  say,  "But  why  can't  we  administer  a  great 
highway  system  as  efficiently  as  the  federal  government  ad- 
ministers its  postal  system  and  its  customs  service?"  The 
cases  are  very  different.  The  postal  system  and  the  customs 
service  are  routine  work  and  are  operated  along  the  same 
general  lines  in  all  parts  of  the  country.  It  is  not  so,  how- 
ever, in  the  building  of  our  highways,  and  it  would  be  folly 
to  attempt  standardization  in  the  building  of  national  high- 
ways and  organize  a  great  force  working  under  the  same 
.  rules  and  regulations  in  places  where  the  conditions  are 
widely  different. 

Now,  as  to  the  plan  proposed  by  Mr.  Hooker,  I  don't 
know  that  there  is  any  use  in  my  attempting  to  review  it.  I 
am  generally  in  accord  with  the  plan  which  Mr.  Hooker 
suggests,  although  it  will  need  a  good  deal  of  thinking  out 
and  careful  working  out  of  details,  some  of  which  are  not 
covered. 

For  instance,  I  do  not  quite  sec  how  he  gets  at  the 
percentage  of  the  state  appropriation  which  the  federal 
government  will  meet.  I  assume  that  his  three  factors,  pop- 
ulation, assessed  value  and  mileage,  will  be  combined;  that 
the  state  which  has  a  great  mileage  and  a  sparse  population 
or  a  low  value,  would  receive  from  the  federal  government 
a  greater  percentage  of  the  amount  which  the  state  itself  is 
willing  to  provide;  in  other  words,  that  the  amount  to  be 
contributed  would  be  in  inverse  proportion  to  the  ability  of 
the  state  or  the  community  to  pay.  He  says  that  when  the 
state  applies  for  aid,  it  should  indicate  the  kind  of  road 
which  it  wishes  to  build,  and  that  it  should  be  the  sole 
judge;  and  he  divides  the  roads  into  five  classes:  a  graded 
road,  a  g^ravel  road,  an  ordinary  macadam  road,  a  bituminous 
macadam  road  and  a  pavement.  I  don't  think  I  could  go 
qu'te  so  far  as  he  does  in  saying  that  if  a  state  wished  to 
build  a  great  mileage  of  graded  roads,  without  surface  treat- 
ment, the  federal  government  should  pay  its  percentage  of 
the  amount  raised,  which  would  be  a  larger  percentage,  mind 
you,  in  such  a  state,  than  it  would  be  in  a  state  which  could 
afford  more  substantial  roads.  I  think  the  state  must  at  least 
show  its  good  faith  and  serious  intentions  by  undertaking  to 
build  something  quite  substantial  before  the  federal  govern- 
ment should  attempt  to  make  any  large  contribution. 

The  question  of  maintenance  is  a  very  serious  one.    What 
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is  maintenance  after  all?  I  could  not,  for  a  moment,  in* 
dorse  the  idea  that  the  federal  government  should  furnish 
any  portion  of  the  cost  of  the  ordinary  everyday  repairs, 
which  would  be  so  scattered  that  they  could  not  be  kept 
under  very  efficient  control,  and  I  fear  that  federal  money 
would  be  used  most  unwisely  and  most  lavishly  if  applied 
to  any  such  kind  of  work.  I  believe,  however,  that  mainte- 
nance includes  periodic  surface  renewals,  and  when  there  is 
a  surface  renewal  the  federal  government  which  paid  for  the 
original  construction  of  that  road,  could  perhaps,  with  pro- 
priety, be  asked  to  pay  the  same  proportion  of  that  renewal, 
but  to  be  asked  to  contribute  towards  funds  spent  in  ordi- 
nary, everyday  repair  and  patrol,  I  think  would  be  very 
wrong — ^would  result  in  much  abuse.  Again,  if  the  roads 
were  not  properly  cared  for  and  maintained,  the  aid  should 
be  withdrawn  at  once.  This  is  the  system  which  today  pre- 
vails in  Switzerland.  The  Swiss  Republic  furnishes  a  con- 
siderable proportion  of  the  cost  of  building  and  maintaining 
the  roads  in  the  various  cantons.  The  work,  however,  is  done 
by  and  it  is  entirely  under  the  control  of  the  canton,  but 
if  one  of  those  cantons  does  not  properly  maintain  its 
highways,  contributions  from  the  central  government  cease 
at  once. 

The  question  that  bothers  me  more  than  anything  else  is 
this:  Is  it  wise  for  the  federal  government  to  make  an  ab- 
solute gift  of  any  funds?  Now,  I  know  you  will  say  that 
if  that  is  not  done,  the  whole  theory  of  federal  aid  is  gone, 
but  I  must  say  that  I  was  much  impressed  with  the 
suggestion  made  by  Senator  Bourne  a  year  or  more  ago. 
In  some  respects  it  was  similar  to  that  of  Mr.  Hooker. 
He  took,  I  think,  four  functions,  area,  mileage,  assessed 
values  and  population;  the  sum  of  those  four  gave 
the  index  number  for  each  particular  state;  he  assumed  that 
a  certain  sum,  $500,000,000  perhaps,  was  to  be  apportioned 
and  each  state  would  be  entitled,  if  it  wished  it,  to  that  pro- 
portion of  that  sum  which  its  total  of  those  four  items  bore 
to  the  grand  total.  The  federal  government  would  issue 
its  bonds  and  turn  that  money  over  to  the  states,  taking 
state  bonds  in  return.  The  federal  bonds  would  carry  3  per 
cent,  or  3^  per  cent,  interest,  while  the  state  bonds  would 
carry  1  or  2  per  cent,  more,  depending  upon  the  time  the 
bonds  were  to  run.  If  the  state  bonds  paid  1  per  cent, 
more  than  the  federal  bonds,  the  latter  would  be  cared 
for,  both  principal  and  interest,  in  about  50  years;  if  2  per 
cent,  more,  they  would  be  cared  for  in  25  years;  and  the 
state  bonds  would  then  be  cancelled.    The  difference  between 
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the  interest  on  the  federal  bonds  and  that  on  the  state  bonds 
would  depend  upon  the  character  of  the  improvement.  It  is 
obviously  absurd  to  liquidate,  in  the  same  time,  the  cost  of 
permanent  construction,  v^hich  would  last  50  years  or  more,  of 
a  paved  roadway  which  would  last  for  25  years,  and  of  a  road- 
way with  a  rather  superficial  surface  which  would  not  last 
more  than  ten  years;  so  that  the  extra  premium  which  the 
state  would  pay  should  depend  upon  the  character  of  the  road 
to  be  built.  That  extra  premium  will  amortize  the  federal 
bonds  at  their  maturity,  and  the  state  bonds,  issued  only  as 
security,  would  be  redeemed  and  cancelled.  You  will  say  that 
is  not  state  aid.  It  is,  however,  a  very  substantial  assistance, 
loaning  the  federal  credit  to  the  states  that  are  not  permitted 
to  bond  themselves. 

I  envy  Wisconsin,  and  I  congratulate  Wisconsin  on  the 
fact  that,  without  the  right  to  issue  bonds  for  road  pur- 
poses, she  has  gone  on  with  her  road  improvements  on  a  cash 
basis.  Whatever  may  be  the  solution  of  this  question,  I, 
for  one,  sincerely  trust  it  will  not  result  in  the  appropriation 
by  the  general  government  of  great  sums  of  money  to  be  used 
by  the  states  as  they  see  fit.  The  results  of  such  a  policy 
would  be  demoralizing  and  disastrous.  I  have  csclled  your 
attention  to  its  effect  60  or  70  years  ago,  and  while  this 
country  is  bigger  and  greater  and  less  liable  to  be  disturbed 
by  things  of  that  kind  than  it  was  then,  still  the  plan  is 
essentially  unsound,  so  unsound  that  I  cannot  believe  it 
would  meet  with  the  general  approval  of  the  thoughtful 
people  of  the  United  States.     (Applause.) 

PRESIDENT  HILL:  Gentlemen,  we  will  next  listen  to 
Mr.  Harold  Parker,  formerly  Chairman  of  the  Massachusetts 
State  Highway  Commission.     (Applause.) 

HAROLD  PARKER  (former  Chairman  of  the  Massachu- 
setts State  Highway  Commission) :  Mr.  President  and  Gentle- 
men: You  have  had  address  you  this  afternoon  two  gentle- 
men who  represented  the  State  of  New  York  at  one  time  or 
another,  and  it  shows  you  what  New  York  can  produce — Mr. 
S.  Percy  Hooker,  who  for  several  years  was  chairman  of  its 
Highway  Commission,  and  Mr.  Nelson  P.  Lewis,  who,  for 
more  years  than  he  probably  likes  to  remember,  has  been 
one  of  the  chief  officers  of  the  City  of  New  York.  These 
two  gentlemen  have  given  you  two  very  distinct  ideas  of 
their  own  points  of  view,  and  neither  has  said  anything  dif- 
ferent from  what  I  should  have  expected  him  to  say.  Mr. 
Hooker  has  taken  this  proposition,  which  is  of  vital  impor- 
tance, and  given  it  careful  thought  and  produced  a  solution, 
or  a  partial  solution,  which  he  offers  for  discussion,  and  Mr. 
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Lewis  has  brought  out  many  of  the  fundamental  objections 
to  that  plan. 

My  own  views  are  that  any  federal  legislation  at  this 
time  would  be  bad  and  wrong,  and  for  this  reason:  I  do 
not  believe  that  any  two  men  agree  as  to  what  form  federal 
legislation  should  take.  I  think,  Mr.  President,  that  there  are 
over  two  hundred  and  fifty  bills  in  the  Congress  of  the 
United  States  asking  for  assistance  to  the  various  states  in 
the  building  of  their  roads.  Each  one  is  different,  and,  as 
Mr.  Hooker  says,  most  of  them  are  based  upon  the  pork 
barrel  idea.  I  do  not  believe  that  it  is  possible  for  any  two 
men,  as  I  said,  to  agree  upon  what  measures  the  United 
States  government  should  take.  Therefore,  it  seems  to 
me — and  I  think  it  is  the  most  important  measure  that  there 
is  before  us  for  consideration  at  the  present  time — that  the 
President  of  the  United  States  should  select  five  men  or 
three  men  whose  business  it  would  be  and  to  whom  the 
means  should  be  given  to  find  out,  by  hearings  and  travel 
in  this  country  and  abroad,  what  should  be  the  steps  that 
this  government  should  take,  if  any,  to  bring  the  federal 
money  into  the  use  of  the  different  states.  They  should  not 
be  members  of  Congress — they  should  be  an  engineer,  a 
business  man,  and  perhaps  a  lawyer,  or  at  any  rate,  they 
ought  to  represent  all  of  the  features  of  public  thought. 
They  should  have  ample  compensation  and  ample  means  to 
solve — by  the  use  of  the  best  trained  men  that  they  could 
get — this  question  absolutely  upon  its  merits.  They  should 
take  three  or  four  years  to  do  it  and  should  make  a  report 
to  the  President  and  Congress  of  the  United  States.  In 
voting  then  upon  this  vital  measure,  the  Congress  would 
have  something  definite  on  which  to  work,  not  the  scattered 
ideas  of  a  thousand  different  people.  They  would  have 
something  which  had  been  worked  out  from  the  foundation 
up  and  which  they  could  rely  upon  as  authentic. 

Now,  gentlemen,  I  don't  intend  to  take  up  much  of  your 
time,  l)ecause  I  believe  that  it  is  talking  in  vain  for  us  to  lay 
out  any  scheme  for  federal  aid  at  this  time.  We  need  the 
careful  research  of  people  who  are  competent  to  give  us  ad- 
vice, and  not  the  selfish  interests  of  any  member  of  Congress 
or  any  body  of  constituents  of  a  member  of  Congress.  Now 
gentlemen,  there  is  a  committee  of  Congress  already  ap- 
pointed that  is  supposed  to  make  a  report  to  Congress  of 
what  it  has  found  out.  That,  gentlemen,  is  the  way  the  mat- 
ter stands  at  the  present  moment. 

I  think  that  in  any  expression  of  our  views  as  a  result 
of  this  congress  we  should  concentrate  our  efforts  and  pre* 
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sent  a  resolution  expressive  of  our  feeling  at  this  time  that 
this  matter  should  be  referred  to  a  commission  such  as  I 
have  outlined  here. 

Mr.  President,  Mr.  Lewis  referred  to  a  sum  of  money, 
$9,000,000  I  believe,  which  was  returned  pro  rata  to  the 
states — a  surplus  that  was  distributed  during  Van  Buren'g 
time.  I  want  to  say  to  Mr.  Lewis  that  a  remnant  of  that 
thing  is  still  in  existence  in  the  state  of  Massachusetts. 
There  is  a  little  town  down  on  Cape  Cod  called  Province- 
town.  It  is  nearly  at  the  end  of  Cape  Cod,  and  one  of  its 
peculiarities  is  that  if  you  go  to  sleep  there,  the  sun  always 
rises  in  the  west  because  the  Cape  follows  around  in  a  circle, 
and  even  if  you  have  had  no  stimulants  of  any  sort,  you  will 
be  absolutely  sure  that  the  sun  rises  in  the  west.  (Laugh- 
ter.) In  that  little  town  there  were  several  thousand  dollars 
of  this  $9,000,000  that  Mr.  Lewis  referred  to  which  were  to 
be  spent  on  the  roads  and  sidewalks  of  the  town.  They  put 
it  before  a  town  meeting  and  opinion  was  almost  equally 
divided  as  to  what  should  be  done  with  the  money.  It  was 
carried,  I  think  by  three  votes,  that  it  should  be  spent  on 
board  sidewalks  through  the  little  streets  of  that  town.  The 
streets  are  so  narrow  there  that  the  board  sidewalks  take  up 
practically  the  whole  space  between  the  houses,  but  to  this 
day,  gentlemen,  when  those  who  opposed  that  measure  and 
their  descendants,  come  to  these  sidewalks  they  jump  over 
the  sidewalk  and  walk  in  the  middle  of  the  road,  so  as  not 
to  walk  on  them.  (Laughter.)  Now  that  is  actually  a  fact, 
(Laughter)  and  it  shows  you  what  the  persistency  of  these 
Yankees  is. 

But  they  have  done  this,  gentlemen,  which  I  would  like 
you  to  all  realize.  In  Massachusetts  we  have  built  our  roads 
without  federal  aid.  The  same  is  true  in  Connecticut  in  a 
large  measure,  and  also  in  New  Jersey.  In  New  York,  if 
they  did  not  continually  fight  among  themselves,  they  would 
have  done  the  same  thing.  (Laughter.)  At  any  rate,  there 
is  enough  money  in  the  state  of  New  York,  now  in  the  cof- 
fers or  obtainable,  to  do  all  they  need  in  New  York  without 
the  assistance  of  the  federal  government.  Now,  I  should 
like  to  ask  Mr.  Hooker  how  he  would  arrange  it  so  that 
those  of  us  who  have  provided  money  for  building  our  own 
roads  are  to  get  a  remission  of  our  taxes  for  the  building 
of  other  roads  in  other  states.  That  is  only  one  of  the  rea- 
sons that  occur  to  my  mind,  why  we  don't  want  to  go  in 
and  vote,  or  put  this  up  to  Congress  to  vote,  while  we  arc 
absolutely  uninformed  as  to  what  should  be  done. 

Now  I  have  read  Mr.  Hooker's  paper  with  great  care  and 
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I  have  made  so  many  notes  on  it  that  it  is  difHcult  for  me 
to  decipher  the  original  draft,  showing  you  that  I  have  given 
it  very  careful  thought.  (Laughter.)  But  I  refrain  from 
making  any  comments  here  to  you,  not  only  on  account  of 
my  personal  feelings  of  regard  and  admiration  for  Mr. 
Hooker,  but  because  I  don't  think  it  would  do  any  good. 
What  I  want,  Mr.  President,  is  the  passing  of  a  resolution 
somewhat  to  the  effect  of  what  I  have  said.  Don't  let  these 
fellows  go  off  when  they  are  at  half-cock.  Consider  the 
thing  well  before  you  do  it.  Now,  gentlemen,  I  don't  think 
I  will  take  up  any  more  of  your  time.  I  would  like  to  say, 
in  my  own  behalf,  that  it  takes  me  just  three  quarters  of  an 
hour  to  get  warmed  up  and  I  have  not  yet  reached  that  point, 
so  you  will  lose  a  good  deal  which  you  might  otherwise  have 
had.    I  thank  you.     (Applause  and  laughter.) 

PRESIDENT  HILL:  Gentlemen,  this  discussion  will  be 
closed  by  our  very  distinguished  guest,  who  is  present,  and 
although  we  may  differ  among  ourselves,  I  think  there  is 
no  man  interested  in  or  familiar  with  road  building  who  does 
not  recognize  the  fact  of  the  great  debt  we  owe  to  France, 
and  I  am  sure  that  I,  for  one — and  I  think  I  voice  your 
sentiments  also^feel  under  great  obligation  today  to  Mr. 
de  Pulligny,  who  comes  here  in  a  spirit  of  friendship,  to  try 
and  tell  us  something  about  this  subject.  Gentlemen,.!  have 
great  pleasure  in  introducing  Mr.  Jean  de  Pulligny. 

JEAN  DE  PULLIGNY  (Director  of  the  French  Mission 
of  Engineers  to  the  United  States):  Gentlemen,  the  hour 
being  extremely  advanced,  I  will  be  very  brief. 

You  must  not  think  that  I  come  here  to  advocate  the  na- 
tional ownership  of  roads,  and  I  should  even  like  to  take  out 
of  your  minds  the  idea  that  the  national  roads,  the  central 
government  roads,  are  a  very  important  part  of  the  French 
system.  They  are  an  important  historical  part,  because 
when  they  were  built,  there  were  no  other  roads  in  France 
and  perhaps  no  other  roads  in  Europe;  but  that  was  more 
than  a  hundred  years  ago.  And  now  do  you  know  what  is 
the  situation?  Well,  it  is  quite  the  reverse.  The  French 
national  roads  are  but  a  very  small  part  of  the  French  sys- 
tem, not  6  per  cent.,  and  if  you  add  the  departmental  roads 
which  have  been  built  directly  and  are  owned  by  our  little 
states — our  86  little  states,  our  departments — ^you  get  only 
9  per  cent,  of  the  total  French  system,  so  that  over  90  per 
cent,  of  the  French  roads  belong  to  the  country  townships. 

And  you  must  not  think  that  the  country  roads  are  simply 
graded  roads,  they  are  all  roads  with  metaled  surfaces,  and 
if  you   take   the   general  account  of  the  money  which  has 
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been  spent  on  the  French  roads,  you  will  find  that  80  per 
cent,  of  the  money  has  been  spent  on  those  country  roads 
alone.  I  think  that  the  question  may  be  interesting  to  you 
because  those  country  roads  are  precisely  the  roads  which 
you  have,  which  you  build  and  which  you  need.  * 

Well,  those  country  roads,  being  90  per  cent,  of  our 
French  roads,  measure  about  three  hundred  and  a  half  thou- 
sand miles.  They  have  been  built  at  the  expense  of  the 
country  townships  with  the  help  of  our  little  states  (depart- 
ments) and  with  the  help  of  our  central  government.  I  say 
that  they  have  been  built  at  the  expense  of  the  country 
township;  J  do  not  say  they  have  been  built  by  their  care, 
because  th^  building  and  the  maintenance  of  those  country 
township  foa^  is  intrusted  to  a  force  which  is  in  the  hands 
of  our  little;  states,  the  departments.  The  country  township 
interferes  only  to  appropriate  the  money. 

I  cannot  go  kto  the  details  and  explain  to  you  how  it  is 
obliged  to  appropriate  a  part  of  the  money  but  not  all.  The 
little  township  council,  the  little  local  country  parliament, 
keeps  its  liberty  to  a  certain  extent.  I  will  only  point  out  to 
you  this,  on  the  line  of  what  Mr.  Lewis  said  a  minute  ago, 
that  not  a  cent  of  help  is  given  for  maintenance.  The  main- 
tenance is  all  provided  by  the  township,  that  is  by  the  peo- 
ple who  live  along  the  road.  As  the  gentleman  from  Wis- 
consin said,  those  people  are  the  most  interested  and  before 
they  can  get  help  for  building  a  new  road,  the  township 
must  certify  to  the  states,  the  little  states,  the  departments, 
and  to  the  big  state,  the  federal  state,  that  they  have  appro- 
priated all  the  money  which  they  have  the  right  and  which 
they  have  the  obligation  to  appropriate  for  maintaining  their 
roads. 

It  is  too  late  for  me  to  say  anything  of  the  remarkable 
paper  of  Mr.  Hooker.  I  got  it  in  advance,  by  the  kind  care 
of  the  gentlemen  of  the  committee,  and  I  read  it  with  a 
great  deal  of  interest.  All  I  would  say  is  this:  The  great 
problem  before  you  is  a  problem  of  organization.  I  have 
already  attended  three  of  your  road  congresses  (this  is  the 
third),  and  it  seems  to  me  that  I  see  a  real  progress  from 
one  congress  to  the  other  in  that  the  idea  of  organization  is 
spreading  among  you  and  becoming  foremost  in  importance. 

It  is  the  only  thing  you  need,  gentlemen,  for  this  beauti- 
ful country.  You  have  got  the  men,  you  have  got  the  money, 
you  have  got  the  engineers,  you  have  got  everything;  all 
you  lack  is  organization.  Your  organization,  as  Mr.  Hooker 
says,  must  begin  by  a  proper  state  organization.  Let  not 
the  federal  government  build  any  roads  nor  maintain  them, 
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but  let  the  federal  government  aid  you  and  let  that  federal  aid 
be  handled  not  by  lawyers  or  other  prominent  citizens  who 
have  the  confidence  of  the  democracy,  but  principally  by 
technical  men.  (Applause.)  It  is  for  this  handling  that  a 
federal  force  of  engineers  is  needed.  You  need  the  state 
organization  first,  and  I  hope  that  the  day  may  come  when, 
as  the  departments  do  in  France,  the  states  will  be  able  to 
handle  the  building  and  maintenance  of  the  roads  at  the  ex- 
pense and  with  the  concurrence  and  the  moral  help  and 
support  of  most  of  the  townships. 

Now  I  will  tell  you  that  that  state  help  and  that  national 
help  has  worked  in  my  country  for  over  sixty^  years.  It 
works  smoothly  in  accordance  with  the  fundiinental  law 
which  was  adopted  in  1836 — that  was  before  hi^oleon  III — 
and  in  accordance  with  important  by-laws  whicli  have  been 
passed  from  time  to  time.  The  last  two  of  these  have  been 
in  effect  for  the  last  roads  built  (as  the  network  is  rather 
complete  in  France  now).  Those  two  by-fa ws  provide  all 
the  details  for  the  distribution  of  state  and  federal  aid,  de- 
tails which  are  very  important.  Before  the  department  help 
is  decided,  there  must  be  a  good  mapping,  there  must  be  a 
good  designing  of  the  portion  of  -road  to  be  built;  there 
must  be  regular  hearings  of  all  the  people  interested,  that 
they  may  give  their  advice  or  complain  if  they  believe  that 
they  are  unjustly  treated;  and  others  are  allowed  to  answer, 
etc.  All  these  details  of  organization  are  standardized  and 
regulated  in  France  by  two  by-laws  which  I  have  here,  and 
those  by-laws  also  provide  a  schedule  of  ratios  for  distribu- 
tion of  help  between  the  townships  by  the  departments,  and 
for  distribution  of  help  to  the  departments  by  the  central 
government.  The  schedule  of  those  ratios  is  computed  ac- 
cording to  the  assessed  valuation  per  square  mile,  and  that 
unit  is  a  fairly  good  one.  These  by-laws  I  will  hand 
to  Mr.  Samuel  Hill,  your  eminent  president,  and  I  hope  they 
may  be  translated  or  at  least  summarized  in  your  proceed- 
ings and  I  shall  be  very  happy  if,  by  doing  so,  I  have  been 
of  any  help  to  my  American  friends.     (Applause.) 

PRESIDENT  HILL:  Now,  gentlemen,  I  am  requested  to 
make  the  announcement  that,  if  this  convention  so  desires 
and  will  pass  a  resolution  to  that  effect,  the  exhibits  will  be 
kept,  open  this  evening.  What  is  your  pleasure  in  the  mat- 
ter? Do  you  care  to  come  here  tonight  to  see  the  exhibits? 
The  Chair  waits  for  a  motion. 

[A  motion  was  made,  seconded  and  passed  that  the  ex- 
hibits be  kept  open.] 
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Now,  gentlemen,  the  meeting  is  open  for  discussions  of 
five  minutes  each  on  this  paper,  to  any  of  those  who  desire 
to  discuss  the  question.  I  see  Mr.  McLean,  from  Canada. 
We  cannot  call  on  him,  I  presume,  on  the  question  of  federal 
aid  in  the  United  States,  but  we  would  like  to  hear  some- 
thing from  him  about  federal  aid  in  the  Dominion  of  Canada. 
Gentlemen,  Mr.  McLean.     (Applause.) 

W.  A.  McLean  (Chief  Engineer  and  Commissioner,  On- 
tario Public  Roads  and  Highways  Commission):  I  am 
extremely  happy  to  follow  my  friend,  M.  de  Pulligny,  who 
has  been  so  good  as  to  discuss  with  you  this  afternoon 
the  question  of  federal  aid.  M.  de  Pulligny  knows  whereof 
he  speaks,  and  I  just  wish  to  say  this,  that  anyone  who  cares 
to  study  a  splendid  system  of  roads,  the  finest  system  of 
roads  in  the  world,  should  study  the  French  roads,  for  I 
believe  that  they  are  unequalled  anywhere  in  the  world. 
They  have  impressed  me  with  one  fact,  and  that  is  that  they 
were  designed  from  their  inception,  they  have  not  simply 
grown  up  haphazard.  They  have  a  system  established,  upon 
which  they  can  put,  as  they  require  it,  any  kind  of  a  surface. 

Federal  aid  is  to  some  extent  before  us  in  Canada.  Some 
are  extremely  anxious  to  have  it;  others,  as  in  the  United 
States,  are  lukewarm  on  the  subject.  I  believe,  however, 
that  it  will  come  in  the  near  future.  We  are  studying  the 
situation.  We  believe  in  investigating  the  situation  before 
we  give  the  aid  rather  than  to  have  our  investigation  after 
it  to  find  out  what  was  wrong.  I  believe  that  you  will  follow 
the  same  policy  here,  and  I  can  commend  to  you  the  pro- 
posal of  Mr.  P&rker  that  the  matter  be  placed  in  the  hands 
of  a  committee  which  will  have  sufficient  time  and  resources 
at  its  disposal  to  decide  upon  a  plan  which,  after  it  is  carried 
out,  will  not  require  any  further  investigation.  I  thank  you. 
(Applause.) 


THIRD  SESSION 

Wednesday  Forenoon,'  December  10 

PRESIDENT  HILL:  Ladies  and  Gentlemen:  The  time  has 
arrived  for  begrinning  the  proceedings  this  morning.  The 
first  number  on  the  program  this  morning  you  will  find 
on  page  4;  the  subject  is  Organization,  continued;  No.  3, 
"The  Relation  to  Each  Other  of  the  Contractor,  Engineer 
and  Inispector."  The  paper  is  by  Mr.  F.  L.  Cranford,  road 
contractor,  Brooklyn,  New  York.  I  have  the  pleasure  of 
presenting  to  you  Mr.   Cranford. 
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THE  RELATION  TO  EACH  OTHER  OF  THE  CONTRACTOR, 
ENGINEER  AND  INSPECTOR 

By  F.  L.  CRANFORD 
Road  Contractor,  Brooklyn,  N.  Y. 

Beginning  less  than  one  hundred  years  ago  with  the  con- 
struction of  the  first  steam  railroad,  nearly  coincident  with 
which  was  the  building  of  the  steamboat,  the  other  great 
factor  of  modern  transportation,  ihcie  followed  an  increasing 
volume  of  engineering  work  not  only  in  America,  but  in  all 
the  great  countries  of  Europe. 

During  the  last  twenty-five  years  the  amount  of  construc- 
tion work  has  been  so  enormous  in  volume  as  to  make  the 
previous  performance  by  comparison  little  and  unimportant. 
There  has  been  in  addition  to  a  vastly  increased  volume,  a 
great  advance  in  skill  in  design  and  construction,  in  the  ap- 
plication of  scientific  principles  and  methods  and  in  the 
adaptation  of  machinery  upon  engineering  work. 

With  this  evolution,  and  coincident  with  it,  there  has  come 
a  development  of  the  contract  system  now  in  general  vogue 
by  the  national,  city,  county  and  state  governments,  and  also 
by  the  great  corporations  which  brings  into  relation  the  en- 
gineer, the  inspector  and  the  contractor,  and  the  works  which 
these  three  agents  are  now  performing  are  probably  the  most 
enduring  contribution  to  this  particular  period  of  our  civilized 
development. 

It  would  seem  to  me  fair  to  go  a  little  further.  The  last 
century  is  no  doubt  going  to  take  n  very  important  place  in 
the  history  of  civilization,  but  its  importance  is  not  polit- 
ical. The  great  constructive  political  work  in  this  country 
of  our  revolutionary  period  was  in  the  eighteenth  century 
and  our  civil  war  peribd  was  rather  the  correction  of  an 
error  in  the  work  of  the  seventeenth  century  than  a  con- 
structive period  of  its  own.  In  philosophy,  literature  and 
art  there  has  not  been  any  development  which  would  eclipse 
for  instance  the  Elizabethan  period,  but  on  the  contrary, 
the  nineteenth  century's  great  work  has  been  scientific  and 
scientific  along  many  lines — agricultural,  mining,  mechanical, 
electrical,  medical  and  surgical.  But  in  no  instance  has  the 
development  been  greater  and  the  results  so  stupendous 
as  in  the  engineering  work  witnessed  in  the  construction 
of  our  railroads,  canals,  and  water  powers,  city  building, 
road  building,  harbor  development,  etc. 

The  organization  which,  in  the  main,  performed  this  work, 
was  the  contract  system  with  which  we  are  all  familiar,  and, 
therefore,  the  relation  to  each  other  of  the  engineer,  the  in- 
spector and  the  contractor,  who  may  be  said  to  constitute 
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this  organization,  is  a  very  important  factor  in  the  machinery 
of  our  present  day  civilization. 

Within  the  memory  of  many  still  actively  engaged  on  pub- 
lic work,  the  duty  of  the  engineer  was  limited  to  the  drawing 
up  of  the  plans  and  specifications  for  work  and  his  relation 
to  the  contractor  and  to  the  work  was  largely  that  of  a 
surveyor,  giving  lines  and  grades  and  making  estimates. 
The  inspector  in  many  instances  was  not  a  subordinate  of 
the  engineer,  but  reported  directly  to  the  executive  officer 
in  charge  of  the  work  and  frequently  owed  his  place  on  pub- 
lic work  to  political  considerations  rather  than  to  any  knowl- 
edge, experience  or  ability  that  he  might  have  had.  The  ex- 
ecutive also  exercised  a  very  much  greater  measure  of  control 
over  both  the  contract  and  the  contractor.  The  abuses 
which  grew  out  of  such  a  system  were  many  and  of  such 
serious  proportions  as  to  threaten  for  a  time  the  stability 
of  the  contract  system.  It^  is  only  a  few  years  ago  when 
the  corruption  which  grew  out  of  this  imperfect  organiza- 
tion was  so  great  as  to  throw  a  stigma  upon  all  who  were 
associated  with  public  work. 

With  the  perfecting  of  the  organization  which  has  largely 
taken  public  work  out  of  politics  and  placed  the  engineer 
in  charge,  there  has  come,  particularly  to  our  cities,  the  only 
important  advance  in.  our  municipal  governments,  and  it  is 
a  fair  statement  to  make  that  this  advance  is  due  to  the  en- 
gineering profession. 

The  dominance  of  the  engineer  on  our  public  work  devel- 
oped a  conflict  which  raged  with  more  or  less  severity  be- 
tween the  practical  and  the  theoretical,  and  this  conflict  has 
been  the  important  cause  of  most  of  the  differences  and  dis- 
putes between  us. 

The  rule  of  thumb  and  the  theoretical  formula  will  always 
be  a  source  of  contention  between  the  purely  scientific  en- 
gineer and  the  practical  man,  the  former  being  skeptical  of 
the  value  of  the  rule  of  thumb  and  the  latter  contemptuous 
of  the  theory  of  the  engineer.  When,  however,  both  have 
had  sufficient  experience  to  allow  them  to  grasp  the  fact 
that  theory  and  rules  of  thumb  spring  from  the  same  source, 
if  they  are  correctly  interpreted,  they  will  not  be  so  far 
apart. 

Engineering  is  an  exact  science,  and  its  theory  is,  there- 
fore, a  formula  tabulated  from  practice.  The  only  difference 
between  a  formula  and  a  rule  of  thumb  is  the  formula's  more 
scientific  form. 

As  an  example  of  the  relationship  between  the  scientific 
and   the   practical    take    a    trip    into    the  wilderness.     What 
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science  will  enable  a  man  taken  without  previous  experience 
out  of  our  colleges  or  cities  and  placed  in  an  unbroken  wil- 
derness to  secure  food  and  clothing  and  shelter?  How 
quickly  will  he  turn  to  the  native,  or  even  to  the  savage, 
for  the  practical  help  essential  to  his  very  life.  The  tech- 
nique of  the  Indian  in  his  skillful  approach  to,  and  let  us 
say,  capture  of  a  deer,  and  the  various  forms  of  knowledge 
required  for  the  use  of  its  flesh  as  food  and  of  its  hide  a^ 
clothing  and  shelter,  are  no  more  remarkable  nor  less  wor- 
thy of  respect  than  the  experienced  practical  man's  skill  and 
knowledge  upon  engineering  work,  and  yet  the  remarkable 
Indian  hunter  is  still  a  savage  and  his  tribe  will  so  continue 
without  the  scientific  knowledge  essential  .to  civilization,  bo 
also  the  practical  men  must  work  with  and  under  the  scien- 
tific. 

The  contractor,  as  the  practical  man,  has  found  during  the 
last  two  decades  an  increasing  necessity  for  technical  knowl- 
edge for  the  success  of  his  work  and  a  great  improvement 
along  these  lines  has  already  been  accomplished.  Is  it  not 
just  as,  if  not  more,  essential  for  the  technical  man  to  ac- 
quire a  better  and  more  sympathetic  knowledge  of  the  prac- 
tical? 

An  engineering  work  is  an  economic  problem,  always;  and 
the  economical  design  and  execution  of  any  given  piece  of 
work  must  of  necessity  be  greatly  affected  by  the  many  prac- 
tical considerations  of  its  location  with  respect  to  transpor- 
tation, labor,  supplies  and  the  geological  formation  and  of 
the  technical  and  mechanical  skill  needed  in  its  execution. 
The  scientific  engineer  will  not  find  the  success  he  owes  to 
his  work  or  to  himself  without  a  proper  knowedge  of  the 
practical  problems  involved.  If  the  engineer's  scientific 
knowledge  is  not  of  use  to  produce  better  work  for  less  cost 
with  proper  relation  to  future  development,  it  has  been  mis- 
directed. 

The  young  engineer  just  out  of  college,  placed,  as  he  usu- 
ally is,  as  a  surveyor,  lineman,  or  draftsman,  without  author- 
ity or  responsibility  except  as  stated,  is,  I  am  convinced,  not 
given  a  fair  chance  to  acquire  either  the  scientific  or  prac- 
tical skill  needed  in  his  profession. 

There  is  a  noticeable  difference  in  the  number  of  inspec- 
tors employed  on  public  and  private  work,  political  consid- 
erations being  still  visible  as  a  cause  for  this  difference.  A 
large  number  of  inspectors  is  not  helpful,  but  practical  skill 
and  experience  are  necessary  to  proper  inspection.  It  has 
been  our  experience  that  a  small  number  of  inspectors  have 
not  only  been  of  assistance  to  hold  within  proper  limits  over- 
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ambitious  foremen,  but  have  been  of  great  assistance  in  mat- 
ters of  more  importance,  namely  the  safety  of  the  work,  the 
pufblic  and  the  workman— questions  which  have  received 
too  little  attention  in  the  past,  as  the  percentage  of  prevent- 
able serious  accidents  on  public  work  has  shown.  Some  be- 
lieve it  to  be  as  high  as  50  per  cent,  while  the  percentage  of 
preventable  minor  accidents  is  much  greater. 

A  little  less  politics  and  more  responsibility  will  strength- 
en the  inspector  in  our  organization  just  as  it  has  benefited 
the  engineer.  It  may  sound  somewhat  strained  to  talk  about 
curbing  politics  with  regard  to  inspectors,  contractors  being 
so  free  from  such  contamination,  but  seriously,  there  is  no 
doubt  that  political  considerations  were  the  important  cause 
of  writing  into  our  public  work  contracts  and  specifications 
the  usual  iron  bound  clauses  in  which  the  contractor  sur- 
renders any  and  all  rights  he  may  have  as  a  citizen  or  under 
the  laws  and  constitution  of  the  state  and  nation  calculated 
to  hold  him,  his  successors,  assigns,  and  his  heirs  to  perform 
without  cost  any  foible  or  eccentricity  of  the  engineer  and 
of  which  the  engineer  is  the  sole  judge. 

Let  me  read  two  clauses  from  contracts  for  the  construc- 
tion of  the  New  York  subway: 

The  specifications  and  contract  drawlngrs  hereinafter  men- 
tioned and  taken  In  oonnectlon  with  the  other  provisions  of 
this  contract,  are  Intended  by  the  Board  to  be  full  and  compre- 
hensive, and  to  show  all  the  work  required  to  be  done.  But 
In  a  work  of  this  magrnltude  It  Is  Impossible  either  to  show  In 
advance  all  details  or  to  precisely  forecast  all  ezlgrencles.  The 
specifications  and  contract  drawings  are  to  be  taken,  therefore, 
as  indicating^  the  amount  of  work,  Its  nature  and  the  method  of 
constructiion  so  far  as  the  same  are  now  distinctly  apprehended. 
The  railroad  Is  Intended  to  be  constructed  for  actual  use  and 
operation  as  an  Interurban  railroad  of  the  highest  class,  adapted 
to  the  necessities  of  the  people  of  the  City  of  New  York.  The 
contractor  shall  construct  and  complete  the  railroad  in  the  best 
uanner,  according  to  the  best  rules  and  usages  of  railway 
construction,  and  If  In  the  specifications  or  contract  drawings 
or  m  the  provisions  of  this  contract,  any  detail  or  other  matter 
or  thing  requisite  for  such  construction  be  not  mentioned,  nev- 
ertheless the  same  is  deemed  to  be  included,  and  the  contractor 
hereby  undertakes  to  do  the  same  as  part  of  his  work  hereun- 
der. And  it  Is  expressly  agreed  that  the  price  to  be  paid  to  the 
contractor  as  herein  prescribed  Includes  full  compensation  for 
every  such  detail,  matter  and  things. 

To  prevent  disputes  and  litigations,  the  engineer  shall  In  all 
cases  determine  the  amount,  quality,  acceptability,  and  fitness 
of  the  several  kinds  of  work  and  materials  which  are  to  be 
paid  for  under  this  contract;  shall  determine  all  questions  In 
relation  to  the  works  and  the  construction  thereof,  and  shall 
In  all  cases  determine  every  question  which  may  arise  relative 
to  the  fulfillment  of  this  contract  on  the  part  of  the  contrac- 
tor.    His  determination  and  estimate  shall  be  final  and  conclu- 
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8lve  upon  the  contractor,  and  in  case  any  question  shall  arise 
between  the  parties  hereto,  touchingr  the  contract,  such  deter- 
mination and  estimate  shall  be  a  condition  precedent  to  the 
rigrht  of  the  contractor  to  receive  any  money  under  his  oontract. 

Could  there  be  a  greater  compliment  paid  to  a  man  than 
the  engineer  pays  the  contractor  that  tackles  such  a  job? 
I'll  answer  that  myself.  Yes,  the  compliment  to  the  engi- 
neer paid  by  the  contractor  when  he  sigrns  that  contract. 

A  specification  for  any  given  piece  of  work  has  an  under- 
lying and  fundamental  meaning,  it  is  a  description  of  how  to 
secure  the  construction  with  given  materials  of  the  best 
character  of  work  obtainable,  and  the  relation  which  we 
bear  to  one  another  is  largely  governed  by  it.  If  the  mean- 
ing be  ambiguous  and  the  requirements  vague,  it  is  very  easy 
for  the  relations  to  degenerate  into  an  effort  to  see  how  much 
each  can  get  away  with;  a  greater  simplicity  and  a  larger 
measure  of  fair  dealing  would  seem  to  me  to  point  to  a 
great  possible  improvement. 

While  the  unlimited  authority  given  to  the  engineer  to  in- 
terpret and  finally  determine  the  meaning  of  the  contract 
provisions  is  in  practice  nullified,  first  by  enlarged  estimates 
to  meet  the  risk  of  an  improper  decision  and,  secondly,  by 
the  enforced  decisions  of  our  courts  holding  that  this  power 
is  really  not  conclusive,  still  some  method  should  be  devised 
which  will  not  only  limit  this  seeming  arbitrary  power  of 
the  engineer  to  make  or  break  a  contractor,  but  will  also 
retain  his  authority  to  control  and  direct  the  progress  of 
the  work. 

Public  work  in  the  United  States  is  largely  now  upon  a 
very  high  plane  of  accomplishment.  Our  great  private  work 
has  been  heretofore  free  from  scandal  and  corruption,  but 
curiously  our  organization  (that  is,  the  contract  system,  or 
the  engineer,  the  inspector  and  the  contractor)  is,  in  this 
particular,  I  believe,  today  in  greater  danger  from  these 
causes  upon  private  work  for  great  corporations  than  upon 
public  work. 

The  work  of  the  Panama  Canal  is  an  illustration,  and  the 
only  great  illustration  on  which  our  orgranization  did  not 
work  together.  My  belief  is  that  it  only  proves  the  rule  as 
an  exception  and  that  the  elimination  of  the  contractor  in 
that  instance  was  proper  and  best. 

The  twentieth  century  is  just  well  started  and  looms  big 
with  opportunity,  for  we  have  done  and  are  doing  great 
work. 


PRESIDENT  HILL:    Gentlemen,  before  you  take  up  the 
discussion  of  this  very  interesting  paper  I  am  requested  to 
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announce  that  at  the  close  of  this  session  a  group  picture 
will  be  taken  in  front  of  the  building. 

We  expected  Major  Crosby  to  be  here  and  open  this  dis- 
cussion, but  he  is  prevented  by  being  unexpectedly  required 
to  appear  in  court  this  morning;  and,  to  obviate  this  diffi- 
culty, he  kindly  sat  up  last  night  and  wrote  out  a  resume 
of  what  he  would  have  said  if  he  had  been  here,  and  that 
paper  has  been  intrusted  to  Professor  Blanchard,  of  Colum- 
bia University,  who  will  read  the  paper.  Ladies  and  Gentle- 
men,  Professor   Blanchard.     (Applause.) 

MAJ.  W.  W.  CROSBY  (Chief  Engineer,  Maryland  Geo- 
logical and  Economic  Survey,  and  Consulting  Engineer,  Bal- 
timore, Md.):  Mr.  Chairman  and  Gentlemen:  These  meet- 
ings have  often  been  subject  to  congratulations  on  the  charac- 
ter of  the  papers  presented  to  them,  but  seldom,  the  speaker 
feels,  have  the  causes  for  felicitations  to  the  author  and  to  the 
meeting  been  greater  than  in  the  case  of  the  valuable  paper 
just  presented  so  skillfully  and  competently  by  Mr.  Cran- 
ford,  an  acknowledged  expert  in  that  important  subject,  "The 
Relation  to  Each  Other  of  the  Engineer,  Contractor  and 
Inspector";  and  the  speaker  can  do  no  less  in  introducing 
his  discussion  of  this  paper  than  to  in  this  way  call  atten- 
tion to  his  appreciation  of  Mr.  Cranford's  efforts  in  the 
matter. 

With  many  of  the  statements  of  Mr.  Cranford  the  speaker 
agrees  most  heartily;  and,  as  a  matter  of  fact,  it  is  not  so 
much  with  the  idea  of  criticising  Mr.  Cranford's  statements 
that  he  offers  his  remarks,  as  with  the  idea  of  accenting 
certain  points  made  by  Mr.  Cranford,  the  importance  of 
which  appears  to  the  speaker  to  warrant  such  accent. 

Of  course,  it  is  not  now  necessary  to  defend  Mr.  Crtin- 
ford's  remarks  concerning  the  limitation  of  the  duties  of 
the  engineers  to  the  drawing  up  of  the  plans  and  specifica- 
tions for  the  work  and  the  appointment  by  other  parties, 
for  political  or  outside  considerations,  of  inspectors  on  the 
work.  The  present  recognition  of  the  general  desirability 
of  having  the  inspectors  a  part  of  the  engineering  organiza- 
tion, and  of  having  the  latter  in  charge  of  the  work  from  its 
conception,  through  its  performance  and  to  its  conclusion, 
relieves  any  necessity  for  argument  on  this  point.  It  may 
be  safely  said,  in  this  connection,  that  the  present  tendency 
is  to  place  more  and  more  authority  for  work  connected 
with  engineering  under  the  control  of  the  engineering  head 
because  of  the  benefits  to  be  had  thereby  in  so  many  ways. 

With  this  increase  of  authority  to  the  engineer,  there 
should,  and  does,  come  in  most  cases  the  proper  recognition 
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by  the  engineer  of  his  responsibilities  in  the  matter,  and  in 
such  cases  an  important  problem  for  the  engineer  to  solve 
is  how  to  organize  the  engineering  forces  so  that  his  duties 
to  the  public  or  his  employers  on  one  hand  may  be  responded 
to  fully  and  equally  on  the  other  hand  with  his  duties  to 
his  employees — including  among  the  latter  the  contractor — 
for  the  work. 

The  engineer  in  charge  cannot,  of  course,  personally  at- 
tend to  every  detail,  no  matter  how  competent  he  may  be 
in  his  line  of  work  or  as  an  individual,  and  it  becomes 
necessary  for  him  to  delegate  certain  authority  to  subordi- 
nates and  to  require  of  certain  subordinates  their  assistance 
in  keeping  him  informed  as  to  the  details  of  the  work  under 
him.  It  therefore  becomes  imperative  for  the  chief  engi- 
neer to  consider  carefully  the  amount  of  authority  to  be 
delegated  in  each  case  and  the  amount  of  demand  to  be 
placed  on  the  subordinate  in  each  case. 

The  authority  to  be  delegated  should  be  delegated  without 
any  "strings  tied  to  it,"  i.  e.,  the  chief  engineer  should  not 
delegate  to  a  subordinate  the  power  to  accept  work  and 
then  reserve  the  right  to  reject  that  work  when  so  accepted. 
It  is  unfair  to  a  contractor  to  tell  him  that  he  is  to  satisfy 
a  resident  engineer,  but  that  the  satisfaction  of  that  resident 
engineer  does  not  prevent  the  chief  engineer  from  rejecting 
the  work  which  is  satisfactory  to  the  resident  engineer. 
If  the  chief  engineer  cannot  trust  the  resident  engineer's 
judgment,  and  is  not  willing  to  be  bound  by  it,  he  should 
state  so  frankly  to  the  contractor  and  advise  him  that  the 
resident  engineer's  approval  of  the  work  may  mean  nothing 
in  so  far  as  the  obtaining  of  the  final  approval  of  the  chief 
engineer  to  the  work  goes. 

This  of  course  means  that  the  chief  engineer  must  be  care- 
ful in  his  selection  of  the  parties  to  whom  he  delegates 
authority  and  that  the  delegation  of  authority  will  depend 
upon  his  judgment  as  to  the  capabilities  of  the  subordinate; 
but,  as  the  subordinates  are  named,  employed  by  and  re- 
sponsible to  the  chief  engineer,  there  is  nothing  unfair  to 
the  chief  engineer  in  demanding  that  he  give  his  most  care- 
ful consideration  to  the  matter. 

An  inspector  is  supposed  to  merely  act  as  the  eyes  of  the 
chief  engineer  in  order  to  inform  the  latter  concerning  the 
details  of  certain  particular  work  on  which  the  inspector 
is  stationed.  To  give  an  inspector  authority  to  control  or 
modify  the  work  is  to  make  him  something  more  than  an 
inspector,  such,  for  instance,  as  a  resident  engineer  or  an 
engineer-inspector.     Unless   the   inspector  possesses,  in  the 
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opinion  of  the  chief  engineer,  ability  and  judgment,  from 
education  and  experience,  sufficient  to  warrant  the  delegation 
to  him  of  certain  limited  authority,  such  authority  should 
not  be  delegated  to  the  inspector  and  the  exact  position  of 
the  inspector  as  to  his  authority  or  control  over  the  work 
should  be  clearly  understood  by  all  parties  connected  with 
the  work.  As  said  before,  when  authority  is  delegated  to 
the  inspector  it  should  be  definite  and  the  delegation  should 
be  lived  up  to  fully. 

In  the  experience  of  the  speaker  more  difficulties  between 
the  engineering  department  and  the  contractors  have  arisen 
out  of  the  delegation  of  too  much  authority  to  an  inspector 
incompetent  to  properly  exercise  such  authority,  or  from 
the  delegration  of  authority  to  subordinates  with  a  string 
tied  to  that  authority  in  the  shap«  of  a  more  or  less  com- 
plete denial  of  delegation,  than  from  other  causes.  The 
speaker  has  seldom  found  it  difficult  for  competent  engi- 
neers and  contractors  to  get  along  harmoniously  together, 
although  occasionally  personal  difficulties,  misunderstand- 
ings, and  the  like,  will  temporarily  interrupt  the  harmony. 
But,  on  the  other  hand,  a  great  deal  of  discord  will  be  found 
to  originate  in  the  attempted  matching  of  a  smart  and  able 
man  on  one  side  with  a  green  and  incompetent  man  on  the 
other  side. 

The  speaker  heartily  agrees  with  Mr.  Cranford  in  the 
desirability  of  closer  association  of  the  scientific  and  the 
practical  man,  and  he  believes  that  a  better  appreciation  of 
each  other  will  quickly  follow  a  better  understanding  by 
each  of  the  other's  viewpoint.  He  agrees  further  with 
Mr.  Cranford  that  a  great  improvement  along  these  lines 
has  already  been  accomplished  and  that  more  seems  likely 
to  follow.  Mr.  Cranford's  remarks  about  less  politics  in 
engineering  work  being  desirable  will  not.  of  course,  be 
disputed,  nor  will  it  be  disputed,  the  speaker  thinks,  that 
improvement  will  result  in  every  case  where  concentration 
by  both  parties  to  a  contract  of  all  their  energies  toward 
the  proper  performance  of  the  contract  is  encouraged  and 
had  to  the  greatest  possible  degree  by  the  elimination  of 
all  improper  motives  for  its  performance. 

Mr.  Cranford's  quotation  of  certain  clauses  from  a  very 
important  contract  recently  submitted  to  bidders  brings 
again  to  the  attention  of  his  listeners  a  strong  argument 
against  lump  sum  contracts.  It  is  true  that  occasionally 
this  form  of  contract  seems  unavoidable,  but  it  is  hard  to 
defend  any  contract  which  places  one  or  both  parties  to  it 
in  the  position  of  gamblers  betting  on  chance.    The  speaker 
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agrees  with  Mr.  Cranford  that  specifications  should  alwaya 
be  as  clear  and  definite  as  it  is  possible  to  make  them  con- 
cerning the  work  required  to  be  done  and  concerning  the 
duties  of  each  party  to  the  contract,  and  his  strong  predilec- 
tion concerning  any  details  of  work,  impossible  of  specifi- 
cation in  advance,  is  fo»  a  provision  in  the  original  contract 
of  opportunity  for  a  proper  supplemental  agreement  con- 
cerning the  unforeseen  work  or  details.  The  speaker  is 
well  aware  that  the  opportunity  for  supplemental  contracts 
has  in  some  cases  been  abused,  but  he  thinks  that  this 
abuse  has  not,  in  the  long  run,  been  more  unsatisfactory  to 
the  public  or  to  the  engineers  and  the  contractors  than 
have  the  lump  sum  contracts,  so-called;  and  he  further  be- 
lieves that  a  possible  abuse  of  the  opportunity  for  supple- 
mental agreements  suggested  as  above  to  be  provided  can 
be  reduced  to  the  minimum  through  proper  provisions  in 
the   original  contract. 

In  a  lecture  before  the  graduate  students  in  highway 
engineering  at  Columbia  University  the  speaker  made  the 
following  statements  wHtch  ^eem  to  him  will  bear  repeti- 
tion here: 

One-  of  the  Important  duties  of  a  chief  engineer  is  that  of 
acting  as  arbitrator  or  referee  on  questions  of  interpretations 
of  the  speclflcations.  The  courts  havo  again  and  again  decided 
that  the  essential  of  the  execution  of  a  contract  is  its  substan- 
tial performance  in  all  respects.  The  over-performance  of  on© 
detail  does  not  necessarily  Justify  the  under-performance  of 
another.  The  literal  carrying  out  of  any  specification  cannot 
be  insisted  upon  unless  it  can  be  shown  that  the  literal  per- 
formance is,  in  the  honest  judgment  of  the  engineer,  necessary 
in  order  that  the  expected  value  of  the  detail  may  be  had.  As 
to  what  is  not  a  substantial  performance  of  a  contract,  a  high 
court  has  said:  "A  contract  is  not  substantially  performed  by 
substituting,  for  that  which  is  expressly  required,  materials^ 
methods  of  workmanship  which,  in  the  opinion  of  the  con- 
tractor and  his  experts,  are  'just  as  good*  unless  the  substitu- 
tion relates  to  a  matter  of  minor  importance,  is  made  in  ffood 
faith,  and  for  sufficient  reasons,  and  there  is  an  adequate  al- 
lowance for  the  difTerence."  As  to  what  is  a  substantial  per- 
formance in  any  case,  it  will  depend  on  the  peculiar  circum- 
stances of  that  case. 

But  enough  has  probably  been  said  to  indicate  the  legal  side 
of  questions  likely  to  arise.  Such  are  less  likely  to  arise  where 
the  specifications  are  full  and  complete.  Again,  in  such  cases, 
there  will  be  far  less  opportunity  for  any  questions  to  come  up 
for  arbitration  except  those  concerning  substitutions.  And 
these  latter  are  then  the  most  easily  handled. 

On  all  questions  the  decisions  of  the  chief  engineer  must  be 
based  on  equity  and  fairness.  His  employers  have  employed 
him  to  produce  certain  results  and  have  arranged  for  certain 
assistance  to  him  for  that  end.  He  is  obligated  to  secure  those 
results  at  a  fair  cost  to  his  employers.  He  is  also  under  obliga- 
tion  to  be  fair  to  his  assistants.     It  is  for  him  to  decide,  or 
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should  be,  what  a  fair  return  is  for  the  pay  griven.  Upon  his 
judgment  in  this  respect  depends  much  of  his  reputation  as  an 
engineer.  Simply  because  he  has  a  contractor  in  a  tight  grip 
does  not  authorize  his  squeezing  anything  unfairly  out  of  him 
any  more  than  is  he  justified  in  requiring  one  or  more  of  his 
employees  to  work  at  low  rates  because  they  happen  to  need 
the  particular  positions  they  hold. 

It  is  quite  possible  that  undue  emphasis  at  the  conventions 
of  this  association  has  been  laid  upon  the  friction  between 
engineers  and  contractors.  As  a  matter  of  fact,  most  engi- 
neers and  contractors  will  readily  agree  that  the  friction  is 
only  infrequently  of  a  serious  nature  and  that  it  by  no 
means  cuts  the  figure  in  the  relations  of  contractors  and 
engineers  that  possibly  this  discussion  might  lead  the  lay 
public  to  believe.  Out  of  the  vast  amount  of  work  done 
by  contractors  under  engineers,  only  a  very  small  percentage 
of  the  questions  arising  ever  goes  to  the  courts  for  settle- 
ment, and  this  matter  of  friction  between  engineers  and 
contractors  always  reminds  the  speaker  of  the  story  of  a 
man  who,  annoyed  by  the  croaking  of  frogs  when  he  wished 
to  sleep,  made  arrangements  with  a  certain  commission 
merchant  at  a  definite  price  for  the  sale  of  a  carload  of 
frogs'  legs.  When  he  went  to  accumulate  the  legs  for  ship- 
ment, he  found  himself  obliged  to  telegraph  the  commission 
merchant  that  he  could  find  but  half  a  dozen  frogs'  legs  to 
ship  him,  although  he  assumed  from  the  noise  they  made 
he  would  have  no  difficulty  in  getting  a  carloa-d. 

The  speaker  thinks  there  can  be  no  question  but  what 
the  relations  of  the  engineer  and  his  subordinates  with  the 
contractor  will  be  carried  on  with  the  least  possible  friction 
by  the  closest  mutual  understanding  of  the  duties  and  re- 
sponsibilities of  each  and  by  the  expression  in  the  specifica- 
tions, as  far  as  may  be  necessary  or  practicable,  clearly  and 
without  ambiguity  of  such  duties  and  responsibilities  and 
of   the    details    of   the    work   itself. 

PRESIDENT  HILL:  I  express  the  opinion  of  all  present 
in  thanking  Professor  Blanchard  for  reading  the  paper  which 
he  has,  and  I  am  sure  you  also  recognize  the  fact  of  the 
great  debt  of  the  association  to  Dr.  Crosby  for  taking  the 
pains  and  the  time  to  write  out  the  paper  which  has  just 
been  read.  Major  Durham,  Chief  Engineer  of  the  Bureau 
of  Highways,  New  York,  will  take  up  the  discussion  of  the 
question.  Ladies  and  Gentlemen,  I  take  pleasure  in  present- 
ing to  you  Major  Durham.     (Applause.) 

H.  W.  DURHAM  (Chief  Engineer,  Bureau  of  Highways, 
Borough  of  Manhattan,  New  York,  N.  Y.):  The  story  is 
told    of    two    London    cab    drivers    who  found  themselves 
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Opposed  in  a  traffic  blockade.  When  one  had  exhausted  his 
vocabulary  of  epithets,  a  bystander  inquired:  "Why  don't 
you  answer  him  back?"  "How  can  I?"  was  the  retort,  "he 
has  used  all  the  best  words." 

I  am  in  somewhat  the  same  condition  as  regards  supple- 
menting Mr.  Cranford's  paper  with  any  remarks  of  my  own. 
In  the  first  place,  it  needs  no  answering  back,  and  I  shall 
not  attempt  any  refutation  of  the  thoughts  he  has  so  clearly 
set  forth.     In  the  main,  I  am  in  entire  accord  with  them. 

There  is  at  present  so  slight  a  line  of  demarcation  between 
the  engineer  and  the  contractor,  so  frequent  a  changing 
from  one  side  to  the  other,  and  so  often  an  occupancy  of 
positions  in  both  fields  by  the  same  man,  that  there  is  not 
much  room  for  the  arguments  of  the  old  platitudes  which 
were  once  used  to  express  what  the  extremists  in  both  lines 
of  work,  so-called  practical  and  theoretical  men,  assumed 
as  definitions  of  each  other.  We  still  have  witli  us,  however, 
the  young  enthusiastic  technical  graduate,  who  expects  to 
find  the  contractor  constantly  endeavoring  to  cover  up  poor 
work;  and  we  shall  be  fortunate  if  we  can  conserve  his 
enthusiasm  and  ideals,  while  teaching  him  that  the  success- 
ful contractor  is  not  trying  to  leave  monuments  of  poor 
work  behind  him,  and  that  it  is  not  always  necessary  to 
shut  down  a  job  because  every  stone  in  the  concrete  may 
not  pass  the  standard  ring.  On  the  other  hand,  we  also 
have  in  equal  numbers  the  practical  construction  man,  who 
thinks  no  inspector  can  judge  work  who  has  not  carried 
it  on  for  ten  years  and  whose  idea  of  conserving  his  em- 
ployer's interest  is  to  save  a  bag  of  cement  whenever  the 
inspector's  back  is  turned.  I  encounter  both  kinds  too  fre- 
quently to  regard  the  subject  of  this  paper  as  of  anything 
but  extreme  importance  in  bringing  out  a  proper  idea  of 
the  relations  of  both  parties  to  the  contract. 

A  contract  is  a  bargain  binding  on  both  sides  alike,  and 
the  ancient  rule,  "Let  the  buyer  beware,"  makes  essential 
the  inspector.  In  an  ideal  commonwealth,  with  all  men 
equally  able  and  disinterested,  the  contract  would  pass  by 
word  of  mouth  and  inspection  would  be  unnecessary.  But 
as  long  as  men  are  human,  as  long  as  it  is  human  nature 
to  work  for  one's  own  hand  more  earnestly  than  for  the 
community,  then  the  inspector  and  the  organization  of 
which  he  is  a  part  form  an  essential  governor  in  regulating 
the  mechanism  by  which  great  results  are  accomplished, 
and  in  which  the  contractor  is  not,  as  some  would  say,  a 
necessary  evil,  but  the  engine  which  accomplishes  some  of 
the  great  results  for  the  human  race. 
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It  is  perhaps  sometimes  forgotten  in  the  recognition  of 
the  greatness  of  the  work  of  this  and  the  past  century  that 
engineering  is  not  a  new  profession,  but  is  coincident  with 
the  dawn  of  civilization  and  history,  and  that  its  develop- 
ment has  been  as  fair  a  measure  of  progress  as  that  of  the 
arts  and  philosophy.  The  earliest  recorded  civilized  races 
have  left  to  history  engineering  works  as  great  as  their 
accomplishments  in  other  lines.  The  division  of  labor  be- 
tween engineer  and  contractor  is  equally  ancient,  for  there 
have  always  been  those  with  ability  to  plan  and  others  with 
the  ability   to  execute. 

That  the  diflFerences  which  sometimes  occur  between  them 
are  not  of  recent  origin  is  shown  by  an  extract  from  the 
report  of  Nonius  Datus,  a  Roman  engineer  in  152  A.  D., 
about  some  tunnel  construction  for  the  water  supply  of  the 
township  of  Saldae.  Nonius  Datus  appears  to  have  been 
one  of  the  type  of  consulting  engineers,  not  unknown  at 
the  present  time,  too  busy  to  pay  the  necessary  close  at- 
tention to  each  of  their  many  interests.  His  attention 
to  his  work  was  recalled  by  the  following  petition: 

Varius  Clemens  srreets  Valerius  Etruscus,  and  begs  him  in 
his  own  name  and  in  the  name  of  the  township  of  Saldae  to  dis- 
patch at  once  the  hydraulic  engrineer  of  the  III  legion.  Nonius 
Datus,  with  orders  that  he  finish  the  work,  which  he  seems  to 
have  forgotten. 

"The  petition,"  it  is  recorded,  "was  favorably  received 
by  the  governor  and  by  the  engineer,  Nonius  Datus,  who 
when  he  had  fulfilled  his  mission,  wrote  to  the  magistrates 
of  Saldae  the  following  report:" 

After  leaving  my  quarters  I  met  with  the  brigands  on  my 
way,  who  robbed  me  even  of  my  clothes,  and  wounded  me 
severely.  I  succeeded,  after  the  encounter,'  in  reaching  Saldae, 
where  I  was  met  by  the  governor,  who,  after  allowingr  me  some 
rest,  took  me  to  the  tunnel.  There  I  found  everybody  sad  and 
despondent;  they  had  given  up  all  hopes  that  the  two  opposite 
sections  of  the  tunnel  would  meet,  because  each  section  had 
already  been  excavated  beyond  the  middle  of  the  mountain,  and 
the  junction  had  not  yet  been  effected.  As  always  happens  in 
these  cases,  the  fault  was  attributed  to  the  engrineer,  as  though 
he  had  not  taken  all  precautions  to  insure  the  success  of  the 
work.  What  could  I  have  done  better?  I  begran  by  surveyingr 
and  taking  the  levels  of  the  mountain;  I  marked  most  carefully 
the  axis  of  the  tunnel  across  the  ridgre;  I  drew  plans  and 
sections  of  the  whole  work,  which  plans  I  handed  over  to 
Petronius  Celer,  then  grovernor  of  Mauritania;  and,  to  take 
extra  precaution,  I  summoned  the  contractor  and  his  workmen, 
and  began  the  excavation  in  their  presence,  with  the  help  of 
two  grange  of  experienced  veterans,  namely,  a  detachment  of 
marine-infantry  (classicos  milites)  and  a  detachment  of  Alpine 
troops  (gaesates).  What  more  could  I  have  done?  Well, 
during   the  four  years  I   was  absent  at  Lambaese,   expecting 
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every  day  to  hear  the  grood  tidingrs  of  the  arrival  of  the  waters 
of  Saldae,  the  contractor  and  the  assistant  had  committed 
blunder  upon  blunder;  in  each  section  of  the  tunnel  they  had 
divergred  from  the  straight  line,  each  towards  his  rigrht,  and. 
had  I  waited  a  little  longrer  before  coming:,  Saldae  would  have 
possessed  two  tunnels  instead  of  one.  Nonius  Datus.  having: 
discovered  the  mistake,  caused  the  two  divergringr  arms  to  be 
united  by  a  transverse  channel;  the  waters  of  Ain-Seur  could 
finally  cross  the  mountain;  and  their  arrival  at  Sadae  was 
selebrated  with  extraordinary  rejoicings,  in  the  presence  of  the 
ffovernor  Varius  Clemens  and  of  the  engineer. 

From  this  bit  of  ancient  history  we  see  that  eighteen 
hundred  years  ago  there  was  the  familiar  trio  of  the  engi- 
neer too  busy  to  visit  his  work,  the  inspector  who  did  not 
inspect,  and  the  careless  contractor. 

It  is  hardly  a  correct  view  of  the  case  to  regard  the 
control  of  public  work  by  engineers  as  a  new  thing.  The 
course  of  history  shows  a  succession  of  instances  of  engi- 
neers who  were  not  only  great  designers,  but  great  ex- 
ecutives and  in  control  of  extensive  organizations  and  work. 
And  if  there  has  been  until  recently  a  period  of  undue 
subordination  and  lack  of  responsibility  on  the  part  of  the 
engineer  for  great  public  works,  if  the  inspection  has  been 
carried  on  as  a  form  of  political  graft,  if  the  relation  of 
contractors  to  public  work  was  at  one  time  such  as  to 
throw  a  stigma  upon  all  associated  with  it — ^it  is  rather  a 
phase  of  current  conditions  in  American  history  than  an 
example  of  engineering  construction  work  previous  to  the 
present  quarter  century.  Recognition  of  this  fact  does  not 
at  all  detract  from  the  acknowledgment,  so  well  expressed 
in  this  paper,  of  the  previously  unexampled  magnitude  to 
which  the  work  of  engineers  and  contractors  has  now  ar- 
rived and  the  improvement  in  the  standing  of  both  which 
is  taking  place  at  the  present  time. 

An  exception  must  be  taken  to  the  author's  statement 
that  engineering  is  an  exact  science.  The  Quebec  Bridge 
is  sufficient  proof  that  even  in  the  branches  of  engineering 
thought  to  be  most  exact  the  unknown  quantity  is  still 
appallingly  preponderant,  and  no  great  work  can  be  carried 
on  without  the  combination  of  technical  and  practical  knowl- 
edge; the  former,  after  all,  being  only  a  tool  and  the  latter 
merely  another  way  of  defining  common  sense,  which  has 
not  depreciated  in  value  in  recent  years. 

The  author's  criticism  of  certain  specification  clauses  fol- 
lows  somewhat  the  line  of  argument  so  ably  made  by  Mr. 
Murphy  at  the  Cincinnati  convention  last  year.  In  so  far 
as  both  of  them  urge  for  more  clearness  in  specification 
writing  and  for  the  elimination  of  vague   clauses  intended 
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to  proteet  a  lazy  or  inefficient  engineer,  there  can  be  noth- 
ing but  agreement  for  their  arguments.  It  must  be  borne 
in  mind,  however,  when  criticising  the  phraseology  of  pub- 
lic contracts,  that  we  are  passing  beyond  the  territory  clear- 
ly belonging  to  the  engineer  and  contractor,  and  entering 
that  of  the  lawyer  as  well,  in  whose  profession  the  ultimate 
interpretation  of  contracts  lies.  It  would  seem  from  the 
number  of  bidders  on  the  New  York  subway  work  at  the 
present  time  that  there  are  plenty  of  contractors  willing 
to  pay  Public  Service  Commission  engineers  the  compliment 
of  signing  contracts  containing  the  phraseology  objected  to 
by  the  author  of  the  paper. 

The  time  for  effective  protest  against  unfair  or  ambiguous 
contract  and  specification  clauses  is  before  the  calling  for 
bids.  While  recognizing  fully  the  many  vexations  frequently 
endured  by  contractors  from  blanket  clauses  possibly  writ- 
ten to  assist  an  incompetent  engineer,  I  cannot  regard,  with- 
out further  proof,  all  phraseology  of  the  type  quoted  as 
unnecessary  in  contracts  for  public  works. 

In  fairness  to  both  sides  of  the  question,  another  phase 
must  be  noted.  I  have  never  had  an  instance  of  a  con- 
tractor objecting  to  the  engineer's  use  of  any  options  given 
him  under  such  clauses  for  the  acceptance  of  work  about 
which  there  might  have  been  cause  to  question  its  exact 
and  literal  compliance  with  the   specifications. 

I  have  sometimes  wondered,  when  urged  that  certain  de- 
partures from  literal  requirements  gave  results  "substan- 
tially in  accordance  with  specifications,"  whether  or  not  the 
contractor  would  be  satisfied  to  have  his  final  payment  also 
modified  to  suit  the  engineer's  opinion  of  what  might  be 
"substantially"   the   value   of    the   work. 

There  can  be  no  exception  to  the  just  grievance  con- 
tractors have  had  on  too  much  work  against  the  type  of 
inspectors  furnished.  This  is  a  matter  which  is  frequently 
difficult  for  the  engineer  on  public  work  to  control.  The 
placing  of  the  appointments  of  such  men  under  civil  service 
regulations  by  competitive  examination  eliminated,  to  a  large 
extent,  the  employment  of  men  for  political  and  other  im- 
proper reasons,  with  consequent  opportunities  for  dishonesty 
on  both  sides.  But  while  the  rules  of  the  civil  service  com- 
missions obviate  an  inefficient  and  dishonest  minimum,  they 
also  sometimes  prevent  attaining  an  efficient  maximum. 

Until  recently,  on  municipal  work  in  New  York,  the 
tendency  has  been  to  maintain  a  class  of  inspectors  with 
slight  opportunities  for  advancement,  and  consequent  lack 
of   ambition.     At   present   we   are    endeavoring   to    provide 
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means  of  promotion  for  those  deserving  it  and  a  consequent 
interest  in  the  entering  of  this  rank  by  ambitious  young 
men.  With  all  his  faults,  the  young  engineer,  just  out 
of  college,  after  a  little  experience  and  proper  restraint, 
will  make  a  better  inspector  than  the  easy-going  man  with 
no  eye  to  a  future  increase  of  responsibility.  We  hope  we 
are  getting  just  what  the  author  of  the  paper  suggests — ^a 
little  less  politics  and  more  responsibility  for  our  engineers 
and  inspectors;  and  we  are  willing  to  hope  that  the  same 
may  be  true  of  our  contractors. 

The  author  refers  to  the  work  of  the  Panama  Canal.  It 
is  probably  true,  as  he  says,  that  the  elimination  of  the 
contractor  in  that  instance  was  essential.  It  should  be 
borne  in  mind,  however,  in  regard  to  this  work,  which  is 
frequently  held  up  as  a  model  of  engineering  construction 
carried  on  by  the  benevolent  despot  handling  a  big  work 
mere  proficiently  than  could  be  done  by  contract,  that 
the  despot  has  also  control  of  all  news  given  out  about  the 
work  and  all  the  displaying  of  it  to  the  tourists,  and  is 
2,500  miles  away  from  interference,  with  no  limit  on  ex- 
penditure. 

An  unfair  comparison  is  made  by  the  public  when  this 
construction  is  held  up  as  exceeding  in  efficiency  the  great 
work  that  contractors  are  doing  in  this  part  of  the  world, 
just  as  an  unfair  comparison  is  made  by  the  public  in  as- 
suming that  the  successful  completion  of  the  canal  is  due 
to  the  superseding  of  the  civil  engineer  by  the  military. 
As  one  who  was  connected  with  this  work  for  three  and 
a  half  years  from  its  commencement,  who  served  under  all 
the  forms  of  organization  in  power  there,  and  who  had 
responsibilities  for  the  design  and  execution  of  one-fourth 
of  one  per  cent,  of  the  total  work  in  value,  or  about  one 
million  dollars'  worth  of  municipal  engineering  construc- 
tion, I  feel  that  sufficient  acknowledgment  is  not  made  of 
the  fact  that  the  civil  engineers  did  all  the  dirty  work,  made 
the  Isthmus  a  fit  place  to  live  in,  solved  whatever  engineer- 
ing problems  there  were,  and  turned  over  to  the  present 
efficient  military  organization  the  tools  with  which  it  has 
so  ably  carried  on  the  construction  of  the  canal  to  com- 
pletion. Where  political  and  sanitary  questions  were  so 
closely  interwoven  with  the  actual  engineering  construction, 
it  was  probably  a  proper  decision  to  carry  on  the  work  with- 
out the  further  complication  of  contracts.  But  that  it  has 
been  done  as  efficiently  or  economically  is  a  debatable  ques- 
tion. Certainly  no  contractor's  system  would  be  so  inelastic 
in  its  prevention  of  the  interchange  of  materials  from  one 
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part  of  the  work  to  another  as  to  produce  a  case  similar 
to  one  with  which  1  am  familiar,  where,  within  a  distance 
of  a  mile,  one  division  was  turning  12  by  12  timbers,  for 
which  it  had  no  use,  into  2-in.  planks,  while  another,  which 
needed  heavy  posts,  was  constructing  them  by  the  process  of 
spiking  2  by  12's  together. 

A  recognition  of  the  present  relations  oi  engineer  and 
contractor  recognizes  also  not  only  a  period  of  great  works 
of  unexampled  magnitude,  but  the  passing  in  large  measure 
of  the  pioneering  period  in  American  history,  which  includes 
the  time  of  shirt-sleeve  engineering  as  well  as  that  of  shirt- 
sleeve diplomacy.  Acknowledgment  of  the  accomplishment 
of  the  period  which  produced  the  type  of  practical  man  who 
could  report  before  he  received  an  engineer's  plan  of  a 
temporary  bridge  he  was  to  erect  over  a  railway  washout 
that  "the  damned  picture  hasn't  come  yet,  but  the  bridge 
is  up  and  trains  going  over  it,"  will  include  a  recognition 
that  we  have  arrived,  not  at  an .  entirely  new  stage,  but  at 
an  advanced  position  among  the  older  nations  where  our 
work  requires  the  highest  development  both  of  science  and 
constructive  ability,  as  well  as  the  tact  of  great  leaders 
of  men  in  those  at  its  head.     The  class   of  engineer  who 

had   "no  use   for  any  gentleman"   in   his   organization 

is  passing. 

PRESIDENT  HILL:  The  discussion  will  be  next  taken 
up  by  Mr.  Fred  E.  Ellis,  Manager  of  the  Essex  Trap  Rock 
&  Construction  Co.,  Peabody,  Mass. 

F.  E.  ELLIS  (Manager,  Essex  Trap  Rock  &  Construc- 
tion Co.,  Peabody,  Mass.) :  I  think  that  we  will  all  agree  that 
the  best  results  in  road  building  by  contract  can  be  obtained 
only  when  the  engineer  and  the  contractor  have  perfect  confi- 
dence in  themselves  and  in  each  other.  When  this  state  of. 
mind  exists  they  will  both  be  working  for  the  good  of  the 
road,  but  anything  which  tends  to  or  does  disturb  their  faith 
in  each  other  will  be  reflected  in  the  work  they  do  together. 

I  am  going  to  try  to  show  you  from  a  contractor's  view 
what  helps  to  make  the  relations  between  the  engineer  and 
contractor  harmonious,  and  what  makes  discord  between 
them  and  their  work.  To  do  this  I  shall  try  to  show  yoti 
what  goes  on  in  a  contractor's  mind  while  bidding  on  a  con- 
tract and  during  construction. 

The  first  knowledge  that  a  contractor  has  or  ought  to 
have  that  a  road  is  to  be  let  by  contract  is  when  he  sees 
the  advertisement  inviting  bids.  For  the  purpose  of  illus- 
tration let  us  take  a  case  where  the  location  of  the  work 
is  in  a  new  territory  from  that  in  which  the  contractor  has 
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been  doing  work,  and  the  contractor  and  engineer  are  un- 
known to  each  other  even  by  reputation.  The  first  feeling 
a  contractor  has  upon  receiving  such  an  invitation  is  one  of 
curiosity.  He  wonders  what  kind  of  a  country  it  is,  what 
kind  of  people  live  along  the  road,  what  kind  of  roads  they 
have,  what  kind  of  roads  they  propose  to  have,  what  kind  of 
engineers  they  have,  what  kind  of  contractors  they  have, 
etc.  The  spirit  of  competition  is  next  aroused  in  the  con- 
tractor. He  feels  that  he  would  like  to  put  his  knowledge, 
experience  and  organization  up  against  that  of  other  con- 
tractors, and  if  given  a  good  set  of  rules  and  a  fair  referee 
he  has  no  fear  of  the  result  of  his  competition.  He  feels  that 
he  can  do  the  work  as  well  as,  if  not  better  than,  his  competi- 
tors; but  he  knows  that  in  order  to  get  the  work  he  must 
do  it  at  a  less  cost  than  his  competitors. 

The  contractor  next  procures  a  set  of  plans  and  specifica- 
tions. These  are  the  rules  under  which  the  game  is  to  be 
played.  The  principal  thing  which  interests  the  contractor 
at  this  time  is  the  kind  of  road  which  is  to  be  built  and 
he  turns  to  that  part  of  the  specifications  which  gives  a 
description  of  the  type  of  road.  If  the  contractor  finds  that 
the  road  is  of  a  kind  he  has  had  experience  with  he  enters 
upon  the  competition  with  much  greater  confidence  than 
he  otherwise  would.  The  contractor  will  find  nothing  in  the 
specifications  which  shows  any  confidence  in  the  contractor 
either  by  the  commission  or  the  engineer;  neither  is  there 
anything  in  the  specifications  which  inspires  the  contractor 
with  any  faith  in  the  engineer. 

The  contractor  next  views  the  location  of  the  work.  If 
he  finds  that  the  specifications  fit  the  location,  that  therr 
are  evidences  of  individual  study,  that  the  engineer  has  taken 
advantage  of  the  local  conditions  and  he  is  satisfied  that  he 
can  do  a  good  job  under  the  specifications,  then  the  contractor 
begins  to  have  confidence  in  the  engineer.  If,  however,  he 
finds  that  the  specifications  show  little  evidence  of  individual 
study  or  there  are  evidences  of  incomplete  surveys  taken  at 
unseasonable  times  of  the  year  when  accuracy  is  impossible, 
then  he  has  not  found  much  as  far  as  he  has  gone  to  plant 
even  the  seed  of  confidence. 

The  next  step  for  the  contractor  to  take  is  to  get 
acquainted  with  the  engineer,  to  have  a  chance  to  size  him 
up,  to  give  the  engineer  a  chance  to  size  the  contractor  up, 
and  to  find  out  in  a  general  way  from  the  engineer  how  near 
to  the  specifications  he  expects  the  work  to  be  done;  the 
specifications  being  drawn  so  accurately  and  with  so  little 
elasticity  that  it  is  impossible  to  ever  build  a  road  to  the 
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letter  of  the  specifications.  It  is  absolutely  necessary  that 
the  minds  of  the  engineer  and  contractor  should  meet  before 
any  intelligent  businesslike  bid  can  be  made.  Any  bid  made 
otherwise  is  in  the  nature  of  a  gamble  and  not  a  business 
proposition.  In  order  that  there  be  no  misunderstanding  as 
to  what  I  mean  by  work  not  being  done  in  accordance  with 
the  letter  of  the  specifications,  I  will  give  this  illustration. 

Almost  all  specifications  contain  a  clause  which  reads  in 
substance  as  follows:  "Subgrade  shall  be  true  to  lines  and 
grades  as  shown  upon  the  plan."  I  do  not  believe  that  there 
was  ever  a  road  built  where  the  subgrade  was  absolutely 
true  to  the  lines  and  grades  as  shown  on  plans.  I  am  willing 
to  confess  that  if  this  clause  were  interpreted  literally,  I 
would  still  be  working  upon  the  subgrade  of  the  first  state 
road  I  ever  contracted  for,  seventeen  years  ago.  The  dif- 
ference in  expense  to  the  contractor  in  trying  to  obtain 
absolute  accuracy  and  of  doing  work  approximately  within 
the  limits  of  good  workmanship,  is  very  great,  and  when 
carried  on  throughout  all  the  items  in  the  contract,  means 
either  a  profit  or  a  loss  to  the  contractor.  It  is  on  such 
items  as  this  that  the  contractor  sizes  up  the  engineer  in  a 
general  way  and  makes  up  his  mind  whether  he  belongs  td 
the  "big  class"  or  the  "fussy  class,"  and  when  this  has  been 
done  the  contractor  is  in  condition  to  make  an  intelligent 
bid — a  bid  which  is  based  not  upon  the  letter  of  the  specifi- 
cations, but  upon  the  spirit  of  the  specifications  as  settled 
upon  when  the  minds  of  the  engineer  and  the  contractor 
met  I  might  add  that  the  bid  made  up  with  the  so-called 
"fussy"  engineer  in  charge  will  be  somewhat  higher  than 
that  with  the  liberal  engineer. 

The  contractor  likes  to  leave  the  engineer  confident  that 
he  understands  just  exactly  what  the  engineer  requires,  and 
confident  that  he  can  fulfill  the  requirements.  He  likes  to 
feel  that  the  engineer  has  the  confidence  of  his  superiors 
and  that  what  he  says  goes  with  them;  that  the  road  to  be 
built  is  of  the  engineer's  own  design  and  is  to  be  built  under 
his  directions  without  any  influence  being  brought  to  bear 
either  from  within  the  department  or  from  the  outside.  The 
contractor  likes  to  feel  that  the  engineer  has  faith  in  him, 
that  if  the  contract  is  awarded  to  him  it  will  be  carried  out 
in  accordance  with  the  spirit  of  the  specifications  in  such  a 
manner  that  it  will  be  a  credit  both  to  the  engineer  and  the 
contractor.  The  contractor  having  received  the  necessary 
information  makes  out  a  bid  and  submits  it  to  the  proper 
authorities. 

The    next    steps    are    the    awarding    and    signing    of    the 
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contract  and  the  commencement  of  the  work.  If  the  work  is 
done  under  the  personal  charge  of  the  engineer  the  work  will 
go  along  smoothly;  but  if  the  work  is  not  in  personal  charge 
of  the  engineer,  there  appears  upon  the  scene  a  third  party 
in  the  person  of  the  inspector  who  is  mentioned  in  the 
specifications  under  the  clause  "engineer  or  others  upon 
whom  authority  is  conferred."  If  the  inspector  has  been 
brought  up  under  the  engineer  or  has  worked  for  a  long 
time  with  him,  thinks  the  same  and  acts  the  same  as  the 
engineer,  there  is  still  no  reason  to  doubt  that  the  work  will 
run  along  as  smoothly  as  if  in  direct  charge  of  the  engi- 
neer. In  other  words  the  confidence  which  existed  between 
the  engineer  and  contractor  will  exist  between  the  inspector 
and  contractor.  The  minds  of  the  engineer  and  contractor 
having  met,  the  minds  of  the  inspector  and  contractor  will 
meet  on  the  same  lines.  If,  on  the  other  hand,  the  inspector 
is  unknown  to  the  engineer,  does  not  understand  his  mind 
and  his  methods,  friction  cannot  be  avoided.  The  con- 
tractor has  entered  upon  his  contract  in  good  faith  and  may 
be  carrying  out  his  contract  in  accordance  with  the  spirit 
of  the  specifications  and  still  the  work  may  be  interrupted 
by  the  inspector.  The  inspector  has  for  his  authority  the 
written  specifications.  When  such  an  interruption  occurs 
the  contractor  receives  a  shock  similar  to  that  which  a  sur- 
geon would  receive  if  he  were  stopped  in  the  midst  of  an 
operation  by  an  inexperienced  attendant  whose  only  knowl- 
edge and  authority  were  contained  in  an  inaccurate  written 
description  of  the  operation  as  performed  on  some  other 
person  by  another  surgeon.  He  knows  the  patient  will 
suffer  as  well  as  himself.  There  is  this  difference,  however, 
the  doctor  generally  receives  his  pay  even  if  the  patient  dies 
while  the  contractor  receives  nothing  unless  the  operation 
is  a  success.  Up  to  this  time  both  the  contractor  and  the 
engineer  have  lived  up  to  the  spirit  of  their  agreement,  each 
having  mutual  confidence  in  each  other.  The  entrance  of  the 
inspector  with  views  different  from  those  of  the  engineer 
places  the  contractor  in  an  entirely  different  position  from 
that  which  he  occupied  when  the  bid  was  made  up. 

The  inspector  is  not  alone  responsible  for  this  condition 
of  affairs.  We  all  know  that  the  public  clamor  and  demand 
for  improved  roads  is  far  in  advance  of  the  spread  of  prac- 
tical knowledge  of  good  roads  construction.  Most  of  the 
inspectors  are  recruited  from  the  ranks  of  students  who 
have  been  studying  exact  sciences  or  from  persons  whose 
only  knowledge  of  road  construction  is  contained  in  the 
book  of  specifications.     Their  knowledge  of  contractors  in 
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general  is  limited  to  what  they  have  read  in  the  newspapers. 
All  being  wealthy  and  dishonest,  and  having  no  pride  in  their 
work,  their  only  object  in  doing  it  is  to  skin  it  and  get  away 
with  all  the  money  possible.  The  contract  and  specifica- 
tions aid  him  in  taking  this  view.  No  one  has  told  him 
that  the  greatest  ambition  of  a  road  contractor  is  to  be 
known  in  the  community  where  he  has  done  work  as  the 
man  who  built  a  good  road  and  not  be  known  as  the  man 
who  made  a  pile  of  money  and  built  a  poor  road.  If  the 
measure  of  a  man's  success  is  the  amount  of  good  work 
he  leaves  in  a  community  and  not  the  amount  of  money  he 
takes  out  of  the  community  the  road  contractor  comes  very 
near  to  being  a  successful  man. 

I  have  tried  to  show  you  from  a  contractor's  standpoint 
what  goes  to  make  the  relations  between  the  contractor, 
engineer  and  inspector  harmonious  and  what  tends  to  make 
discord.  It  is  plain  to  see  that  the  cause  for  discord  is  in 
the  different  interpretation  of  the  specifications;  therefore 
change  the  specifications.  Have  the  specifications  state  dis- 
tinctly what  will  be  required  of  the  contractor  and  no  more. 
Change  the  clauses  which  place  the  standard  of  accuracy 
so  high  that  it  is  impossible  to  attain  it.  Arrange  the  speci- 
fications so  that  within  the  limit  of  good  workmanship  the 
contractor  has  an  equal  right  to  his  opinion  with  the  engi- 
neer. Give  the  contractor  the  right  to  take  a  claim  to 
court  unprejudiced  by  any  opinion  previously  given  by  the 
engineer.  Have  courses  of  instruction  for  inspectors.  Have 
contractors  qualify  as  to  experience  and  ability  to  carry  out. 
work  upon  which  they  are  bidding.  I  think  that  if  this  could 
be  done  it  would  result  in  very  much  better  workmanship 
at  less  cost  and  more  pleasant  relations  between  contractor, 
engineer  and  inspector  than  we  have  at  present. 

PRESIDENT  HILL:  Now,  Ladies  and  Gentlemen,  we  are 
going  to  hear  from  Mr.  G.  S.  Webster,  Chief  of  the  Bureau  of 
Surveys  of  Philadelphia,  Pa.,  on  the  same  subject.  I  have 
great  pleasure  in  presenting  to  you  now  Mr.  Webster. 
G.  S.  WEBSTER  (Chief,  Bureau  of  Surveys,  Philadelphia, 
Pa.) :  I  have  listened  with  great  interest  to  the  admirable 
paper  by  Mr.  Cranford  on  the  relations  of  the  con- 
tractor, engineer  and  inspector,  and  I  agree  with  him  in 
many  of  the  views  which  he  expressed.  The  remarks  which 
I  have  to  make  must  necessarily  be  a  repetition  of  some 
of  the  discussions  that  have  gone  before,  but  they  will  be 
given  probably  from  a  new  point  of  view,  that  of  an 
engineer  who  has  handled  municipal  work. 
To    properly    discuss    the    relation    which    should    exist 
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between  the  contractor,  the  engineer  and  the  inspector  it  is 
necessary  to  start  out  with  the  assumption  that  all  three  are 
honestly  endeavoring  to  secure  materials  and  workmanship 
in  accordance  with  their  understanding  of  the  terms  of  the 
contract  which  they  are  carrying  out.  If  the  contractor  in 
undertaking  any  piece  of  work  does  so  with  the  purpose  of 
evading  the  provisions  of  the  contract  or  of  negligently  per- 
forming his  obligations,  it  is  clearly  the  duty  of  the  engi- 
neer to  abrogate  the  contract  or  to  take  drastic  means  to 
secure  a  compliance  with  it.  Hence  there  can  be  no  dis- 
cussion on  this  phase  of  the  question. 

In  the  preparation  of  plans  and  specifications,  the  engineer 
representing  the  principal  to  the  contract  has  access  to  and 
opportunities  for  making  explorations  of  the  site  and  ex- 
aminations of  all  the  conditions  which  are  likely  to  be  met 
with  in  the  prosecution  of  the  work.  The  plans  and  specifi- 
cations therefore  should  be  complete  and  set  forth  clearly 
every  item  which  will  cost  time  or  money  and  should  be  so 
free  from  ambiguity  that  no  explanation  as  to  their  intent 
should  be  required  in  order  to  make  an  intelligent  bid. 

The  plans  of  the  structure  to  be  erected,  especially  if  lump 
sum  bids  are  asked,  should  give  absolute  dimensions  par- 
ticularly as  to  foundations;  and  responsibility  for  providing 
for  unforeseen  conditions  should  be  borne  by  the  principal 
to  the  contract,  and  in  case  the  full  quantity  of  materials 
is  not  required,  an  equitable  reduction  made. 

The  use  of  general  clauses  in  specifications  is  necessary, 
particularly  for  work  done  by  a  municipality  where  awards 
are  usually  made  to  the  lowest  bidder,  in  order  to  give 
prgtection  against  the  incompetent  or  dishonest  contractor 
and  to  cover  minor  details  essential  for  a  workmanlike 
finish,  but  the  use  of  such  clauses  for  the  purpose  of  exact- 
ing from  a  contractor  who  bids  a  lump  sum  price  for  work 
and  material  about  which  there  is  uncertainty,  should  be 
avoided,  as  it  is  sure  to  lead  to  a  misunderstanding  and 
probably  to  litigation.  Specifications  which  require  the  con- 
tractor to  agree  when  he  presents  his  bid  to  secure  at  a 
later  date  permits  and  to  do  work  and  furnish  such  addi- 
tional material  as  may  be  required  to  make  the  structure 
acceptable  to  a  department  of  a  municipality,  such  as  a 
bureau  of  building  inspection,  and  to  include  the  cost  of  the 
same  in  his  bid,  work  a  hardship  and  sometimes  do  an  actual 
injustice  to  the  contractor.  Instances  have  occurred  where 
the  materials  to  be  added  under  such  requirements  have 
represented  quite  a  considerable  percentage  of  the  cost  of  the 
work.     In  all  cases  the  responsibility  for  including  in  the 
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plans  and  contract  the  work  so  required  'should  rest  upon 
the  party  making  the  contract  and  not  upon  the  contractor. 

The  inspector  should  be  directly  under  the  authority  of 
the  engineer  and  should  be  appointed  only  on  account  of  his 
practical  experience  and  competency  to  supervise  the  work, 
and  under  no  consideration  should  appointments  be  made 
on  account  of  political  preferment. 

When  a  piece  of  work  is  commenced,  the  engineer,  con- 
tractor and  inspector  should  begin  it  with  a  frank  under- 
standing that  it  is  the  purpose  to  complete  the  work  as  set 
forth  in  the  contract  and  not  with  the  idea  held  by  soldiers 
going  into  battle  that  each  is  the  enemy  of  the  other,  for 
good  work  can  best  be  accomplished  where  there  is  coopera- 
tion of  all  concerned  and  by  the  exercise  of  judgment  and 
tact. 

An  inexperienced  inspector  is  a  fruitful  source  of  difficulty 
with  a  contractor.  Where  inspectors  are  trained  mechanics 
and  can  take  hold  of  a  set  of  tools  and  skillfully  do  the  work 
themselves,  they  are  best  able  to  advise  how  the  work 
should  be  done  and  will  not  place  trivial  objections  which 
interfere  with  its  progress;  and  where  such  conditions  exist 
there  is  rarely  any  difficulty  with  contractors  who  have  a 
disposition  to  do  their  work  properly. 

Many  contractors  are  enabled  to  bid  low  upon  a  piece  of 
work  on  account  of  their  skill  in  handling  it  and  in  reducing 
to  a  minimum  their  overhead  charges.  When  a  work  is 
about  to  be  commenced,  the  contractor  should  submit  to 
the  engineer  an  outline  of  his  methods  of  procedure  and  if 
this  does  not  conflict  with  the  requirements  of  the  contract 
or  do  injury  to  persons  or  property,  he  should  be  allowed 
to  proceed  accordingly,  and  both  the  engineer  and  inspector 
should  so  plan  their  duties  as  to  facilitate  and  not  hinder 
the  proper, carrying  out  of  the  work.  The  engineer  should 
keep  the  contractor  advised  from  time  to  time  of  the  per- 
centage of  progress  that  is  being  made,  so  that  both  will  be 
informed  of  the  probability  of  the  work  being  done  within 
the  time  agreed  upon. 

In  order  that  a  satisfactory  relationship  may  exist  between 
the  contractor  and  the  engineer,  arrangements  should  be 
made  by  the  engineer  for  promptly  testing  all  materials  to 
be  used  in  the  work  and  to  promptly  pass  upon  all  founda- 
tions so  that  there  may  be  no  delay  in  securing  other  ma- 
terials, if  necessary,  or  doing  such  work  as  may  be  required 
to  allow  the  work  to  proceed.  The  tendency  which  some 
engineers  and  inspectors  have  on  the  least  pretense  to  stop 
a  piece  of  work  or  to  totally  change  the  contractor's  program 
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for  carrying  it  on  when  there  is  no  violation  of  the  contract 
or  no  public  interest  suffering,  is  sure  to  cause  dissension 
and  is  an  assumption  of  authority  which  no  contract  can 
justify.  On  the  other  hand,  the  contractor  should  have  on 
the  work  at  all  times  ample  material,  machinery,  pumps 
and  appliances  to  promptly  meet  any  emergency  which  may 
arise — to  prevent  injury  to  the  work  or  damage  to  private 
property. 

The  contract  should  definitely  set  forth  the  rights  and 
duties  of  both  parties  and  if,  after  efforts  have  been  made 
to  avoid  uncertainty,  a  dispute  should  arise,  or  if  there 
should  be  honest  differences  of  opinion  between  the  engi- 
neer in  direct  charge  of  the  work  and  the  contractor  as  to 
the  intent  of  the  plans  and  specifications,  the  matter  should 
be  referred  to  the  chief  engineer  or  some  other  competent 
arbiter  for  adjustment;  for  the  engineer,  however  carefully  he 
may  have  prepared  the  plans  and  specifications,  may  be  un- 
consciously prejudiced  in  his  belief  that  they  set  forth  more 
clearly  than  they  really  do  the  work  to  be  performed. 

The  placing  of  discretionary  power  in  the  hands  of  the 
engineer  cannot  be  escaped  and  the  fact  that  but  few  of  the 
many  thousands  of  contracts  executed  annually  reach  the 
courts  for  final  settlement  indicates  that  this  power  is  not 
abused,  but  that  it  is  exercised  with  judgment  and  with 
equity  to  all  concerned. 

PRESIDENT  HILL:  Gentlemen,  the  discussion  will  be 
next  taken  up  by  Mr.  Wm.  M.  Acheson,  Division  Engineer  of 
the  New  York  State  Highway  Commission.  Is  Mr.  Acheson 
in  the  room?  (No  response.)  Mr.  Acheson  does  not  seem 
to  be  here  at  this  moment  That,  therefore,  will  close  the 
discussion,  unless  someone  desires  to  speak  on  the  subject, 
and  the  meeting  will  be  turned  over  to  our  Second  Vice 
President,  Mr.  W.  A.  McLean,  who  will  conduct  it  during 
the  progress  of  the  discussion  on  convict  labor,  which  next 
follows.  I  have  pleasure  in  presenting  to  you  your  presiding 
officer  and  Second  Vice  President,  Mr.  McLean,  who  will 
take  the  chair.     (Applause.) 

CHAIRMAN  McLEAN:  At  this  hour  I  do  not  wish  to 
trespass  upon  your  time  nor  upon  the  time  of  the  following 
speakers  by  placing  before  you  any  introductory,  remarks. 
Let  me  say,  however,  that  I  cannot  pass  the  occasion  with- 
out thanking  your  President  for  the  good  will  which  he 
expressed  in  his  opening  address  yesterday  for  Canada,  the 
country  which  I  have  as  my  home.  Let  me  assure  you  that 
expressed  in  his  opening  address  yesterday  for  Canada,  the 
Canada  has  many  good  features,  and  we  believe  that  one 
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of  these  is  that  we  have  such  a  good  friend  to  the  south 
of  us. 

Your  President  referred  to  the  100  years  of  peace  which 
is  just  coming  to  a  close.  It  is  the  feeling  throughout,  not 
only  Canada,  but  the  British  Empire,  that  a  friendly  federa- 
tion of  all  the  English-speaking  people  is  the  greatest 
guarantee  which  we  can  possibly  have  for  the  future  peace 
of  the  world  (applause)  and  the  turning  of  the  useless 
armaments  of  war  into  the  channels  of  peace  which  we  so 
much  require.  One  of  these  channels  is  the  building  of 
good  roads  (applause);  and  I  know  of  no  better  way  of 
promoting  social  intercourse  between  our  countries  than 
to  make  the  entrances  from  one  country  to  the  other  pass- 
able for  all  who  will  travel  over  them.     (Applause.) 

The  subject  which  we  are  to  discuss  is  that  of  convict 
labor.  It  is  one  which  most  highway  experts  feel  heartily 
interested  in  today  because  of  the  tendency  from  time  to 
time  of  causing  us  to  view  the  situation  not  simply  from 
the  outside  but  from  the  inside.  I  will  call  upon  Dr.  Joseph 
Hyde  Pratt,  State  Geologist  of  North  Carolina.    (Applause.) 


DETAILS  OF  ARRANGEMENTS  FOR  THE   USE  OF  CON- 
VICT LABOR 

By  DR.  JOSEPH  HYDE  PRATT 
State  Geologist  and  Engineer  of  North  Carolina 

Before  taking  up  a  discussion  of  the  details  of  arrange- 
ments or  organization  for  the  use  of  convict  labor  in  the 
construction  of  public  roads,  I  wish  to  state  briefly  certain 
phases  of  the  convict  labor  problem  that  are  pertinent  to  the 
economic  use  of  such  labor.  There  are  certain  fundamental 
principles  that  must  be  borne  in  mind  in  considering  this 
problem  and  in  the  handling  of  convict  labor. 

First:  The  convict  is  a  human  being  and  must  be  treated 
as  such;  he  has  a  sense  of  responsibility,  honor  and  disci- 
pline, and  this  sense  can  be  quickened  and  developed. 

Second:  Perhaps  with  few  exceptions,  there  is  some  good 
in  every  convict,  which  can  be  developed  and  made  para- 
mount in  the  character  of  the  man. 

Third:  The  convict  in  serving  his  sentence  is  simply  pay« 
ing  a  debt  that  he  owes  to  the  state  for  certain  infringe* 
ments  of  the  laws  of  that  state;  and,  when  he  has  served 
this  sentence,  he  has  paid  his  debt  and  should  be  in  a  posi- 
tion to  become  a  good  and  valuable  citizen  of  the  state. 
Most  convicts  are  serving  a  first  sentence  and  often  for  a 
crime  committed  on  the  spur  of  the  moment,  and  with  many 
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of  them  this  one  crime  committed  represents  the  only  black 
spot  in  their  lives. 

Fourth:  Hard  work  is  a  good  reformer,  and  idleness  be- 
gets melancholia. 

Fifth:  The  state  on  her  part  owes  it  to  the  convict  to  as- 
sist him  in  every  way  to  pay  his  debt  as  speedily  and  eco- 
nomically as  possible,  and  in  such  a  way  that  he  is  a  better 
man  when  his  debt  is  paid  than  when  he  was  convicted. 

Sixth:  The  attitude  of  the  state  toward  the  convict  should 
be  corrective  and  not  vindictive;  to  uplift  and  not  degraae 
him. 

Seventh:  To  put  a  man  in  stripes  often  so  degrades  and 
humiliates  him  that  it  is  extremely  hard,  and  sometimes 
impossible,  for  him  to  reform. 

Eighth:  Outdoor  work  is  much  more  conducive  to  good 
health  and  cheerful  dispositions  than  confinement  in  prisons 
or  factories  with  no  outdoor  exercises  but  what  can  be  ob- 
tained in  a  limited  area  of  a  penitentiary  yard  or  court. 

Ninth:  There  must  be  an  incentive  before  good  work 
can  be  expected  from  most  convicts. 

Tenth:  There  is  a  great  variation  in  the  character  and 
working  ability  of  different  convicts. 

Eleventh:  In  many  cases  a  family  was  dependent  upon 
the  convict  before  his  sentence  and  is,  during  his  sentence, 
deprived  of  that  support. 

The  first  question  that  presents  itself  is  whether  the  atti- 
tude of  the  state  toward  the  convict  should  be  to  impress 
upon  him  that  he  has  committed  a  wrong  and  therefore 
there  is  no  good  in  him,  and  that  this  idea  must  be  impressed 
upon  him  continually  during  the  serving  of  his  sentence;  or 
whether  the  attitude  of  the  state  shall  be  that  the  convicted 
man  in  serving  out  his  sentence  is  paying  a  just  debt  to  the 
state,  and  that,  while  she  insists  the  debt  shall  be  paid  and 
that  in  paying  it  the  convict  shall  not  forget  that  he  is  a 
debtor  to  the  state,  yet  she  will  eliminate  as  far  as  possible 
the  fact  that  crime  has  been  committed.  Is  it  possible  for 
the  states  to  have  this  latter  attitude  toward  the  convict 
when  they  compel  him  to  wear  stripes — which  in  America 
universally  denote  the  felon — have  their  heads  shaved,  and 
always  walk  in  lock  step  when  going  from  one  part  of  the 
prison  ground  to  another?  These  phases  of  a  convict's  life 
were  formerly  considered  necessary  in  order  to  prevent  his 
escape  and  were  also  considered  as  part  of  his  punishment. 
They  are  degrading,  and  will  wear  out  the  soul  of  many  a 
man;  and,  to  my  mind,  should  only  be  used  as  a  last  resort 
and  not  as  a  first  resort.     I  believe  depriving  a  man  of  his 
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liberty  and  requiring  him  to  work  for  the  state  for  a  certain 
length  of  time  according  to  the  gravity  of  his  crime  is  suffi- 
cient punishment  for  a  very  large  majority  of  the  men  who 
are  convicted. 

At  present,  without  going  into  the  question  as  to  what  Is 
the  best  work  for  the  convict  to  do,  I  wish  simply  to  make 
the  general  proposition  that  in  any  group  of  convicts  it  will 
always  be  found  that  some  will  do  a  great  deal  more  and 
better  work  than  others,  that  some  will  work  very  willingly 
and  industriously,  while  others  are  lazy  and  only  work  the 
minimum  amount  that  is  required  of  them.  This  is  especially 
true  of  a  certain  class,  when  they  feel  that  they  have  got 
nothing  whatever  to  gain  by  more  energetic  endeavors. 
Would  it  not  then  be  the  proper  thing  for  the  state  to  allow 
the  convict  a  certain  percentage  of  the  value  of  his  labor, 
which  could  be  forwarded  to  his  family,  if  he  has  one  de- 
pendent upon  him;  or  become  accumulative  and  be  given  to 
him  at  the  end  of  his  sentence  as  a  fund  with  which  to  start 
life  anew? 

The  state  is  the  guardian  of  every  convict  and  she  can 
make  or  break  him  according  to  the  treatment  she  measures 
out  to  him.  Her  rules  and  regulations  must  be  just,  and 
then  she  must  insist  upon  strict  obedience  to  them.  On  the 
other  hand  she  must  be  just  as  strict  to  see  that  those  she 
places  in  charge  of  the  convict,  whether  it  be  prison  warden, 
superintendent  or  foreman,  all  keep  faith  with  the  convicts 
and  that  all  promises  made  to  them  of  whatever  character 
are  kept.  A  promise  to  the  convict  is  an  obligation  that 
the  state  must  keep,  and  upon  the  strict  carrying  out  of  such 
promises  and  the  strict  enforcement  of  just  rules  and  regula- 
tions will  depend  the  success  of  the  use  of  convict  labor  not 
only  in  road  construction  but  for  any  other  purpose. 

Keeping  in  mind  the  suggestions  and  statements  made 
above,  I  would  submit  for  your  consideration  as  a  logical 
plan  for  the  treatment  and  organization  for  work  of  the 
convict  the  following: 

That  the  men  who  have  been  convicted  and  sentenced  for 
the  first  time  all  be  considered  as  men  capable  of  being 
treated  in  the  most  lenient  way  by  the  prison  authorities. 
That  they  should  not  be  required  to  wear  stripes  or  have 
their  heads  shaved,  reserving  this  form  of  prison  garb  for 
those  whom  it  was  found  could  not  be  trusted,  and  who 
would  not  live  up  to  the  rules  and  regulations  of  the  prison 
authorities. 

There  could  be  three  classes  of  convicts:  Those  in  the 
first  class,  who  are  not  required  to  wear  startling  or  very 
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noticeable  uniforms;  those  in  the  second  class,  who  arc  re- 
quired to  wear  a  distinctive  uniform  but  not  stripes;  and 
those  in  the  third  class,  who  are  required  to  wear  stripes 
and,  if  necessary,  have  their  heads  shaved. 

To  the  third  class  would  be  assigned  those  who  had  been 
convicted  and  sentenced  more  than  once  for  some  crime 
against  the  state,  and  also  those  who  while  serving  out  their 
sentences  constantly  broke  rules  and  regulations  of  the  prison 
authorities. 

To  the  second  class  would  be  assigned  those  who  had 
started  in  the  first  class  but  had  shown  that  they  would  not 
obey  all  the  rules  and  regulations  or  do  good  or  efficient 
work  and  were  not  to  be  trusted;  and  for  further  infringe- 
ment of  the  rules  and  regulations,  they  would  be  assigned 
to  the  third  class.  To  this  second  class  would  come  men 
from  the  third  class  who  had  shown  by  their  work  and 
their  deportment  that  they  were  trying  to  live  up  to  tnc 
rules  and  regulations  and  become  better  men.  They  in  time 
might  be  able  to  be  transferred  to  the  first  class. 

To  the  first  class  would  be  assigned  those  who  had  been 
convicted  for  the  first  time,  and  they  would  remain  in  this 
class  until  they  had  shown  by  their  behavior  that  they  were 
not  to  be  trusted  or  would  not  do  good  and  efficient  work, 
when  they  would  be  assigned  to  the  second  class.  In  this 
first  class  would  be  the  men  who  would  be  known  as  "honor 
men." 

In  the  South  where  a  very  large  proportion  of  the  men 
convicted  of  crime  are  negroes,  it  may  not  be  possible  to 
carry  out  exactly  the  above  classification,  as  it  may  be 
necessary  to  assign  the  negro  convict  to  the  second  class 
and  make  him  show  by  his  work  and  deportment  that  he  is 
entitled  to  a  place  amongst  the  "honor  men."  In  the  West 
and  probably  in  the  North  where  the  negro  convict  is  in 
the  minority,  it  is  possible  to  assign  them  at  once  to  the 
first  class.  To  some  it  may  seem  that  guns  are  necessary  to 
control  the  negro  convict,*  yet  I  believe  it  will  be  found 
possible  to  create  in  his  mind  the  idea  and  realization  that 
the  serving  out  of  his  sentence  is  simply  paying  a  just  debt 
that  he  owes  to  the  state,  and  that  the  state  is  really  trying 
to  better  his  condition  and  give  him  a  chance  to  make 
something  of  himself  again;  and  that  this  will  develop  in 
him  a  loyalty  to  the  superintendent  of  the  camp  and  the 
foreman  under  whom  he  works. 

The  convict  force  would  be  divided  into  the  above  classes 
regardless  of  the  work  that  they  were  to  do.  The  present 
paper,   however,   takes   up   the   question   of  the   use   of  this 
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labor  in  the  construction  of  public  roads,  which  means  the 
erection  at  various  points  of  convict  camps. 
Organization  of  the   Convicts 

The  organization  of  this  convict  labor  for  road  construc- 
tion would  be  by  two  distinct  methods  depending  upon  the 
classes  of  convicts  used: 

First,  would  be  the*  convicts  that  would  be  worked  with- 
out guards  and  without  stripes,  representing  the  men  of  the 
first  class  or  "honor  men." 

Second,  would  be  those  over  whom  it  was  necessary  to 
have  armed  guards  while  they  were  working,  and  would  be 
convicts  of  the  second  and  third  classes. 

The  men  of  the  third  class  would  wear  stripes  and  work 
under  guards  with  guns,  and  the  worst  men  of  this  class 
might  have  to  be  worked  in  stockades  in  breaking  rock  or 
doing  similar  work.  Those  of  the  second  class  would  be 
worked  under  guards  with  or  without  exposed  firearms,  as 
the  case  might  be.  At  night  the  convicts  of  class  III  would 
be  on  chains  and  under  armed  guards,  while  those  of  class 
II  would  not  be  on  chains  but  under  armed  guards. 
First  Method  of  Organization 

The  convicts  in  the  first  method  of  organization  repre-* 
senting  class  I  or  "honor  men"  would  be  divided  into  three 
groups,  if  the  camp  were  of  sufficient  size,  according  to  the 
work  that  the  men  were  capable  of  doing.  In  the  first  group 
would  be  the  most  efficient  men  of  the  camp  of  whom  would 
be  expected  a  certain  definite  amount  of  work.  The  rest  of 
the  convicts  of  the  camp  would  be  graded  into  second  and 
third  groups.  Knowing  then  what  each  group  of  men  was 
capable  of  doing  on  an  average  as  a  day's  work,  the  foreman 
of  the  road  work  could  estimate  what  each  group  should 
easily  be  able  to  do  in  a  certain  time;  and  then,  if  the  group 
were  able  by  especially  energetic  work  to  accomplish  more 
than  the  required  amount,  the  men  of  that  group  should  be 
allowed  as  a  bonus  a  certain  percentage  of  the  value  of  the 
extra  work  that  the  group  accomplished,  this  to  be  paid  in 
money  and  divided  equally  amongst  them.  The  first  group 
should  be  allowed  50  per  cent;  the  second  group,  40  per 
cent,  and  the  third  group,  30  per  cent  of  the  values  of  the 
extra  work.  The  men  should  be  permitted  to  spend  this 
money  at  any  time  for  things  they  wished,  that,  of  course, 
were  not  under  the  ban  of  the  authorities. 

As  I  have  already  stated,  I  believe  that  the  convicts  should 
be  allowed  a  certain  per  cent  of  the  value  of  the  time  that 
they   are   obliged   to   work   for   the   state,   the   money   thus 
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earned  to  become  accumulative  and  to  be  turned  over  to 
them  at  the  expiration  of  their  sentences;  or  to  be  turned 
over,  if  requested  by  the  convict,  at  stated  intervals  to  his 
family;  provided  that  at  all  times  there  should  be  a  certain 
percentage  of  that  earned  by  the  convict  to  his  credit  in  the 
penitentiary  treasury.  These  two  opportunities  of  actually 
earning  money  would  be  a  very  great<  incentive  for  the  men 
to  do  better  and  more  conscientious  work,  and  would  also 
be  an  incentive  for  each  man  to  see  to  it  that  each  member 
of  the  group  to  which  he  was  assigned  did  his  part  toward 
keeping  up  the  record  and  reputation  of  the  group.  The 
amount  allowed  to  convicts  for  their  labor  would  vary  ac- 
cording to  the  class  to  which  the  convict  was  assigned. 
Those  of  the  first  class  should  receive  a  greater  amount 
per  day  than  that  received  by  either  of  the  other  two  classes; 
but  each  group  of  class  I  should  receive  the  same  percent- 
age. This  would  be  a  fair  proposition  inasmuch  as  the  cost 
to  the  state  of  the  man  in  the  first  class  would  be  consider- 
ably less  than  that  of  those  in  the  other  two  classes,  inas- 
much as  no  guards  would  be  required  and  the  men  would 
be  on  their  honor.  My  idea  is  that  no  matter  what  the  rate 
allowed  per  man  be,  the  men  of  the  first  class  should  re- 
ceive one-third  again  as  much  as  those  in  class  II;  and  they, 
in  turn,  should  receive  one-third  again  as  much  as  those  in 
class  III.  It  would  cause  the  men  of  the  first  class  to  do 
their  best  to  remain  there,  as  they  would  be  able  to  earn 
more  money;  and  it  would  be  an  incentive  for  the  men  of 
the  third  group  to  try  to  get  into  the  second  group,  and  for 
the  men  of  the  second  group  to  get  into  the  first  group. 

The  men  of  the  first  class  would  also  receive  a  commuta- 
tion of  their  time.  This  varies  in  the  diflFerent  states, 
amounting  to  as  much  as  ten  days  in  one  month  in  some 
states.  If  any  man  in  class  I  did  not  live  up  to  what  was 
expected  of  the  "honor  men"  and  broke  the  rules  and  regu- 
lations of  the  camp,  he  might  be  reduced  to  a  lower  group; 
or,  if  his  offense  were  very  great,  he  might  be  reduced  to 
class  II,  and  in  the  latter  case  he  would  lose  what  time  had 
been  commuted.  If  he  attempted  to  escape  he  should  be  re- 
duced at  once  to  class  III  and  would  lose  not  only  the  time 
commuted  but  what  money  had  been  credited  to  him.  Thus 
it  will  be  seen  that  there  would  be  every  incentive  for  the 
man  in  class  I  to  remain  in  that  class;  and  I  believe  the  men 
of  that  class  would  try  and  do  their  part  to  see  that  each 
one  of  the  class  lived  up  to  what  was  expected  of  him. 
Those  in  classes  II  and  III  would  see  the  great  benefits 
that  came  to  those  in  class  I,  and  would  begin  to  do  what 
they  could  to  be  transferred  to  class  I. 
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The  accumulation  of  mpney  that  the  convict  had  earned 
and  the  accumulation  of  time  commuted  from  his  sentence 
which  he  knew  would  be  lost  if  he  attempted  to  escape  or 
if  he  constantly  broke  the  rules  and  regulations  of  the  camp 
would  be  one  of  the  strong  motives  that  would  prevent  him 
from  trying  to  escape;  and,  as  will  be  seen  later,  this  would 
also  apply  to  the  men  of  the  second  and  third  classes.  To 
my  mind,  however,  one  of  the  strongest  motives  that  would 
keep  the  men  in  class  I  would  be  the  fact  that  confidence 
had  been  placed  in  them  and  they  were  trusted. 

It  might  be  well  at  this  point  to  state  that  any  community 
that  undertakes  the  working  of  convicts  along  the  lines  I  am 
outlining  must  make  it  a  point  that  "honor  men"  must  be 
"honor  men"  in  every  sense  of  the  word.  There  must  be  no 
guards  of  any  sort.  They  must  be  housed,  treated,  worked, 
and  fed  similarly  as  in  a  military  camp  or  perhaps  in  a  rail- 
road construction  camp;  differing  from  the  latter,  however, 
inasmuch  as  there  would  have  to  be  certain  rules  and  regu- 
lations similar  to  a  military  camp  that  the  men  must  live  up 
to;  such  as  retiring  and  getting  up  at  certain  specific  times, 
being  regular  at  meals,  and  other  regulations  that  would  be 
laid  down  by  the  warden  or  superintendent  of  the  convicts. 
It  is  in  this  way  that  the  convict  realizes  to  the  fullest  ex- 
tent the  confidence  that  the  state  is  placing  in  him  and  is 
believing  that  he  will  respect  this  confidence  and  pay  his 
just  debt  by  serving  out  his  sentence. 

Second  Method  of  Organization 

In  the  second  method  of  organization  where  it  would  be 
necessary  to  have  the  convicts  guarded,  the  organization 
would  be  somewhat  different  than  in  the  first.  In  the  first 
place  we  would  have  two  classes  of  convicts,  one  of  which 
(class  III)  would  consist  of  the  men  that  had  shown  for  the 
time  being  at  least  that  they  could  not  be  trusted  in  any  way 
and  had  to  be  worked  in  stripes  under  armed  guards  and 
chained  at  night. 

Class  II  also  would  have  to  be  worked  under  guards,  but 
it  will  be  found  that  in  some  instances,  as  will  be  noted  later, 
it  would  not  be  necessary  that  these  guards  carry  exposed 
firearms.  The  men  of  class  II  could  be  divided  into  two 
groups.  Those  of  group  1  would  be  considered  men  who 
were  on  probation  before  being  transferred  to  class  I;  and, 
while  they  would  still  be  worked  under  guards,  it  would 
not  be  necessary  for  these  guards  to  carry  exposed  fire- 
arms. Group  2  would  be  worked  under  guards  carrying  ex- 
posed firearms,  but  without  chains.  At  night  all  the  men 
of  class  II  would  be  in  camp  under  armed  guards.     Those 
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of  group  1  would  not  be  on  a  chain  while  those  of  group  2 
would  be.  These  men  of  class  II  would  wear  some  distinct- 
ive uniform,  but  not  stripes.  The  men  of  class  II  would  be 
allowed  a  certain  percentage  in  money  of  the  value  of  their 
labor  which,  however,  would  be  one-third  less  than  that 
received  by  the  men  of  class  I,  and  there  would  be  no  bonuses 
allowed  for  any  extra  work.  The  men  in  group  1  of  class 
II  would  have  the  advantages  over  group  2  of  not  being 
under  guards  with  exposed  firearms,  not  being  on  the  chain 
at  night  and  being  in  direct  line  for  transfer  to  class  I.  This. 

1  believe,  would  be  incentive  enough  to  keep  these  men 
from  breaking  the  rules  and  regulations  of  the  camp.  Grotip 

2  of  class  II  wotild  know  that  by  good  behavior  and  good 
work  they  would  be  able  to  get  transferred  to  group  1  of 
the  same  class  and  in  the  end  to  class  I. 

For  infringements  of  the  rules  and  regulations  and  for  any 
attempt  to  escape,  they  would  be  punished  similarly  as 
stated  for  the  men  of  class  I. 

The  men  of  class  III  would  be  divided  into  two  groups. 
Group  1  would  be  worked  on  the  public  roads  but  under 
guards  and  if  necessary  with  chains.  At  night  they  would 
be  under  strict  guard  and  on  the  chain.  Those  of  group  2 
would  be  men  whom  it  was  not  considered  advisable  to  work 
on  the  public  roads,  and  would  be  worked  in  stockades  under 
armed  guards  and,  if  necessary  with  ball  and  chain.  Those 
men  could  break  rock  for  macadam,  make  cement  drain 
tile,  or  do  other  work  that  could  be  done  in  a  stockade. 
With  good  behavior  the  men  in  class  III  would  be  trans- 
ferred from  group  2  to  group  1,  and  then  from  group  1  to 
class  II,  and  so  on  to  class  I.  They  would  also  be  allowed 
for  good  behavior  a  commutation  of  their  time  and  a  cer- 
tain per  cent,  of  the  value  of  their  labor  in  money.  This, 
however,  would  be  considerably  less  than  that  received  by 
the  men  in  class  II. 

The  one  idea  embodied  in  the  above  suggestions  is  that 
the  rules  and  regulations  of  the  camp  and  penitentiary  au- 
thorities must  be  obeyed,  but  in  obeying  these  the  convict 
becomes  entitled  to  and  receives  special  consideration  by 
the  state. 

The  commutation  of  time  would  be  the  same  for  all  classes 
of  convicts;  provided,  of  course,  that  they  lived  up  to  the 
rules  and  regulations  of  the  camp  to  which  they  were  as- 
signed. 

The  organization  of  the  men  who  would  handle  the  con- 
victs would  be  of  a  two-fold  character:  First,  the  men  takr 
ing  charge  of  the  physical  body  of  the  convict;  and,  second, 
those  having  charge  of  the  labor  of  the  convict 
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The  superintendent  of  the  camp  should  have  charge  of  the 
feeding,  clothing  and  gnarding,  when  necessary,  of  the  con- 
vict. He  should  also  be  responsible  for  sanitary  conditions 
of  the  camp  and  for  the  care  of  the  sick.  He  should  provide 
the  guards,  when  necessary,  but  these  in  no  case  should  be 
permitted  to  act  as  foremen  of  the  road  work. 

The  superintendent  of  the  construction  work  would  have 
charge  of  the  labor  of  the  convicts,  and  he  should,  through 
his  foreman,  direct  such  labor;  and  it  should  be  performed 
as  he  wished  it  He  and  the  engineer  of  road  work  of  the 
state  should  decide  the  amount  of  work  that  the  convicts 
ought  to  do  and  determine  what  men  should  be  in  the  three 
groups  of  class  I.  The  division  of  the  men  into  classes 
should  rest  with  the  penitentiary  authorities,  but  the  super- 
intendent of  the  work  who  came  in  close  contact  with  the 
convict  might  from  time  to  time  recommend  changes,  and 
should  report  the  refusal  of  any  men  to  work  as  directed, 
which  Would  constitute  an  infringement  of  the  regulations 
of  the  camp. 

It  would  not  be  necessary  to  work  all  the  "honor  men" 
of  class  I  in  one  camp,  but  certain  numbers  of  these  could 
be  transferred  to  other  camps  where  they  would  have  spe- 
cial sleeping  quarters,  and  would  do  such  work  as  black- 
smithing,  bridge  and  culvert  work,  and  other  work  where 
only  one  to  three  men  were  required  and  where  it  would  be 
very  expensive  to  provide  a  special  guard  for  so  few. 

The  question  comes  up  and  is  often  asked:  Can  long- 
term  men  be  put  on  their  honor  and,  as  in  the  suggested  or- 
ganization, be  placed  in  class  I?  Can  they  resist  the  tempta- 
tion to  escape?  I  believe  many  long-term  convicts  can  be 
worked  as  ''honor  men"  and  in  class  I  of  the  suggested  or- 
ganization. I  believe  that  with  a  large  percentage  of  them, 
there  would  be  less  3rielding  to  the  temptation  to  escape  if 
they  were  in  class  I  than  if  they  were  in  class  II  or  III 
under  armed  guards. 

These  questions,  however,  of  classification  would  be  set- 
tled by  the  warden  or  superintendent,  and  they  could  usu- 
ally determine  pretty  accurately  who  should  be  trusted.  As 
I  have  already  stated,  except  in  extreme  cases,  I  believe 
men  sentenced  for  the  first  time  could  be  started  in  class  I 
(with  perhaps  the  exception  of  the  negro  convict).  By  per- 
sonal contact,  the  prison  and  jail  wardens  come  to  know 
the  prisoner  and  to  know  something  of  his  character.  I  be- 
lieve another  good  plan  is  for  the  superintendent  and  warden 
to  get  in  touch  with  the  prisoner's  kinsfolk  and  get  them 
in  sympathy  with  the  work  of  the  prisoner  and  in  having 
him  derve  out  his  sentence. 
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The  prisoner's  family  should  be  encouraged  to  keep  in 
touch  with  him,  and  should  be  permitted  to  visit  him  at 
stated  intervals,  and  thus  encourage  him  in  every  way  to 
pay  as  rapidly  as  possible  his  debt  to  the  state  and  encour^ 
age  him  in  the  feeling  that  there  is  a  place  for  him  when 
his  sentence  expires. 

Convict  C^mp 

The  convict  camp  would  vary  in  its  construction  accord- 
ing as  it  was  to  be  occupied  by  men  of  class  I  or  by  men 
of  class  II  or  class  III.  If  the  camp  were  to  be  occupied  en- 
tirely by  men  of  class  I  it  could  be  established  very  similarly 
to  a  railroad  construction  camp.  And  there  is  no  need  of 
my  going  into  any  description  of  such  a  camp,  except  to 
state  that  it  must  be  sanitary. 

Wherever  the  camp  is  located  and  by  whatever  class  of 
convicts  it  is  occupied,  it  must  be  kept  in  a  sanitary  condi- 
tion, supplied  with  pure  water,  and  facilities  provided  for 
the  men  to  bathe.  All  camps  should  be  under  the  super- 
vision or  inspection  of  the  State  Board  of  Health. 

Where  camps  are  to  be  occupied  by  men  of  class  II,  there 
are  many  plans  that  are  in  use  for  accommodating  and  tak- 
ing care  of  the  men.  One  camp  I  might  describe  used  by 
state  convicts  in  North  Carolina,  who  are  working  a  road 
in  Henderson  County,  would  be  descriptive  of  one  type  of 
camp. 

This  camp,  which  is  located  near  Bat  Cave  on  the  bank 
of  Broad  River,  Henderson  County,  consists  of  a  bunk  house, 
or,  as  it  is  sometimes  called,  a  "cell  house"  30  by  60  ft,  in 
the  center  of  which  is  a  double-deck  platform  called  the 
cell,  upon  which  are  arranged  the  beds  of  the  convicts.  There 
is  a  clear  space  of  12  ft.  between  each  end  of  the  building 
and  double  platform,  and  6  or  8  ft.  clear  between  the  cell 
and  the  side  walls.  The  space  between  the  two  platforms 
is  approximately  5  ft.  Each  man  is  allowed  a  single  mattress, 
so  that  he  has  plenty  of  room  for  sleeping  purposes.  Four 
chains  run  the  length  of  the  platform  cell,  one  each  side  for 
the  lower  tier  and  one  each  side  for  the  upper  tier.  To  these 
chains  the  convict  is  fastened  by  a  light-weight  ankle  chain 
at  night.  This  is  so  arranged  that  there  is  little  or  no 
weight  on  the  ankle  and  he  can  turn  in  any  position  he 
wishes  while  sleeping.  The  construction  of  such  a  bunk 
house  depends  on  the  time  of  the  year  and  length  of  time  it 
is  to  be  occupied;  but  it  is  always  built  so  that  there  is  plenty 
of  air  circulating  through  the  building  and  that  it  may  be 
kept  warm  and  comfortable  in  cold  weather.  Guards  are  on 
duty  in  this  building  at  night,  one  at  each  end. 
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Near  to  this  building  is  the  dining  hall,  kitchen,  and  store 
house.  Surrounding  these  twb  buildings  and  enclosing  ani 
area  of  about  one-fifth  of  an  acre  is  a  six-strand  barbed 
wire  fence.  Just  outside  of  this  fence  at  opposite  corners 
armed  guards  are  stationed  during  the  day.  At  night  the 
only  guards  are  within  the  bunk  house.  The  sleeping  houses 
for  the  superintendent,  steward  and  guards  are  a  little  dis- 
tant from  the  enclosed  area.  The  food  supplied  to  the 
prisoners  is  the  same  quality  as  that  supplied  the  guards  and 
the  steward.  It  is  necessary  that  pure,  wholesome  food, 
clean  and  well-cooked,  should  be  furnished  to  prisoners,  and 
that  is  what  this  camp  tries  to  do. 

In  a  camp  of  this  sort,  the  men  of  class  II  would  have 
free  run  of  the  building  and  of  the  area  within  the  fence 
during  the  daytime,  but  at  night  those  of  group  2  would  be 
fastened  to  the  chain,  while  those  of  group  1  would  not. 
Cots  could  be  substituted  for  the  platform,  but  in  that  case 
only  one-half  of  the  number  could  be  accommodated,  in- 
creasing the  amount  of  floor  space  required  and  the  num- 
ber of  guards. 

Another  t3rpe  of  sleeping  quarters  consists  of  tents  with 
one  platform  along  each  side  of  the  tent  with  a  dear 
space  of  about  10  ft.  between  the  two  platforms.  Where 
a  camp  is  to  be  moved  frequently,  the  tents  are  very  con- 
venient as  they  are  easily  taken  down,  transported  and  set 
up  again. 

The  bunk  house  or  sleeping  quarters  of  the  Virginia  con- 
victs consists  of  a  canvas  tent  or  tent-shaped  building  of 
sheet  iron.  Two  rows  of  cots  are  placed  in  the  center  of 
the  tent,  and  *^-  •--«-  sleep  with  their  feet  toward  the  center. 
Along  the  line  of  cots  is  a  long  chain  to  which  the  convict 
is  fastened  by  light-weight  chains. 

As  these  road  camps  have  to  be  moved  at  frequent  inter- 
vals, it  is  economy  to  have  them  constructed  in  such  a  man- 
ner that  they  can  readily  be  taken  down,  moved,  and  set  up 
again. 

Although  the  convict  camps  are  to  be  under  the  super- 
vision of  the  State  Board  of  Health  and  certain  definite 
rules  regarding  sanitation,  cleanliness,  etc.,  will  be  enforced, 
yet  there  should  be  a  physician  who  would  visit  the  camps 
every  so  often  and  examine  the  men  to  observe  their  physical 
condition.  Where  no  such  physician  is  employed  by  the 
state  for  this  purpose,  arrangements  should  be  made  with  a 
physician  living  in  the  vicinity  of  the  camps  to  do  this  work. 
Every  effort  should  be  made  to  keep  the  men  in  good  health 
and  no  pains  should  be  spared  to  this  end.  The  men,  realiz- 
ing that  their  health  was  being  looked  after  by  the  state, 
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would  be  more  and  more  impressed  with  the  idea  that  the 
staie  was  trying  to  make  men  oat  of  them,  and  would  do 
more  themselves  to  carry  out  the  policy  of  the  state  in  re- 
gard to  its'  treatment  of  its  convicts. 

There  should  also  be  a  chaplain  to  look  after  the  spiritaal 
weifau-e  of  the  convicts,  and  it  is  a  good  plan  for  the  atate 
to  employ  a  regular  chaplain  for  this  purpose.  It  would, 
of  course,  be  impossible  for  one  man  to  visit  all  the  camps 
or  convicts  each  week,  but  he  could  readily  arrange  with 
clergymen  in  the  vicinity  of  the  camps  to  hold  religious  ser- 
vices every  Sundky.  I  do  not  believe  in  making  attendance 
on  these  meetings  compulsory,  but  am  confident  that  a  very 
large  majority  of  the  men  would  attend  such  Sunday  services. 

As  stated  above,  the  sanitary  conditions  of  the  camps  of 
air  the  classes  should  be  very  carefully  looked  after,  and  the 
mattresses,  bedding  and  clothing  kept  dean.  But  in  addi- 
tion to  this  the  convict  should  be  encouraged  in  every  way 
possible  to  keep  himself  neat  and  his  individual  part  of  the 
bunk  house  neat  and  trim.  Chairs  and  benches  should  be 
provided  around  the  bunk  house. 

Reading  matter  should  be  provided,  and  it  would  be  found 
that  a  considerable  proportion  of  the  convicts  would  ap- 
preciate this  very  greatly.  Donations  of  magazines  could 
readily  be  obtained  to  be  sent  regularly  to  the  camps.  Cir- 
eulating  libraries  could  be  secured  at  little  expense. 

Colorado,  Oregon  and  Washington  are  states  that  are 
ustag  convicts  of  class  I  in  public  road  construction,  but  as 
yet  are  not  using  convicts  that  will  correspond  to  class  II. 

Virginia  is  working  her  ^.onvicts  as  class  II  with  the  two 
groups.  At  nearly  all  the  Virginia  convict  camps,  tiiere  is 
a  certain  number  of  ^trusties"  that  are  trusted  absolutely, 
representing  group  1,  and  the  l>alance  of  the  convicts  repre- 
sent class  II. 

The  difference  in  the  cost  of  the  woi'k  is  all  in  favor  of 
Colorado. 

Georgia  has  the  second  class  without  stripes  and  third 
class  with  stripes. 

Arrange  so  that  the  convict  can  build  the  rdads  and  the 
roads  will  rebuild  the  convict. 


CHAIRIiAN  McLBAN:  The  program  announces  that  this 
discussion  will  be  continued  by  Major  P.  St.  J.  Wilson, 
State  Highway  Commissioner  of  Virginia.  As  Major  Wilson 
is  not  here,  the  next  speaker  will  be  Mr.  C.  M.  Kerr,  Assist- 
jcnt  Engineer,  State  Highway  Department  of  Louisiana. 

F.    M.    KERR    (Assistant   Highway   Engineer,    Board   of 
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State  Engineers  of  Lottisiana):  When  the  Highway  Depart- 
ment of  the  State  of  Louisiana  first  came  into  official  being, 
-Hpon  the  morning  of  February  6,  1911,  little  had  been  pre- 
▼idnsly  done  by  the  state  to  further  the  cause  of  good  roads. 
In  fact,  previous  to  the  year  1909,  rural  road  effort,  in 
Louisiana,  was  mostly  confined  to  spasmodic  spurts  of 
energy  on  the  part  of  individuals,  parochial  authorities, 
-communities  and  others,  each  on  its  own  responsibility,  and 
each  in  its  own  peculiar  way,  with  limited  means,  striving 
simply  to  accomplish  something  somewhat  more  advanced 
than  Nature  had  already  vouchsafed  them. 

In  this  year,  under  a  broad  proposition,  advanced  by  the 
governor  of  the  state,  in  the  absence  of  state  organization, 
an  understanding  was  reached  by  which  the  state  should 
furnish  the  services  of  the  Board  of  State  Engineers  for  all 
engineering  work,  and  the  forces  of  the  State  Penitentiary 
for  construction  work;  the  police  juries  of  parishes  should 
furnish  funds  for  the  actual  expenses  incident  to  same,  and 
the  United  States  should  furnish  superintendence  along 
model  lines.  This  resulted  in  many  excellent  road  projects 
being  proposed  and  executed  during  the  following  year — so 
mudi  so,  that,  at  the  session  of  the  General  Assembly  of  the 
state  in  1910,  a  law  was  passed  requiring  the  Board  of  State 
Engineers  to  assume,  under,  certain  conditions,  control  of 
the  highways  of  the  state;  to  employ  a  highway  engineer;  to 
define  his  powers  and  duties,  and  fix  his  compensation;  to 
authorise  the  construction  and  maintenance  of  highways  by 
dontract  or  by  the  Highwtiy  Engineer;  to  provide  under  cer- 
tain regulations,  for  the  working  of  convicts  on  highways; 
to  authorize,  by  expropriation  or  otherwise,  the  acquisition 
oi  rights  of  way  for  highways,  drainage  canals  or  ditches;  to 
provide  revenue  for  carrying  out  the  objects  and  purposes 
-of  the  law,  and  iot  the  disbursement  thereof;  to  require  the 
:parishes,  cities,  towns  and  villages  to  contribute  a  certain 
proportion  of  the  costs  of  construction  and  maintenance; 
•od  definitely  defining  the  meaning  of  the  name,  "state 
highway." 

One  of  the  most  valuable  provisions  of  this  law  soon  de- 
veloped in  the  fact  that  the  state's  convicts  could  be  utilized 
upon  its  highways,  enabling  the  consideration  of  projects 
-otherwise,  by  reason  of  inadequate  means,  practically  pro- 
hibitive; it  being  demonstrated  that  when  properly  organized, 
.equipped,  directed  and  handled,  such  forces  offered  the  most 
.dinect,  systematic  and  economical  method  by  which  to  arrive 
.at  comprehensive  results. 

Unlorttmately,  the  life  of  the  demonstration  was,  from 
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causes  over  which  there  was  no  control,  of  only  short  dura- 
tion. 

Other  works  of  public  improvement  upon  the  construc- 
tion and  maintenance  of  which  the  state  was  immediately 
more  vitally  concerned  demanded  the  withdrawal,  for  at 
least  the  time  being,  of  the  convict  forces  from  highway 
work. 

Particular  reference  is  had  to  the  construction  and  main- 
tenance of  the  public  levees  of  the  state  which,  by  reason 
of  two  successive  periods  of  extreme  high  water  in  the 
Valley,  entailing  more  readjustment  than  usual,  had  to  be 
given  precedence  over  all  else. 

Therefore,  at  present,  all  work  in  progress  by  the  High- 
way Department  is  being  prosecuted  under  contracts  or  by 
force  account,  and  while,  of  course,  the  standard  of  efficiency 
is  in  every  respect  maintained,  the  funds  so  far  available  to 
the  Highway  Department  of  necessity  cannot  reach  as  far 
nor  accomplish  as  much  by  possibly  as  much  as  one-half 
that  which  would  be  possible  with  convict  labor  under  the 
conditions  already  outlined  herein. 

When  the  demand  for  convict  labor  in  the  other  fields 
described  becomes  less  exacting  and  imperative,  it  is  hoped 
that  the  Highway  Department  may  again  enjoy  the  benefit 
of  its  services,  thereby  again  permitting  this  form  of  aid  to 
the  parishes  of  the  state,  and  the  greater  benefits  to  be 
thereby  derived. 

Whether  the  aid  extended  by  the  state  be  monetary,  or 
through  its  convict  forces  at  actual  cost,  the  first  step  to  be 
taken  by  any  parish  desiring  state  aid  is  to  make  application 
to  the  State  Highway  Department  therefor,  upon  forms 
specially  prepared  for  the  purpose.  This  application  most 
be  supported  by  a  resolution  duly  passed  by  the  police  *}ury 
of  the  parish,  setting  forth  its  financial  status  and  ability 
to  meet  its  obligations,  and  binding  itself  to  abide  by  all 
the  requirements  prescribed  by  the  Highway  Department 
Having,  through  the  Highway  Department,  secured  the  ser- 
vices of  a  convict  force,  the  parish  is  required  to  promptly 
supply  a  suitable  camping  outfit,  including  living  quarters, 
and  a  complete  equipment  adapted  to  road  building. 

In  the  emplosrment  of  convict  labor^  the  first  outlays  af^ 
generally  the  most  extensive,  involving  as  they  do  the 
preparation  for  its  care,  which  should  be  the  best,  and  the 
equipment,  which  should  be  the  most  modem  and  up-to-date. 
This,  however,  may  with  equal  justice  be  said  in  regard  to 
any  class  of  labor,  whether  it  be  free  or  otherwise.  Un- 
doubtedly, the  best  returns  caii  be  looked  for  only  in  cbn- 
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junction  with  proper  consideration  and  proper  treatment 
The  closest  attention  to  the  quarters  of  the  men,  and  to 
their  upkeep  is  imperative,  while  all  sanitary  measures  and 
hygienic  requirements  should  be  strictly  followed  and 
observed. 

Again,  a  convict  force,  to  give  the  best  results,  must  work 
as  a  unit,  with  a  governing  head.  To  fill  this  position,  re- 
quires special  experience  in  dealing  with  this  class  of  labor, 
and,  in  selecting  anyone  for  the  position,  due  regard  should 
be  had  as  to  whether  or  not  the  person  selected  be  a  good 
judge  of  human  nature.  The  man  selected  for  such  a  posi- 
tion is  generally  known  and  styled  as  the  ''captain"  of  the 
force.  He  must  be  a  strict,  yet  just,  disciplinarian,  whose 
business  it  must  be  to  preserve  order,  govern  the  men,  see 
to  it  that  everything  runs  smoothly,  and  that  efficient  ser- 
vice is  obtained.  A  captain  has  under  him  a  sufficient  num- 
ber of  foremen  and  guards,  the  duty  of  the  foremen  being  to 
direct  the  men  while  at  work,  while  the  duty  of  the  guards 
is  to  preserve  order  and  prevent  the  escape  of  any  one 
disposed  to  attempt  it. 

By  far  the  greatest  percentage  of  convicts  in  Louisiana 
consists  of  negroes,  who,  when  properly  governed  and  di- 
rected, rank  second  to  none  as  laborers.  Some,  who  may 
recognize  the  error  of  their  ways,  and,  by  good  behavior 
have  won  the  confidence  of  the  authorities,  become  what 
are  termed  "trusties,"  and  are  allowed  considerable  latitude 
Unfortunately,  however,  there  is  always,  as  well,  the  in- 
corrigible, who,  under  the  name  of  "gunman"  is  constantly 
kept  under  close  and  strict  surveillance. 

From  the  foregoing,  it  will  be  seen  that  in  the  government 
of  a  convict  force,  power  is  vested  in  one  head,  with  all 
necessary  aids  and  assistants. 

The  housing,  clothing,  feeding  and  general  maintenance 
of  a  convict  force  is  in  itself  a  problem.  Suitable  quarters 
must  be  supplied  for  the  captain,  assistants  and  guards  while 
off  duty,  and  a  sanitary,  well  ventilated  cell-house,  large 
enough  to  accommodate  the  full  force  of  convicts  is  abso- 
lutely necessary.  While  the  captain,  assistants  and  guards 
can  ordinarily  be  cared  for  in  tents,  an  inclosure  of  a  more 
substantial  character  must  be  provided  for  the  other  quarters. 
The  latter  structure  will  largely  depend  upon  circumstances. 
The  moving  of  camps  is  a  very  important  item,  and  gen- 
erally a  comparatively  costly  one,  especially  if  the  nature  of 
the  work  in  hand  requires  rapid  movement  or  progress,  such 
as  simply  repairing  improved  highways,  or  the  construction 
of  the  simpler  class  of  roadways,  where  the  constant  change 
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of  camp  is  necessary  to  insure  reach  without  too  great  a 
loss  of  time.  In  stich  cases,  in  fact,  convict  quarters  should 
be  as  light  in  structure  as  practicable,  and  easy  to  erect. 
Where  permissible,  in  lieu  of  one  large  cell-house,  several 
smaller  compartments  should  be  substituted,  placed  upon 
trucks  so  that  they  may  be  easily  and  quickly  moved  from 
place  to  place,  materially  reducing  cost  After  living  quarters 
have  been  fully  supplied,  attention  should  be  directed  to 
the  necessary  accessories  to  camp  life,  such  as  a  ccnrcred 
dining  room,  for  use  especially  in  bad  weather;  then  a  com- 
plete commissary,  with  a  competent  clerk  in  charge,  usually 
a  white  convict,  and  a  well  furnished  kitchen.  All  of  the 
latter  can  be  housed  in  tents. 

In  regard  to  the  equipment  for  actual  road  work,  besides 
all  necessary  implements  and  tools  for  handling  earthwork, 
clearing  right  of  way,  building  bridges  and  culverts  of  all 
kinds,  the  purchase  of  which  brings  the  initial  outlay  to 
quite  a  sum,  a  sufficient  number  of  live  stock  should  be  added. 
A  camp  of  50  laborers  should  have  at  least  ten  teams,  which 
means  an  expenditure,  at  the  very  outset,  of  at  least  15,000. 
None  but  the  very  best  class  of  stock  should  be  considered, 
slip  and  wheeler  work  requiring  large  heavy  animals.  For 
the  care  of  this  live  stock,  still  further  camp  equipment, 
in  the  form  of  stables,  barns  and  the  necessary  fencing  for 
a  corral,  is  necessary.  With  one  more  addition,  a  practically 
equipped  blacksmith  shop,  a  camp  may  be  rated  as  complete 
and  prepared  to  accomplish  efficient  and  economical  work, 
provided. all  departments  interested  act  in  unison  and  har- 
mony. 

;  Under  the  methods  in  practice  in  Louisiana,  the  Board  of 
^Control  of  the  State  Penitentiary,  the  police  jury  of  the 
parish  interested,  and  the  Highway  Department — three  an 
number — are  the  departments  to  which  reference  b  made. 
i  The  duty  of  the  first  is  to  furnish  the  labor,  with  cap- 
tains, assistants  and  guards  of  its  own  selection,  the  cap- 
tain constituting  the  representative  of  the  board  on  die 
ground. 

The  duty  of  the  captain  is  to  handle  the  labor  in  all  its 
details,  and  to  direct  all  routine  work  attached  to  the  camp. 
.  The  duty  of  the  police  jury,  after  equipping  a  camp  in  full, 
is  to  supply  all  funds  necessary  to  keep  the  camp  going,  and 
to  furnish  all  bridge  and  culvert  material,  or  any  other  inci- 
dentals that  may  be  needed. 

.  The  Highway  Department  should  establish  ail  locations, 
-formulate  all  plans  and  specifications,  and  have  entire  charge 
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of  the  actiul  road  construction,  including  all  detaiU  con- 
nected therewith,  under  an  engineer  assistant,  who,  under 
the  direction  and  superrision  of  the  State  Highway  Engi- 
neer shall  make  all  necessary  surveys  in  connection  with  the 
location  of  a  highway,  and  have  direct  charge  of  all  opera- 
tions in  the  field,  the  captain  being  under  him  and  required 
to  carry  out  all  orders  emanating  from  him. 

With  the  foregoing  described  system  in  operation,  and 
everyone  interested  working  for  a  common  cause,  an  im- 
portant problem,  I  think,  may  be  claimed  to  have  been 
solved. 

Lack  of  sufficient  funds  with  which  to  carry  on  the  work 
of  constructing  improved,  if  not  model,  highways,  on  a 
proper  scale,  is  the  greatest  obstacle  in  the  path  of  the 
good  Toads  movement  in  Louisiana.  If  a  system,  whereby 
the  cost  can  be  reduced  to  a  minimum,  and  the  contractor's 
profit  eliminated,  can  ever  be  introduced  and  maintained,  the 
highest  standards  may  yet  be  lived  up  to,  and  a  tremendotis 
stride  made  along  ambitious  lines.  To  me,  this  is  rendered 
possible  by  convict  labor. 

With  this  labor,  one  has  at  his  command,  well  fed,  well 
clothed,  healthy,  able-bodied  men,  on  hand  at  all  times,  and 
to  be  depended  upon  for  value  due,  in  vast  contrast  to  the 
shiftless,  ill  nourished,  undependable  free  negro  labor  upon 
which  contractors  in  Louisiana  must  of  necessity  mostly 
depend. 

In  Louisiana,  about  175  miles  of  improved  highways  have 
been  so  far  constructed  with  convict  labor.  Except  for 
about  12  miles  of  gravel  road,  all  of  the  work  thus  done  has 
consisted  of  earth  and  sand-clay  roads.  The  saving,  through 
this  form  of  labor  and  expenditure,  as  compared  with  sim- 
ilar work  performed  by  contract,  has  ranged  from  40  to  60 
per  cent.  Had  these  highways  been  of  a  higher  class  of  con- 
struction, thus  not  necessitating  such  constant  moving  of 
camps,  it  is  firmly  believed  that  a  still  greater  saving  might 
have  been  effected.  As  it  is,  earth  and  sand-clay  roads  have 
been  constructed  under  the  system  current  in  Louisiana,  at 
from  $750  to  $1,000  per  mile,  while  the  gravel  surfaced  roads 
.cost  on  an  average  of  $4,000  per  mile. 

A  camp  of  50  men  should  be  allowed  the  following  supe- 
riors: 

1  t^aptaln.  at  $76.00  per  month 176.00 

S  foremen,  at  $40.00  per  month 120.00 

.£  flTU^rds,  at  $t0.00  per  month 160.00 

Total     t It4i.00 
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An  approximate  estimate  of  the  cost  of  equipping  and 
running,  for  road  purposes,  a  convict  camp,  based  upon  a 
force  of  laborers  numbering  50,  would  be  as  follows: 

10  teams,  at  $600.00 |6,000.00 

10  road  Blips,   at  |7.00 70.00 

1   road  flrradlnsr  machine 200.00 

1  road    roller 2,000.00 

2  road  draffs  at  $20.00 40.00 

1    blacksmith    outfit 50.00 

All  necessary  axes,  picks,  shovels,  etc 100.00 

Tenta  for  living  quarters,  dlninsr  room,  stables,  etc 600.00 

Kitchen  outfit  60.00 

Lumber  for  cell-hbuse,  etc 600.00 

Incidentals     600.00 

Total     $9,010.00 

From  actual  experience,  it  has  been  ascertained  that  the 
cost  of  maintaining  and  operating  one  convict  per  year  in 
Louisiana,  is  about  $170,  or  between  45  and  50  cts.  per  day. 

It  would  thus  appear  that  every  inducement  to  further  the 
use  of  state  convict  labor  upon  the  highways  of  the  state 
was  held  out,  and  it  is  greatly  to  be  deplored  that  the  oppor- 
tunity to  demonstrate  beyond  cavil  its  great  value  proved 
so  short  lived. 

CHAIRIiAN  McLean  :  Gentlemen,  Dr.  lioore.  Superin- 
tendent of  the  State  Reformatory  of  New  Jersey,  is  here  and 
cannot  be  here  this  afternoon,  so  we  will  hear  from  him 
for  a  few  minutes. 

DR.  FRANK  MOORE  (Superintendent  of  the  State  Re- 
formatory, Rahway,  N.  J.) :  I  appreciate  very  much  the  excel- 
lent paper  to  which  we  have  listened,  and  wish  to  emphasize 
particularly  the  thought  that  the  writer  gave  us  that  road 
camps  should  be  camps  of  honor.  It  seems  to  me  that 
chains,  balls  and  enclosures  of  barbed  wire  really  have  no 
place,  rightly,  in  our  road  work,  and  that  when  a  man  is  put 
out  on  th«  road  to  work  he  should  be  put  out  strictly  on 
his  honor.  If  we  do  that  we  have  a  means  of  keeping  him 
from  running  away  that  is  stronger  than  can  possibly  be 
secured  by  means  of  guns  or  chains.     (Applause.) 

We  had  a  little  experience  at  our  New  Jersey  Reform- 
atory on  our  far<n.  We  had  a  detail  on  the  farm,  and  one 
man  was  designated  as  the  trusty  of  that  detail.  There 
were  frequent  runaways  from  the  farm  with  one  man  as 
trusty,  but  by  and  by  the  instructor  in  charge  of  that  detafl 
made  up  his  mind  that  he  would  make  every  young  man 
in  his  detail  a  trusty,  and  when  a  bucket  of  water  was 
wanted  or  some  tools  were  required  he  would  not  call  for 
one  particular  man  to  go,  but  for  the  nearest  one  at  hand, 
who  would  be  sent  to  get  whatever  was  needed.  Since  that 
plan  has  been  adopted  there  has  not  been  a  single  runaway 
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from  that  detail,  because  every  fellow  felt  that  he  was 
^n  his  honor.     (Applause.) 

This  system  of  honor  works  well.  We  have  sent  50 
young  men  to  funerals  all  over  the  state  of  New  Jersey, 
dressed  them  up  in  citizens'  clothes,  given  them  the  money 
and  sent  them  out  to  stay  all  night  and  come  back,  and 
not  a  single  one  of  them  has  failed  to  return  who  has  been 
thus  trusted.  The  whole  situation,  it  seems  to  me,  is 
more  in  the  officer  who  is  in  charge  than  it  is  in  the  gun 
or  the  ball.  The  boys  say  of  certain  officers,  "I  wouldn't 
run  away  from  him  because  he  is  white,  he  treats  me  white, 
and  I  wouldn't  go  back  on  him."  The  primary  considera- 
tion, therefore,  it  seems  to  me,  is  to  get  officers  who  are 
respected  by  the  inmates,  who  deal  fairly  with  them.  When 
the  inmates  feel  they  are  dealt  justly  with  they  will  deal 
fairly  with  the  officer. 

I  would  suggest  that  it  would  be  a  wise  thing  to  do 
away  with  the  term  "guard,"  because  if  you  use  the  term 
guard  you  are  constantly  saying  to  the  inmate  or  the  con- 
vict, if  you  please,  under  that  man:  ''We  are  expecting  you 
to  run  away  and  here  is  a  man  that  is  going  to  guard  you 
from  running  away."  If  we  should  change  that  word,  for 
instance,  to  boss  or  to  manager,  or, to  foreman,  it  would  be 
a  great  improvement.  I  like  the  word  "foreman,"  and  I 
differ  a  little  bit  with  the  gentleman  from  North  Caro- 
lina; I  believe  that  the  man  who  is  sent  by  the 
prison  to  take  charge  of  the  detail  should  be  a  man 
who  is  skilled  in  road  work,  who  knows  how  to  do  road 
work  and  who  goes  out  with  his  gang  of  men  just  as 
any  foreman  would  go  out  with  that  gang,  and  says  to  them, 
"This  is  the  work  to  do."  He  shows  them  how  and  he 
pitches  in  with  them  and  practically  becomes  one  of  them, 
and  they  have  a  greater  respect  for  him;  they  know  that 
he  knows  something,  that  he  knows  his  job,  that  he  is  not 
sitting  around  idly  watching  them  as  if  they  were  going  to 
run  away,  but  he  is  really  a  foreman  working  with  them. 
That  kind  of  man  is  not  only  more  successful  in  keeping  the 
custody  of  the  convicts,  but  he  is  an  economical  proposition 
because  you  do  not  have  to  have  a  foreman  and  guard  as 
well.     (Applause.) 

Then  I  would  suggest  that  we  must  never  forget  that 
the  important  thing  is  not  the  road  but  the  man.  (Applause.) 
More  important  than  any  road  built  in  any  state  is  the  re- 
building of  the  character  of  the  man.  (Applause.)  You 
go  into  a  factory  and  see  all  its  wonderful  machinery,  but 
you  know  that  back  of  that  machinery  is  a  more  wonderful 
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thing  than  that  machinery  itself,  and  that  is  the  brain  of 
the  man  who  planned  and  invented  that  machinery.  Always 
the  most  valuable  thing  that  we  have  to  deal  with  is  the  man 
and  not  the  material  thing. 

Never  forget  also  that  these  men  are  weak  morally,  or 
they  would  never  have  gone  to  the  penitentiary  or  reform- 
atory in  the  beginning;  therefore  we  must  handle  them  in 
the  most  careful  way.  I  would  say  that  it  is  im- 
portant, it  seems  to  me,  that  no  prison  authority  should 
arbitrarily  say  to  a  man,  "You  must  go  and  work  out 
on  the  road."  The  man  himself  should  have  the  choice 
whether  he  goes  out  to  work  on  the  road  or  not  I  have 
had  experience  with  boys  whom  I  hare  trusted  and  they 
have  come  in  to  me  after  a  while  and  said,  "Dr.  lioore, 
I  want  you  to  bring  me  inside  the  walls;  I  am  afraid  of 
myself;  I'm  afraid  that  if  I  stay  out  in  that  detail  I  will 
run  away."  And,  having  a  knowledge  of  themselves,  there- 
fore, they  should  have  a  choice.  Besides  that,  we  must  not 
forget  that  those  who  work  on  the  roads  work  out  in  a 
public  way,  where  the  passerby  on  the  highway  can  see 
them.  Therefore  the  man  who  has  come  into  the  custody 
of  the  law  perhaps  because  he  was  weak  mentally  or  because 
he  has  had  an  inherited  weakness  or  because  society  has 
failed  to  succeed  with  him,  when  that  man  goes  out  on  the 
road  he  should  go  out  because  he  says,  "I  am  willing  to 
go" — :not  because  he  is  forced  to  go,  having  the  possibility 
not  only  of  being  punished  for  the  crime  that  he  has  com- 
mitted, but  having  the  possibility  of  the  additional  disgrace 
that  might  come  to  him  in  being  seen  out  on  the  road. 

I  would  say,  too,  that  there  are  certain  kinds  of  men  to 
whom  this  work  is  particularly  adapted.  We  find  in  the 
New  Jersey  reformatories  that  33  per  cent,  of  our  men  are 
feeble-minded  and  cannot  learn  a  trade  that  requires  sldlL 
But  they  can  do  this  kind  of  work,  and  it  is  particularly 
adapted  to  them;  and  I  believe  it  is  particularly  adapted  to 
the  class  who  are  given  to  drink,  who  need  the  exercise 
and  who  need  the  stimulant,  or  soporific  influence  of  the 
outdoor  life. 

I  do  not  belive  in  stripes  on  the  road;  I  do  not  believe 
in  the  ball  and  chain.  I  think  if  we  put  these  camps  more 
on  the  honor  system  than  on  a  system  like  this  we  would 
find  they  would  be  more  coveted  by  the  man  behind  the 
prison  walls  as  an  opportunity  to  have  a  healthy  amount  of 
employment;  but  I  do  believe  most  thoroughly  in  that  which 
the  gentleman  from  North  Carolina  advocated,  namely,  com- 
pensation for  the  work  that  a  man  does  on  the  road  which 
is  above  and  beyond  the  cost  of  his  maintenance. 
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When  I  became  Superintendent  of  the  New  Jersey  Re- 
formatory we  had  two  contract  labor  shops  where  men 
who  were  money-graspers  were  making  money  at  the  ex- 
pense of  boys  who  were  laboring  all  day  long  in  what  wa* 
practically  a  sweatshop.  Those  employers  were  paying  to 
the  state  less  than  fifty  cents  a  day  for  their  labor.  We 
soon  saw  there  was  no  possibility  of  reform  in  that  kind 
of  employment  and  did  away  with  that  kind  of  work  in  our 
institution.  (Applause.)  About  a  year  after  that  New  Jersey 
passed  a  law  which  made  it  illegal  for  there  to  be  any 
contract  labor  inside  of  any  penal  institution  of  the  state 
of  New  Jersey,  but  that  law  has  not  gone  far  enough  If 
it  was  not  right  for  two  contractors  to  make  money  out  of 
boys  who  were  in  the  shops — if  it  was  not  right  for  two 
citizens  of  the  state  of  New  Jersey  to  make  a  profit  out 
of  those  with  whom  society  had  failed  and  who  were  in- 
carcerated— then  it  is  not  right  for  the  state  of  New  Jersey 
to  make  money  out  of  the  man  who  is  behind  the  bars. 
(Applause.) 

And  when  the  state  does  make  money  out  of  him  then 
that  convict  has  the  feeling  that  the  state  is  unjust  with 
him;  and  we  find  that  most  of  the  men  who  fall,  fall  because 
they  feel  that  society  has  been  unjust  towards  them.  They 
resent  the  injustice  that  they  feel  they  have  been  subjected 
to  and  they  commit  the  crime  and  become  imprisoned  be- 
cause of  that.  Now  then,  if  the  prison  deals  with  them, 
taking  their  labor  and  paying  them  nothing  for  it,  in  such 
a  way  that  they  feel  that  the  prison  is  unjust  to  them,  they 
still  have  that  resentment  towards  society  which  makes  them 
determined  to  continue  to  be  criminals  after  they  have  gone 
out  of  the  institution;  therefore,  in  order  to  teach  them  that 
society  is  just  we  should  pay  them  wages  when  they  earn 
them  behind  the  bars.  Moreover,  by  means  of  paying  them 
wages  we  demonstrate  to  them  that  they  have  the  power 
of  getting  on  in  the  world.  Some  of  them  feel  that  they 
can  pever  succeed;  but,  if,  while  they  are  in  the  employ 
of  the  state  as  convicts,  they  can  earn  money  they  get 
confidence  in  themselves  and  they  feel  that  they  can  succeed, 
and  they  go  out  with  that  feeling  of  confidence  that  has 
been  gained  while  the  state  has  been  handling  them. 

I  want  to  emphasize  another  thing,  and  by  that  to  make 
a  claim  for  the  rights  that  the  citizen  has,  and  that  is  this: 
You  know,  or  everybody  who  handles  convicts  knows,  that 
the  convicts  working  on  the  road  and  in  other  places,  when 
they  are  fairly  treated,  give  more  work  per  day  than  does 
the  average  citizen  employed  in  these  jobs.     (Applause.) 

PRESIDENT  HILL:  That's  trae;  I  know  it. 
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.  MOORE:  Because  of  the  fact  that  they  are  not  sub- 

0  drinking  at  night,  perhaps,  or  cannot  spend  their 
riotously,  they  have  the  strength  next  day  to  go  to 
Now,  then,  if  they  give  more  work  per  day  than  the 

re  citizen  does,  in  the  name  of  all  that  is.  just  it  does 
to  me  as  if  they  ought  to  share  in  the  profit  which  they 
:e.  And  not  only  this,  but  when  a  man  gets  his  money 
e  work  that  he  does  he  has  the  means,  as  has  been 
sted  in  the  paper,  of  helping  to  relieve  the  sufferings 
family,  which  oftentimes  is  the  greatest  sufferer  be- 
of  his  incarceration.  This  plan  of  paying  wages  will 
ake  the  cost  of  maintaining  the  criminal  any  greater 
ill,  in  reality,  make  it  less.  He  will  work  harder  and 
nore.     I  thank  you.     (Applause.) 

VIRMAN  McLEAN:  We  haven't  time  to  continue  the 
r  reading  of  papers  on  this  subject,  but,  as  our  Presi- 
Mr.  Samuel  Hill,  has  had  so  much  experience  with 
lestion,  I  think  we  should  not  close  without  hearing 
bim.  (Applause.) 
lSIDENT  HILL:  I  thank  you,  gentlemen,  but  I  don't 

1  will  take  your  time;  you  are  all  hungry;  you  are  like 
st  of  the  convicts,  you  all  want  to  eat.    (Laughter.) 
^.IRMAN    McLEAN:   I    am    sorry    Mr.    Hill    won't 

but  after  this  is  over  there  will  be  a  photograph  taken 
:  the  main  entrance;  and  I  will  ask  you  all  to  meet 

I  would  especially  call  attention  to  the  state  exhibits, 
her  side  of  this  room;  if  you  have  not  been  in  there,  by 
ans  go  in  and  see  them,  for  it  will  pay  you;  also  the 
xhibit,  where  the  heavy  machinery  is  located  on  the 
c— don't  overlook  that. 


FOURTH  SESSION 
Wednesday  Afternoon,  December  10 

lSIDENT  HILL:  Continuing  the  discussion  on  con- 
bor,  the  next  speaker  scheduled  is  R.  J.  Potts,  Profes- 
Highway  Engineering,  College  of  Texas.  As  Prof. 
is  not  here,  we  will  call  on  Mr.  T.  J.  Ehrhart,  State 
^ay  Commissioner  of  Colorado.  While  we  are  wait- 
er those  gentlemen  to  come  in,  I  am  going  to  give 
ermilyea,  President  of  the  Ontario  Good  Roads  Asso- 
i,  an  opportunity  to  speak  about  matters  for  next 
he  wanted  to  be  heard  on  this  subject.  Ladies  and 
man,  Mr.  Vermilyea. 

/ERMILYEA  (President,  Ontario  Good  Roads  Asso- 
i):  Mr.  President,  Ladies  and  Gentlemen:  While  I  have 
stinguished  honor  this  year  of  being  President  of  the 
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Good  Roads  Association  of  Ontario,  I  am  a  common  farmer 
and^  as  such,  not  accustomed  to  addressing  public  audi- 
ences. Indeed,  in  my  own  country,  I  never  do  so  except 
apologetically,  and  I  think,  when  I  am  asked  to  address  such 
as  audience,  as  I  see  before  me  today,  .that  I  might,  with 
singular  propriety,  solicit  your  pity. 

It  is  a  treat  for  me,  after  an  absence  of  about  35  years,  to 
come  down  to  Philadelphia  to  visit  the  people  of  the  United 
States.  I  see  a  great  deal  that  interests  me,  I  see  wonderful 
progress  on  every  hand,,  and  the  thing  that  strikes  me,  Mr. 
President,  very  forcibly,  is  the  similarity  of  the  two  peoples, 
the  Canadian  people  and  the  American  people.  Our  institu- 
tions are  slightly  different;  you  live  under  another  form  of 
government,  but  you  Are  children  of  the  same  mother,  Eng- 
land, and  we  should  not  have  any  serious  differences  at  all. 
We  are  accuatof^ed  to  speak  of  you  as  our  American  cousins. 
I  object  to  th*t-rr-you,are 'our  American  brothers.  (Applause.) 
'.  And  that  is  iht  'spirit  that  is.  being  inculcated  in  Canada 
dimont  aH,th6ughtfttl.pcoplec  As  the  Vice  l^resident  of  this 
association  said  this  forenoon,  what  a  pity  that  the  money 
spent. on  military, prjeparationsf  upon  the  drill  and  the  building 
of  dreadnoughts,  can  not  be  spent  in  peaceful  pursuits,  can 
ngHt^ti  ftpnYff  on  th0^.!)ighway9  of  this  country.  Why  should 
A|)iericitn^\aOd  CaQsidiafiS' quarrel?  Why  should  we  shoot 
Qach  pther<d<o'^^?  ^We^are  never  going  to.  (Applause.) 
..:We  havt  fi  <^^mmoti  literature^  Wc  think  alike  on  almost 
airlines.  Yolifreyere.:aQd  respect  the  Qag  of  the  United: 
States;  so  dp  w^  the-&g  of  England.  You  are  attached 
to^  your  institutions;  8(9  arf  we..  Here  we  live  along  a 
boundary  line,  you  on  out  side  and  we  on  the  other,  and 
I  defy  any  man  .who  yisit9'the  state  of  New  York  or  any 
of  the  border  states,  to  ^tell  the^  difference  in  speech  or  in 
any  other  respect  between  a  Canadian  and  an  American. 
We  admire 'your  literature  very  much.  The  poems  of  Long- 
fellow have  alw^S'  bee^  an  inspiration  to  me.  The  writings 
of  Bryant  and  Of  Enierspn'  and '  Washington  Irving  and 
Whittier,  the  king -of**  them  all,  are  an  inspiration  to  every 
good  man.  The '  nation '  that  produces  such  public  men  as 
Washington  and  that  grandest  production  of  the  United 
States,  Abraham  Lincoln,  and  Garfield  and  McKinley  and 
Wilson,  must  be  a  great  country.  We  acknowledge  your 
greatness  and  we  are*  sorry  that' we  -are  divided'  in  any  sense. 

However,  I  did  not  eome  to  address  you  ^  today  at  all  at 
length,  but  to  convey  -to  you  from-  the  association  of  which 
I  have  the  honor  of  being  president  the  most  cordial  invita- 
tion which  we  are  capable  of  extending,  to  hold  your  next 
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atmtial  meeting  in  the  city  of  Toronto.  It  will  do  yoti  good 
and  it  will  do  us  infinite  good.  We  are  undertaking  the  same 
task  you  are  and  we  have  the  same  difficulties  before  tis. 
We  know  how  to  build  roads  and  so  do  you — ^the  difficulty 
is  to  get  the  money.  The  difficulty  it  to  make  the  govern- 
ment feel  the  importance  not  only  of  building  roads,  but 
of  spending  money  continually  in  their  maintenance.  We  re- 
peat to  you,  we  ask  you,  lit.  President  and  gentlemen  of 
this  convention,  to  consider  it  very  carefully  if  you  will  in 
the  interests  of  that  good  feeling  that  ought  to  exist  be- 
tween nations — ^we  ask  you  to  hold  your  next  annual  meet- 
ing in  the  city  of  Toronto.  Toronto  is  the  convention  city 
of  Canada;  its  people  cannot  help  being  cordial,  they  cannot 
help  entertaining — it  is  their  peculiarity.  Come  over  and 
test  it.    (Applause.) 

PRESIDENT  HILL:  The  very  cordial  invitation  extended 
by  Mr.  Vermilyea  on  behalf  of  the  Toronto  association  is  re- 
ceived. I  think  it  would  be  very  pt-oper  for  some  one  to 
make  a  motion  to  refer  it  to  the  proper  authority,  so  it  can 
be  act*d  upon. 

[A  motion  to  r^fer  the  matter  to  the  proper  committee  was 
made  and  passed.] 

PRESID&NT   HILL:   Gentlemen,    Colonel    Wtshington. 

COL.  WM.  DeH.  WASHINGTON  (New  York,  N.  Y.): 
Mr.  Chairman  and  Gentlemefi:  It  is  a  privilege  to  meet  you 
and  to  say  a  word  or  two  on  a  question  which  I  think  is 
one  of  the  most  important  that  is  before  this  convention, 
that  is,  the  utilization  of  convict  labor  for  road  building.  I 
may  touch  upon  one  or  two  points  and  give  you  a  little  in- 
formation on  the  subject  that  you  have  not  had  before* 
that  will  accentuate  the  necessity  and  the  reason  for  the 
utilization  of  this  labor  from  other  than  the  econdmic  stand- 
point. 

This  question  of  convict  labor  is  almost  as  close  to  my 
heart  as  it  is  to  the  heart  of  your  distinguished  President, 
and  I  am  going  to  say,  before  I  go  any  further,  that  you 
want  to  hear  him,  because  he  is  the  apotheosis  and  the 
encyclopaedia  of  all  learning  and  knowledge  on  the  ques- 
tion of  convict  labor  and  its  utilization,  and  this  convention 
Will  miss  a  treat  if,  through  his  modesty,  you  do  not  insist 
on  his  speaking. 

But  to  take  up  my  own  little  thread,  I  want  to  tell  you 
a  few  things,  to  begin  with,  of  the  situation  in  our  prisons. 
A  great  many  of  us  from  the  Eastern  States  have  heard  of 
the  utilization  of  convict  labor  in  Nevada,  Colorado,  Wash- 
ington and  the  West,  but  we  have  had  a  sort  of  nebulous 
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.idea  that  it  was  inapplicable  to  the  East,  and  to  the  convict 
situation  in  the  Eastern  States.  People  would  say,  ''Out  in 
Colorado  a  fellow  gets  out  in  a  desert  or  prairie  and  there 
is  nowhere  for  him  to  run  to,  and  the  same  thing  is  true  of 
Nevada  and  Washington."  But  I  am  going  to  tell  you  that 
in  the  great  state  of  New  York,  dotted  with  towns  and 
villages  and  containing  the  Adirondack  and  the  Catskill 
Mountains,  which  furnish  the  most  excellent  opportunity 
for  a  man  to  hide  himself,  during  the  last  year,  Judge 
Riley,  head  of  the  Department  of  Prisons,  told  me  yesterday^ 
we  have  had  450  different  men  sent  out  upon  our  roads  in 
the  State  of  New  York — sent  out  upon  honor.  And  how 
many  escaped?    Just  two,  and  both  of  them  came  back  of 

.their  own  volition.  So  if  we  are  afraid  of  the  problem,  I 
think  that  demonstrates  the  possibility  of  utilizing  convict 
labor  in  the  East  in  a  way  that  it  has  not  been  demonstrated 
before.  These  men  were  not  chained,  •  they  were  not  put 
under  guard;  they  were  simply  placed  purely  and  thor* 
oughly  upon  their  honor.    In  the  state  of  New  York,  when 

.  men  of  good  reputation  in  the  prisooH-what  might  be  termed 
"trusties,"  in  the  descriptions  of  a  number  of  the  speakers 

: — are  sent  from  one  prison  to  another,  they  are  simply  given 
a  ticket  and  told  to  go  and  deliver  themselves  up  to  the 
other  prison,  and  there  has  not  been  a  single  man  escape 

I  or  offer  to  escape,  nor  have  any  of  them  taken  advantage  of 
the  trust  that  was  put  in  them.  There  is  a  good  deal  of 
truth  in  the  saying  that  there  is  a  good  deal  of  good  in  the 
worst  of  us  and  a  good  deal  of  bad  in  the  best  of  us,  and 
some  of  us  don't  give  a  fellow  who  has  had  a  little  shade 
cast  over  him  the  credit  for  any  good. 

'     Let  me  tell  you  a  little  about  the  situation  in  our  prisons 

■  in  New  York;  and  it  is  probably  true  of  all  prisons.  In 
the  first  place  we  are  sorry  when  we  go  into  a  menagerie 
and  see  an  animal  confined  in  a  cage  about  12  ft.  long  and 
8  ft.  wide.  We  think  of  the  poor  beast  confined  there.  Do 
you  stop  to  realize  that  that  is  about  twice  if  not  three 
times  the  size  of  the  cage  in  which  we  confine  our  fellow 
human  being  when  we  send  him  to  a  penal  institution?  Do 
you  realize  that  when  we  Commit  a  man— or  a  woman  either 
— ^in  a  great  many  of  our  states,  no  matter  what  his  condi- 
tion is,  no  matter  what  his  family  ties  are,  it  is  true  hi 
New  York  and  I  suppose  it  is  true  in  Pennsylvania,  that 
for  two  weeks  he  can  neither  receive  communications  nor 
communicate  with  his  friends  and  relatives. 

Do  you  realize  that  in  many  of  our  states  the  rule  of 
silence  is  preserved  for  23  hours  and  45  minutes  of  the  day? 
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That  a  man  or  woman  who  goes  into  the  prison  has  got  to 
remain  absolutely  silent,  without  speaking  to  a  human  be- 
ing, for  23  hours  and  45  minutes,  and  for  15  minutes  of  the 
day  only  can  they  converse,  in  a  guarded  way,  with  their 
fellow  prisoners  or  human  beings?  Is  that  the  kind  of  a 
situation  that  gets  the  bad  out  of  a  man  or  increases  the 
bad  in  him?  '     : 

We  have  got  a  play  itt  New:  York  at  this  moment  which 
is  one  of  the  most  interesting  things  I  have  ever  seen.    It 
wks  written  by  a  man  who  was  in  prison  for  a  number  of 
years^  a  very  famous  prisoner,  Roland  Molineux,  who  was 
accused  of  murder  and  tried  twice.    The  first  time  he  was 
tried,  no  defence  was  put  in  and  he  was  convicted;   and 
the  second  time  he  was  tried,  he  put  in  a  defence  and  it  was 
proved  that  he  was  many  miles  away  from  the  place  where 
■the  crime  ^as  cbmmitted,  or  rather  from  the  place  where 
the  package  that  conveyed  the  poison  was  supposed  to  have 
been  mailed.    He  Was  released,  but  that  man  spent  four  or 
five  years  in  Sing  Sing  Prison  and  got  to  know  what  prisons 
and  convicts  were.     He   spent  about  three  or   four' years 
in  the  death  liouse,.  and  he  wrote  a  book  called  'The  Room 
With  the  Little  Door,*?  and  if  you  could  read  the  description 
given  by  that  man  living  in  the  room  next '  to  the  little 
door  where  men  were:  taken  out  every  fe^^  days  and  electro- 
cuted, it  would  make  yoi|  realize  what  the  inside  of  a  prison 
is  liloB.  '  And  he  has  written  a  play  and  it  conveys  a  lot  of 
things' to  me  and  to  a  lot  oi  us,  and  I  have  no  doubt  that  it 
is  written  from  his  oWn  experience,  because  he  is  a  man  of 
ability  aiid  a  iHan  of  brains.    In  this  story  He  paints  a  picture 
of  the  prosecuting  attorney's  office— and  I  know  it  is  a  true 
picture,  too,  because  I  have  been  on  the  grand  jury  in  the 
^ity  of  New  York,  and  our  ^and  jury  and  the  prosecuting 
iattomey's  office  there  are  just  about  the  same  as  in  other 
'  states  or  communities.    A  lot' of  young  fellows  go  into  the 
.prosecuting  attorne/s  office  and  want  to  make  a  reputation 
as  criminal  lawyers.    I  had  a  case  when  I  was  on  the  grand 
j-ury,  in  which  a  young  chap  16  or  17  years  old  was  brought 
^fA^re  us  and  the  district  attorney  presented  an  indictment 
for  burglary,  for  which  the  penalty  is  7  to  10  years  in  state's 
prison/  The  boy  was  a  homeless  chap— probably  had  had 
r  nothing  to  eat  for  some  time — ^and  he  went  into  an  areaway 
and  reached  his  hand,  into  a  window  and  took  out  a  5-ct. 
string  Oi  beads.    And  the  district  attorney  wanted  to  indict 
that  boy  for  burglary,  because,  constructively,  he  had  broken 
in,  'since  he  had  reached  his  hand  through  an  open  window 
and  taken  a  5-ct.  spring  of  beads.     And  if  there  had  not 
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been  some  one  pn  that  grand  jury  who  was  a  little  vigilant, , 
he  might  have  been  indicted  for  burglary,  and,  even  if  he 
had  been  acquitted,  that  indictment  would  have  stood  against 
him  and  i(  he  had  ever  committed  another  offence,  he  might 
have  been  sent  up  for  20  years  as  a  second  time  convict. 
That  throws  a  little  bit  of  light  on  our  laws  and  the  way 
they  are  administered. 

But,  coming  back  to  the  point,  this  man  Molineux,  in  his 
play  which  is  called  "The  Man  Within" — ^and  he  really  means 
by  that,  the  man  within  the  man — one  of  the  young  men  in 
the  district  attorney's  office  becomes  indignant  at  the  way 
things  are  handled — that  every  time  the  district  attorney  gets- 
an  indictment,  he  wants  to  make  it  burglary  or  some  other 
felony.  And  I  have  seen  cases  where  the  most  trifling  of- 
fences had  been  committed  and  the  district  attorney  would 
send  those  cases  in  and  try  to  get  indictments  for  some 
felony  out  of  them— trifling  offences  as  the  one  I  mentioned 
of  the  taking  of  a  5-ct.  string  of  beads  which  they  tried  to 
make  burglary  of,  or  a  fight,  out  of  which  they  would  try 
to  get  an  indictment  for  an  assault  with  intent  to  kill.  This 
young  fellow  says,  "I  am  going  to  try  to  find  out  what  is 
beneath;  what  it  is  that  we  are  dealing  with";  and  he  be- 
gins to  investigate  and  he  goes  and  meets  a  lot  of  men  and 
goes  to  a  sort  o^  a  thieves'  fence  and  an  opium  joint  and 
meets  a  lot  of  professional  thieves  there  and  talks  to  these 
men  and  finds  out  that  every  man  has  a  feeling  and  has 
gotten  into  a  condition  where  he  believes  that  the  community 
is  at  war  with  him  and  that  the  world  is  against  him  and 
that  he  is  against  the  world.  He  feels,  therefore,  that  it  is  a 
fair  fight;  and  lyhe^  he  takes  a  thi]\g  away  from  some  other 
man,  he  is  more  or. less  justified  in  his  own  mind. 

This  young  fellow  works  on  this  theory,  and,  in  the  play,, 
of  course,  it  is  proven.  He  takes  these  various  burglars 
and  they  have  the  most  realistic  talks.  These  men  say 
"What  chance  do  I  get  when  I  go  to  prison?  I  am  an 
outlaw  now  and  will  always  be  an  outlaw.  If  I  am  con- 
victed once,  I  am  an  outlaw  forever."  Finally  this  man 
comes  to  the  conclusion  that  as  a  man  thinks,  so  he  is. 
That  is  one  of  the  oldest  aphorisms  in  the  English  language, 
and  we  have  created  a  condition  of  thought  and  continue 
that  condition  pf  thought  in  the  minds  of  many  of  our  con- 
victs. Finally  he  says — ^and  this  is  the  crux  of  the  situation 
— that  while  we  have  a  court  of  conviction  for  our  people,  we 
should  likewise  have  a  court  of  rehabilitation  for  a  man  who- 
has  once  committed  an  offence  against  the  community. 

That  is  a  mighty  big  thought  and  I  want  to  go  a  little, 
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nd  that:  We  have  today  practically  no  graduatioti  of 
punishments.  A  man  is  sent  to  jail  or  he  is  sent  to 
's  prison  whether  his  offence  be  large  or  small — if  he 
s  a  few  dollars  he  may  be  sent  to  state's  prison.  If 
:rime  is  not  of  a  very  serious  character  but  still  an 
ce  against  the  state,  he  goes  to  state's  prison,  loses 
litizenship,  becomes  a  convict  and  is  branded  forever, 
nt  to  see  our  laws  and  our  states  become  liberal  enough 
odify  that  situation  and,  on  a  man's  first  conviction,  if 
as  had  previous  good  character  and  it  is  believed  he  is 
in  that  might  be  trustworthy  and  rehabilitated,  instead 
nding  him  to  prison,  send  him  to  the  roads.  Don't  make 
a  convict;  don't  deprive  him  of  his  citizenship  and  his 
s  and  don't  put  this  stigma  on  him,  but  give  him  an 
rtunity  to  re-enter  the  community  as  a  man  and  not  as 
ivict  and  an  unreconstructed  wild  animal.  (Applause.) 
ther  words,  give  our  neighbor  a  chance, 
very  large  percentage  of  crimes  are  committed  in  anger 
]  liquor  or  from  some  sudden  impulse  or  influence, 
itimes  from  want,  but  a  very  large  majority  of  them. 
i  satisfied,  are  not  committed  from  innate  baseness  or 
inality.  Now  we  have  proven  the  thing  in  many  cases, 
e  is  a  most  interesting  series  of  articles  that  has  just 
ared  in  the  "Saturday  Evening  Post"  called  "The  Out- 
'  written  by  a  man  who  was  once  an  outlaw  and  had 
>st  interesting  experience.  He  had  committed  all  sorts 
imes  and  I  believe  he  is  now  district  attorney  or  running 
istrict  attorney  in  Oklahoma,  and  he  has  got  the  respect 
is  community  because  he  has  rehabilitated  himself,  and 
have  given  him  a  chance.  A  lot  of  us  are  not  big 
gh  to  give  a  man  a  chance  after  he  has  once  been  a 
ict.  We  shut  a  man  up  in  a  cell  where  he  has  no 
rtunity  to  exercise,  we  unfit  him  for  manual  labor  and 
everything  else  by  keeping  him  in  idleness,  and  then 
urn  him  out  in  the  community,  rebellious  against  the 
aunity  and  against  the  very  conditions  he  has  been  under, 
i  a  great  detective  tell  me  in  New  York  on  one  occasion, 
my  judgment,  the  state  commits  a  greater  crime  in  a 
large  number  of  cases,  when  it  first  convicts  a  man, 
the  man  committed  against  the  state,  because  when 
nee  make  him  a  convict,  he  is  always  a  convict  and  he 
lardly  got  a  chance,  after  being  forced  into  contact  with 
>eople  he  meets  in  prison  and  then  forced  out  without 
h,  strength,  power,  opportunity  or  money  except  the 
hat  is  given  him  to  give  him  a  start.  He  has  no  refer- 
i  and  no  chance  to  get  a  livelihood." 
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Let  US  get  these  men  out  on  the  road;  it  is  the  logical 
place  for  them.  It  costs  5  to  10  per  cent,  of  the  total 
expenditures  of  the  average  state  to  support  its  convicts  in 
penal  institutions.  Why  not  make  them  self  supporting 
and  a  benefit  to  the  community?  I  believe  in  the  honor 
system  and  I  believe  it  can  be  carried  very  much  further 
than  any  of  us  suppose,  because  if  these  people  are  treated 
as  men,  if  they  are  treated  as  individuals  and  not  as  numbers, 
they  will  begin  to  realize  that  character  counts — ^it  will  be  a 
splendid  thing,  and  you  can  get  character  in  that  man  if  he 
hasn't  had  it  before,  you  will  build  it  in  him  and  create  it  in 
him.  Now,  we  can  make  our  penal  institutions  self  support- 
ing and  relieve  that  burden  on  the  community.  If  there  is  a 
class  of  men  who  cannot  be  trusted  and  are  considered  like 
class  No.  3  that  our  friend  from  North  ^Carolina  was  speak- 
ing of  today,  we  propose,  as  has  been  suggested  by  our 
highway  commissioner  from  New  York,  to  utilize  them  On 
road  work  on  the  inside,  in  quarries  and  brick  making  plants. 
In  the  cost  of  making  brick,  labor  is  about  50  per  cent,  or 
more,  and  that  will  enable  us  to  make  vitrified  paving  brick 
in  that  way  and  pay  the  freight  for  quite  long  distances  and 
still  get  the  material  on  a  reasonable  basis.  I  believe  that 
every  encouragement  should  be  given  to  this  effort,  and 
we  can  work  the  honor  system  and  get  our  roads  built  much 
better  and  by  a  class  of  men  whom  it  will  benefit  infinitely 
and  give  them  remuneration,  compensate  them  while 
they  are  doing  it  and  let  them  know  they  can  earn 
money.  A  lot  of  our  convicts  do  not  know  they  can  earn 
money. 

A  lot  of  our  people,  perhaps  these  ladies,  shudder  at  the 
idea  of  having  these  convicts  among  us  and  think  of  the 
danger  of  it,  but  do  you  realize  that  every  convict  in  the 
state  of  Pennsylvania  will  be  free  and  thrown  on  the  com- 
munity in  three  years — on  the  average?  If  there  are  5,000 
or  10,000  men  in  your  state  prisons  today,  every  one  of  them 
will  be  free  or  another  man  will  be  free  in  his  place  in  the 
next  three  years.  What  have  you  done  to  improve  that  man 
and  make  him  a  safer  member  of  the  community?  What 
better  can  you  do  than  to  put  him  out  as  a  trusty  to  do 
work  on  the  roads  in  your  community?    (Applause.) 

We  have  just  had  a  unique  thing  happen  in  New  York. 
One  of  our  highway  officers  at  Little  Falls  gathered  a  num- 
ber of  his  friends  together  and  gave  a  banquet,  and  they 
had  a  lot  of  these  convicts  who  had  been  working  for  them, 
and  when  these  *  gentlemen  were  through,  they  invited  the 
convicts  in  and  gave  them  a  banquet,  and  when  that  was 
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e  convicts  gave  them  one  of  the  finest  entertainments 
d  ever  had,  and  all  of  them  sat  down  and  shook  hands 
i  a  royal  good  time.  Let  us  extend  the  hand  of  fel- 
to  our  unfortunate  brother  and  help  him  to  rehabili- 
iself  in  the  community,  because  it  is  God's  work  and 
ork  and  my  work  and  the  work  of  this  association, 
us  get  busy  on  it  and  let  every  man  put  all  the 
d  body  and  energy  he  has  got  into  this  effort,  be- 
here  is  nothing  bigger  or  nobler  to  be  done  today, 
ise.) 

EHRHART  (State  Highway  Commissioner  of  Colo- 
The  first  convict  road  labor  law  was  passed  by  the 
lo  Legislature  in  1899,  and  provided  a  special  appro- 
i  of  about  120,000  for  the  experimental  use  of  con- 
1  road  work.  This  law  was  opposed  by  the  wardens 
1  penitentiary  and  reformatory^  aod  was  not  entirely 
ful  for  the  principal  reason  that  untrained,  inezperi- 
nen  were  placed  in  charge. 

next  legislation — ^known  as  the  "Lewis  law" — ^was 
in  1905  and  provides  that  counties  may  apply  to  the 
for  convict  road  labor,  agreeing  to  pay  all  expenses, 
ig  equipment,  teams,  food  and  superintendents' 
,  connected  with  the  work.  The  men  are  carefully 
i  by  the  Warden  with  regard  to  their  physical  ability 
r  and  as  to  character,  and  are  placed  in  charge  of 
tendents,  trained  and  experienced  in  handling  men  of 
aracter.  These  superintendents  must  also  be  expert 
lilders. 

gangs  number  from  25  to  75  men,  and  are  full^ 
id  with  tents,  necessary  teams,  etc.,  at  the  county's 
t.  Warm,  r>jmfortable,  gray  clothing,  without  9tri{if^ 
nguishing  marks  is  furnished  by  the  state.  The  con- 
re  furnished  with  an  abundance  of  good  substantial 
an  average  cost  of  33  cts.  per  day  per  man.  , 

r  the  Lewis  law  the  convicts  are  given  ten  days  credit 
i  time  deducted  from  their  sentence  for  each  month's 
tory  labor.  They  also  receive,  in  addition,  for  good 
t  one  month's  credit  the  first  year;  two  month's  the 
year;  three  month's  the  third  year  and  so  on.  A  five 
:ntence  would  thus  be  reduced  one-half.  Should  a 
tempt  to  escape  he  loses  all  credits,  and  if  captured 
rned  to  the  penitentiary  and  will  not  be  permitted 
Dut  on  road  work  again.  The  only  punishment  for 
on  of  the  rules  is  return  to  the  prison  and  loss  of 
In  consequence  of  these  rules  the  escapes  are  lets 

ten  dlBcusBion  sent  in  but  not  read  at  the  convention. 
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than  one  per  cent,  per  annum.  Remember,  these  men  work 
without  any  guards  whatever;  are  entirely  controlled  by  the 
rules  and  a  capable  superintendent,  who  has  an  assistant. 
The  superintendents'  salaries  range  from  $100  to  $125  per 
month;  assistants,  $75  to  $80  per  month  and  subsistence.  The 
average  cost  per  man  per  day,  including  salaries,  sustenance, 
tools,  powder,  teams,  etc.,  will  average  about  80  cts. 

The  work  done  will  compare  very  favorably  with  the  best 
up-to-date  contract  work  at  a  comparative  cost,  variously 
estimated  at  from  50  to  75  per  cent  Outside  the  estimate 
of  monetary  gain  is  the  more,  in  my  opinion,  important 
humane  consideration  in  the  treatment  of  the  man.  He  goes 
out  into  the  open  with  healthful  surroundings,  and  when  his 
time  expires  he  goes  forth  in  splendid  physical  condition, 
capable  of  taking  care  of  himself  at  any  sort  of  labor.  It 
is  the  endeavor  of  every  inmate  to  so  conduct  himself  inside 
the  penitentiary  that  he  may  be  chosen  to  be  sent  out  on  the 
roads.  The  health  of  these  men  while  engaged  in  this  work 
may  be  marked  100  per  cent.  The  interest  and  pride  in  the 
work  done  more  than  equals  that  of  the  paid  laborer.  We 
have  "life-timers"  who  have  worked  on  state  roads  for  tlic 
past  ten  years.  There  have  been  two  instances  at  least 
where  men  under  life  sentences  have  journeyed  alone  from 
their  camps  more  than  one  hundred  miles  by  stage  and 
train  to  the  state  capitol  to  appear  before  the  Board  of 
Pardons  to  plead  their  own  pardon  cases,  afterward  return- 
ing to  their  work. 

Each  camp  has  a  convict  night  watchman,  blacksmith,  cook 
and  waiter. 

A  somewhat  unique  bathing  provision  is  adopted:  A  large 
iron  tank  is  set  up  on  a  fire  box  built  of  stone  and  mortar. 
A  small  pipe  is  inserted  a  foot  or  so  above  the  bottom  of 
the  tank,  which  is  connected  to  a  bath  tub  inside  a  tent  or 
other  temporary  structure.  Once  each  week  every  man  must 
take  a  bath,  and  each  must  supply  his  own  bath  water  by 
filling  the  tank  above  the  outlet  pipe,  otherwise  he  can  get 
no  water. 

It  costs  about  20  cts.  per  day  to  feed  a  man  at  the  prison, 
so  that  the  state  saves  that  amount  for  each  man  employed 
on  state  roads,  or  in  our  state  about  $60,000.  per  annum. 

The  character  of  the  road  work  in  Colorado  varies  from 
plain  prairie  grading  to  very  heavy  rock  work  in  the  mooD- 
tains.  Our  convicts  have  been  employed  as  a  rule  in  this 
heavy  class  of  work.  They  build  all  culverts  and  small 
bridges  of  concrete. 

I  know  that  the  Colorado  system  is  entirely  satisfactory 
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from  every  point  of  view,  the  only  trouble  being  that  there 
are  not  enough  convicts  to  supply  the  demands  from  the 
different  counties. 

PRESIDENT  HILL:  This  closes  the  discussion  on  the 
question  of  convict  labor.  I  would  say  that  tomorrow  night 
I  will  show  some  pictures  illustrating  convict  labor  in  the 
West.  The  idea  of  using  convict  labor  in  road  building 
started  down  in  North  Carolina,  as  mentioned  by  Dr.  Pratt 
this  morning,  but  has  reached  its  highest  development  in  the 
West. 

The  next  subject  is  Subject  B,  Construction;  and  the  first 
paper  "Determination  of  the  Amount  of  Realignment,  Grad- 
ing and  Drainage  to  Be  Done  in  Connection  with  Road  Im- 
provement," is  by  Mr.  S.  D.  Foster,  Chief  Engineer  of  the 
State  Highway  Department  of  Pennsylvania.  I  have  great 
pleasure  in  introducing  to  you  Mr.  Foster,  of  Pennsylvania. 
(Applause.) 


DETERMINATION  OF  THE  AMOUNT  OF  REALIGNMENT, 
GRADING  AND  DRAINAGE  TO  BE  £K)NE  IN  CON- 
NECTION WITH  ROAD  IMPROVEMENT 
By  S.  D.  FOSTER 
Chief  ButttaMT,  PennsylTaalA  State  Highway  Department 

The  determination  of  the  amount  of  realignment,  grading 
and  drainage  to  be  done  in  connection  with  any  road  im* 
provement  will  primarily  depend  on  the  amount  of  money 
available  and  the  local  conditions  surrounding  each  particu- 
lar section.  Any  comments  or  suggestions  which  I  may  make 
in  treating  this  subject  will  be  only  in  a  general  and  very 
broad  sense,  referring  more  particularly  to  that  class  of 
highways  which  are  in  common  with  those  of  Pennsylvania. 

The  highways  existing  in  the  state  of  Pennsylvania  may  be 
divided  into  several  classes,  namely: 

The  old  Indian  and  animal  trails;  the  state  roads  including 
the  provincial  highways;  the  toll  roads,  or  those  built  by 
corporations:  and  the  local  or  township  roads. 

The  first  class — ^the  old  Indian  and  animal  trails,  or  roads — 
usually  follow  the  valleys  made  by  creeks  and  rivers  and  run 
along  the  line  of  least  resistance,  and  any  change  in  the 
alignment  will  consist.  In  a  great  measure,  in  the  elimina- 
tion of  existing  crossings  or  in  the  necessity  of  an  increased 
nuitiber  of  crossings  of  the  parallel  waterway.  Changes 
will  t)e  necessary  in  order  to  escape  extensive  maintenance, 
due  to  slips  or  washouts;  on  account  of  the  necessity  of 
raising  the  grade  of  the  highway  to  a  point  beyond  high 
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water;  and,  in  ordei  to  eliminate  the  usual  heavy  grade  that 
we  find  where  a  road  has  followed  a  valley  to  its  head. 

The  second  class,  or  state  roads,  are  those  highways  known 
as  "stage  roads"  and  offer  a  wide  field  for  relocation,  as  this 
type  of  highway  was  constructed  seemingly  without  regard 
to  economy,  safety  or  comfort,  and,  apparently,  laid  out  with 
a  view  of  obtaining  the  most  direct  line  between  two  points. 
The  changes  most  readily  determined  on  this  class  of  high- 
ways consist  of  relocating  them  around  the  bases  of  hills  and 
along  the  ridges,  thus  eliminating  the  steep  grades,  with 
probably  very  little  if  any  increased  length,  and  at  little  cost 
or  less  cost  than  the  heavy  construction  work  and  excessive 
maintenance  charges  necessary  in  allowing  them  to  remain 
where  they  are. 

The  provincial  roads,  also  coming  under  the  class  of  state 
highways,  need  little  realignment,  except  in  instances  where 
a  relocation  is  necessary  on  acount  of  some  foreign  develop- 
ment which  has  caused  a  divergence  from  the  original  align- 
ment; and  the  amount  of  relocation  and  the  extent  thereof 
will  depend  in  a  great  measure  on  the  money  available  for 
property  damages,  as  this  type  of  road,  owing  to  its  long 
number  of  years  of  use,  will  be  found  to  traverse  sections  of 
the  country  which  have  been  more  or  less  built  up. 

The  third  class — toll  roads — ^were  built  by  corporations  and 
were  constructed  with  economy  as  to  maintenance;  and  the 
thoroughness  of  their  construction  and  the  extent  to  which 
they  were  improved  were  dependent  on  the  expected  mone- 
tary return  from  travel  over  them,  and,  where  competing 
companies  operated,  greater  attention  was  given  to  details 
of  alignment  and  grade. 

The  fourth  class,  or  the  local  highways,  were  laid  out  in 
most  part  by  county  engineers  and  boards  of  viewers  and 
were  surveyed  primarily  to  provide  the  greatest  economy  in 
labor  of  construction,  or  were  bound,  by  decision  of  the 
board  of  viewers,  to  follow  existing  property  lines.  In 
•other  instances,  such  roads  have  been  properly  located  by 
the. county  engineer,  but,  on  account  of  the  construction 
being  left  entirely  to  the  local  authorities,  original  grades 
aad  lines  were  not  followed,  and  while  plan  and  profile  prob- 
ably still  exist,  no  proper  physical  location  can  possibly  be 
made,  and  the  present  traveled  road  has  become  a  perma- 
nent Jiighway,  and  property  rights,  in  many  instances,  have 
passed,  using  the  center  line  of  such  existing  highway  as  a 
l>oundary.  In  this  class  of  highways,  realignment  will  consist 
in  the  abolition  of  sharp  turns  and  steep  grades  by  correct 
location,  without  regard  to  property  lines. 
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The  determination  of  the  amount  of  grading  to  be  done 
in  connection  with  the  improvement  of  any  highway  will 
depend  largely  upon  the  amount  and  nature  of  the  travel,  and 
the  topographical  conditions  of  the  country  through  which 
the  highway  passes.  Excessive  grades  increase  the  cost  of 
transportation  and  also  add  a  heavy  burden  of  maintenance, 
and  it  is  always  advantageous  to  lenghten  a  road  and  elimi- 
nate an  excessive  grade.  This  as  a  whole,  should  be  governed 
by  the  following  axioms: 

1st.  No  greater  load  can  be  moved  over  a  highway  than 
can  be  moved  over  the  maximum  grade. 

2nd.  It  is  generally  true  that  a  road  over  a  hill  is  equal 
in  length  to  one  around  the  base. 

3rd.  If  the  tendency  of  the  topography  is  toward  a  con- 
tinued elevation,  the  grade  line  should  never  be  allowed  to 
have  a  descending  grade,  and  vice  versa  where  the  tend- 
ency of  the  topography  is  toward  a  lower  level 

With  the  first  thought  in  view,  it  is  well  to  thoroughly 
investigate  the  highway  which  is  to  be  regraded  with  the 
idea  of  deciding  between  what  local  points  the  greatest 
amount  of  travel  exists  and  upon  the  heaviest  grades  be- 
tween such  points  and  then  determine  the  equitable  dis- 
tribution of  such  money  as  you  have  available  for  the  elimi- 
nation of  grades,  as  it  is  my  theory  that  it  is  always  best  to 
expend  the  larger  portion  of  money  available  in  reducing  the 
maximum  grades  and  expending  as  little  as  is  consistent  with 
general  conditions  upon  the  lesser  grades. 

With  the  second  thought  comes  the  ever-present  fact  that 
steep  grades  increase  both  the  cost  of  transportation  and 
maintenance  and  are  to  be  eliminated  wherever  possible, 
even  to  the  extent  of  adding  additional  length  to  the  high- 
way. In  a  study  of  the  relation  of  grade  to  distance,  the 
actual  loss  of  energy  in  transporting  a  load  should  be  taken 
into  account;  and  we  would  probably  find  by  calculation  that 
it  would  require  as  many  foot  pounds  of  energy  to  lift  one 
ton  one  foot  vertically  as  it  would  to  move  one  ton  horizon- 
tally along  a  road  surface — which  offers  100  lbs.  of  tractive 
resistance — a  distance  of  20  ft.  Theoretically,  but  not  alto- 
.gether  practically  to  save  one  foot  of  grade  the  road  may  be 
lengthened  20  ft.  without  any  additional  requirement  of 
energy  in  moving  a  load  over  it.  It  will  be  readily  seen 
from  this  reference,  that  needless  rises  in  the  grade  of  a  road 
demand  wasteful  exertion,  and  that  unnecessary  length  added 
to  a  road  causes  loss  of  time  and  money. 

Needless  detours  and  heavy  grades  use  up  the  energy  of 
engine  or  team  and  represent  a  dead  loss  to  a  community. 
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\  -All  things  being  equal,  a  road  should  be  straight  and  have  as 

I  light  a  grade  as  posible;  consequently,  the  time  and  labor 

expended  in  traveling  over  it  would  be  the  minimum.    But  in 
a  hiUy  country  a  road  can  not  well  be  straight  and  of  a 
light  gfade  at  the  same  time,  and  in  such  cases  the  sacrifice 
af  straightness,  or  of  grade,  will  be  dependent  upon  the  pre- 
dominant nature  of  the  travel  over  it    Where  horse-drawn 
•vehicles  predominate,  alignment  should  give  way  to  the  les- 
sening of  the  grade,  as  horse-drawn  vehicles  demand  easy 
grade  in  preference  to  straight  roads.     Where  motor-vehi- 
cular travel  predominates,  the  grade  should  give  way  to  align- 
ment, inasmuch  as  the  coming  of  the  automobile  has  brought 
into  highway  work  the  factor  of  safety  of  travel,  and,  with 
•^n  rapidly  increasing  use  of  motor  vehicles,  places  this  new 
(vspbusibility  t4>on  the  road  maker,  and  the  building  of  high- 
cwa^rs:  with  long  easy  curves  will  tend  toward  reducing  dam- 
k^es  to  life  and  property.    Roads  should  be  located  as  direct 
as  is  practical  and  possible,  and,  under  no  circumstances, 
^here  easy  grades  can  be  obtained,  should  a  highway  deviate 
-iroin  a^  direct   course,   as  the   direct  line  or   location   that 
enables    the  engineer   to   eliminate   grades   and   obtain   the 
iiequired  drainage  is  the  most  economical. 
.    .in:  determining  the  amount  of  drainage  to  be  done  in  con- 
nection with  road  improvement,  it  is  well  to  remember  that 
^e  three  principal  parts  of  a  road  are  the  surface,  the  base, 
and  the  foundation.    The  i  purpose  of  the  surface  is  to  resist 
'^be  wearing  and  crushing  effects  of  travel  and  the  disinte- 
grating, forces  of  nature.    The  purpose  of  the  base  is  to  dis- 
tribtite  the  loads  imposed  by  traffic  over  an  area  of  founda- 
^tiohor  sub-soil  large  enough  to  carry  the  load.    The  founda- 
tion Amst  carry  the  load,  and  the  firmer  it  is  the  less  strength 
will  be  required  in  the  base  of  the  paving  ta  distribute  the 
load  over  at    Almost  any  dry  sub-soil  will  carry  the  load  if 
it  is  distributed  to  quite  a  moderate  extent'  The  ability  of 
earth  or  soil  to  sustain  loads  depends  largely  upon  the  lack 
or  absence  of  moisture  in  it.    Most  soils  can  be  compacted  to 
form  a  good,  firm  foundation  as  long  as  they  are  kept  dry, 
but,  upon  the  appearance  of  water,  they  become  soft  and  in 
a  great  measure  lose  their  sustaining  power. 

It  would  appear,  therefore,  that  the  main  problem  in  the 
construction  of  a  highway  is  drainage,  and  without  proper 
drainage  no  good  road  can  be  built;  and  the  importance  of 
so  locating  roads  that  the  proper  drainage  is  practicable  both 
{torn  a  technical  and  commercial  standpoint  is  manifest  We 
'  will. discuss  briefly  some  means  by  which  that  end  may  be 
obtained. 
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If  the  ground  is  level  and  not  subject  to  flood,  there  i» 
seldom  difficulty  in  location,  but,  where  the  ground  is  marshy 
and  underlaid  with  quicksands,  it  is  most  difficult  and  expta- 
siye  to  deal  with,  and,  unless  it  can  be  drained  at  a  reason- 
able cost,  should  be  avoided,  even  though  it  involves  a  con- 
siderable detour.  A  quicksand  well  drained  often  makes  an 
excellent  foundation  for  a  road;  the  drainage,  however,  must 
be  thorough  and  rapid  The  usual  difficulty  is  that  ground 
of  this  nature  is  ofttimes  nearly  level  and  rapid  drainage  is 
out  of  the  question.  If  the  ground  is  level  and  subject  to 
flood  mainly  by  backwater,  an  adequate  number  of  small 
drains  will  usually  accomplish  the  desired  result,  except  that 
it  may  cost  a  good  deal  to  raise  the  grade  of  the  road  above 
flood  level,  and  cases  sometimes  arise  where  it  is  more 
economical  to  build  a  road  »t  a  lower  level,  make  it  flood- 
proof  and  submit  to  an  occasional  interruption  of  traffic,  than 
to  make  a  wide  detour  or  go  to  the  great  expense  of  a  fill 
or  viaduct.  , 

If  the  ground  is  level  and  subject  to  floods  running  at 
high  velocity — ^which  condition  arises  quite  frequently  where 
roads  cross  wide  level  valleys  of  considerable  streams  sub- 
ject to  severe  floods — great  care  is  necessary  in  dealing  with 
this  kind  of  a  situation.  The  natural  channel  of  the  stream 
is  altogether  insufficient  to  carry  the  flood  water,  and,  if  tke 
bridge  crossing  the  stream  is  made  large  enough  to  carry 
it,  extensive  erosion  is  liable  to  take  place,  doing  much  dam- 
age to  property  and  possibly  to  the  highway.  If  overflow 
bridges  are  built,  they  are  very  likely  to  cause  formation  of 
side  channels  and  cause  great  damage  to  property  owners. 
Usually  the  best  treatment  in  such  a  case  is  to  build  the 
bridge  large  enough  to  carry  the  whole  stream  in  flood  time, 
to  straighten  and  widen  the  channel  of  the  stream  as  much  as 
possible,  remove  obstructions,  and  protect  the  banks  at  ex- 
posed points.  Where  this  procedure  is  out  of  the  question  by 
.reason  of  the  cost,  or  for  other  reasons,  it  may  be  necessary 
to  allow  the  flood  water  to  overflow  the  road  at  some  points, 
which  must,  of  course,  be  made  flood-proof.  Where  such 
overflow  points  are  provided,  they  should  be  made  long  and 
shallow  to  reduce  as  much  as  possible  the  velocity  of  the 
current  flowing  over  them;  otherwise,  adjacent  property  will 
suffer  unnecessarily.  These  low  places  should  also  be  so 
located  as  to  reduce  the  actual  damage  to  the  minimum,  as 
it  is  the  duty  of  the  public  official  to  protect  the  just  rights 
of  all  parties.  If  the  proposed  road  crosses  a  narrow  valley 
with  a  rapid  streiim,  it  is  almost  always  best  to  give  the 
bridge  ample  waterway  and  hx  the  grade  above  the  reach  of 
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high  water,  taking  care,  of  course,  to  protect  all  exposed 
points  against  erosion.  Where  Talleys  are  to  be  crossed  it  is 
always  better  to  cross  them  where  they  are  narrow  and  the 
stream  rapid.  Such  conditions  reduce  the  amount  of  embank- 
ment required  and  abo  the  span  of  the  bridge,  requiring  more 
substantial  construction  but  proving  more  economical  and 
more  enduring  in  the  end 

One  other  condition  met  with  frequently  upon  the  high- 
ways of  this  commonwealth  is  that  arising  from  the  tenden^ 
cy  of  one  stratum  of  soil  to  slide  or  slip  upon  another  and 
thus  precipitate  slips  or  landslides.  These  are  most  diffi^ 
cult  and  expensive  to  deal  with,  and  it  is  seldom,  if  ever, 
worth  while  to  attempt  to  hold  such  a  movement  of  earth 
in  place  by  piles  or  retaining  walls.  The  only  sure  way  and 
proper  treatment,  to  my  knowedge^  is  the  thorough  drain- 
ing or  cutting  off  of  the  water  before  it  entets  the  sliding 
m^ss.  For  this  purpose,  French  drains  with  suitable  later- 
als are  generally  better  than  tile  drains,  inasmuch  as  a  slight 
movement  in  the  slide  will  destroy  the  usefulness  of  tile 
drains.  The  drainage  of  such  a  slip  must  be  ample  both  aS 
regards  the  sizes  and  lengths  of  the  drains  and  the  suffi- 
ciency of  the  outlets  thereto.  This  is  sometimes  a  very  ex- 
pensive treatment,  but  if  well  dotte  a  permanent  cure  is  gen- 
erally obtained. 

The  elimination  of  water  from  the  immediate  subgrade, 
or  foundation,  of  a  road  is  of  vital  importance  and  one  which 
it  is  necessary  to  thoroughly  study  and  properly  arrauge  for, 
and  is  a  subject  that  can  not  properly  and  thoroughly  b^ 
dealt  with  in  a  paper  of  this  character.  I  will  not  attempt, 
therefore,  to  take  it  up  in  detail. 

In  closing,  I  would  say  that  of  alignment,  grading  and 
drainage  of  a  road,  drainage  is  by  far  the  most  important 
and  should  be  given  first  place  in  the  distribution  of  the 
funds  available  for  the  work,  for  without  proper  drainage, 
any  improvement  in  alignment,  grade  or  character  of  sur- 
face will  be  absolutely  without  any  permanent  result.  • 


PRESIDENT  HILL:  I  see,  gentlemen,  that  you  have  en- 
joyed the  very  excellent  paper  just  read  and  I  am  quite  sure 
you  will  enjoy  the  comments  made  thereon  by  the  very  dis- 
tinguished speakers  who  are  to  follow.  A  delegate  from 
Oregon,  Mr.  S.  S.  Benson,  has  had  considerable  trouble 
with  the  local  authorities  in  trying  to  establish  the  rule  just 
laid  down  in  the  paper,  that  one  foot  in  twenty  is  the  proper 
grade.  I  am  going  to  ask  some  of  the  speakers  to  enlarge 
ou  that  a  little,  as  they  come  to  speak  on  the  subject  later 
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60.  ^The  next  speaker  will  be  Mr.  R.  A.  Meeker,  State  High- 
way Engineer  of  New  Jersey.  (Applause.) 
-  R:,A.  MEEKER  (State  Highway  Engineer  of  New  Jer- 
sey) :  Tjie  paper  of  Mr.  Foster  has  interested  me  greatly  as 
tt  fit^rly  shows  that  the  problem  presented  to  him  for  solu- 
tion Is  similar  to  that  we  have  before  us  in  New  Jersey, 
namely  the  improvement  of  a  series  of  systems  of  highways 
th^t  are  the  outgrowth  of  our  advance  in  civilization  from 
the  PJQQceT  stagey  What  was  good  enough  for  a  people 
$iihp *: could  liy^,:i^oinfortably  for  weeks  and  even  months, 
though  cut  oU  from  the  town  and  markets,  would  not  suffice 
fpj*  thQ  present  day  folk  who  suffer  privation  if  their  sup- 
ples are  cut  off  for:  one  day.  The  division  of  labor  has 
v^t  us  one.  and  all  so  dependent  on  our  fellows  that  the 
mieans  of  intercommunication  must  be  the  best  obtainable. 
W^at.  a  good  road  should  be  our  forefathers  clearly  and 
tersely  stated  in  the  old  statutes  granting  franchises  for 
turnpikes,  to  wit,  that  they  must  be  smooth,  hard  and  con- 
venient for  travel  at  all  seasons  of  the  year.  The  last  proviso 
determines  the  amount  of  realignmetit,  grading  and  drainage 
t^  be  done  in  connection  with  road  improvement. 

Mr.  Foster  says:  "The  determination  of  the  amount  of 
grading  to  be  done  in  connection  with  the  improvement  of 
any  highway  will  depend  largely  upon  the  amount  and  nature 
pi  Jthe  travel."  If  he  had  said  the  prospective  amount  and 
pature  of  the  travel  I  would  most  heartily  agree  with  him, 
but  if  this  jdetermination  is  to  be  based  on  present  travel  I 
must  take  issue  with  him.  As  soon  as  a  road  is  improved  the 
travel  increases  so  greatly  that  all  former  traffic  data  are 
of  little  value;  local  points,  between  which  the  greatest 
i^nount  of  travel  existed,  no  longer  are  the  governing  factors 
ill  the  value  of  the  road,  but  the  improvement  must  be  con^ 
sidered  at  a  whole,  one  link  in  a  chain  of  improved  highways, 
and  .therefore  the  entire  road  must  be  as  good  as  we  can 
make  it  The  whole  system  will  be  no  better  than  its  poorest 
unit,  hence  the  maximum  grade  must  be  kept  down  and, 
just  as  important,  the  minimum  grade  must  be  kept  up;  the 
first  for  traction,^  the  second  for  drainage.  Much  has  been 
said  about  the  maximum  gradient,  but  very  little  about  the 
minimuni.  Five  per  cent,  it  is  acknowledged,  should  be  the 
maximum  grade  for  an  improved  xoad  and  one-half  per  cent, 
should  be  the  minimum  grade  if  proper  drainage  is  to  be  had. 
,  Mr.  Foster's  third  axiom  is  a  very  true  one,  yet  it  is  often 
^o^t  sight  of  in  designing  a  grade.  "If  the  tendency  of  the 
topography  is.  toward  a  continued  elevation  the  grade  line 
jihQuld  never, be  allowed  to  have  a  descending  grade";  the 
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atnotuit  of  energy  wasted  by  the  neglect  of  this  axiom  is 
enormous.  Mr.  Foster  says:  "Where  horse-drawn  vehicles 
predominate,  alignment  should  give  way  to  the  lessening  of 
the  grade,  as  horse-drawn  vehicles  demand  easy  grades  in 
preference  to  straight  *roads;  where  motor-vehicular  travel 
predominates  the  grades  should  give  way  to  alignment." 
This  may  be  true  in  Pennsylvania  but  in  New  Jersey  horse- 
drawn  vehicles  never  predominate  on  any  improved  road, 
hence  the  chief  modification  of  our  maximum  grade  is  made 
for  the  purpose  of  improving  our  alignment  For  example, 
our  experience  is  that  the  safety  and  convenience  of  travel 
are  more  surely  had  by  building  a  road  with  a  6  per  cent 
grade  and  a  6  degree  curve  than  by  insisting  on  a  5  per  cent, 
grade,  to  obtain  which  without  tunnelling  will  require  a  10 
degree  curve. 

One  statement  made  by  Mr.  Foster  cannot  be  too 
strongly  emphasized,  viz.:  "The  direct  line  or  location 
that  enables  the  engineer  to  eliminate  grades  and  obtain  the 
required  drainage  is  the  most  economicaL"  To  obtain  this 
direct  line  at  the  least  cost  requires  time  for  careful  study; 
unfortunately  those  in  authority  over  him  are  seldom  willing 
to  allow  him  the  needed  time  and  as  a  result  much  time  and 
money  are  wasted  after  the  work  is  begun.  "Make  haste 
slowly,"  should  be  the  motto  in  designing  all  road  improve- 
ment. 

The  elimination  of  water  from  the  immediate  subgrade  or 
foundation  of  a  road  is  of  vital  importance,  says  Mr.  Foster; 
to  this  we  add  a  most  hearty  "Amen,"  but  would  hardly  go 
so  far  as  to  say  that  without  proper  drainage  any  improve- 
ment in  alignment,  grade  or  character  of  surface  will  be 
absolutely  without  any  permanent  result  This  statement  is 
almost  on  a  par  with  the  one,  that  road  bonds  should  never 
be  issued  for  a  longer  term  than  ten  years,  because  at  the 
expiration  of  that  period  the  road  will  be  worn  out  The 
fact  is  that  the  surface  and  in  some  cases  part  of  the  founda- 
tion are  gone,  but  the  grading,  drainage  and  alignment  are 
still  there.  Realignment,  grading  and  drainage  constitute 
the  permanent  improvements  of  a  road,  while  the  surface 
must  be  renewed  more  or  less  frequently. 

PRESIDENT  HILL:  Gentlemen,  the  next  speaker  I  hesi- 
tate somewhat  to  introduce,  because  he  is  a  man  who  needs 
no  introduction.  He  was  the  first  president  of  your  associa- 
tion, a  man  who  has  borne  the  heat  of  the  day.  He  pioneered 
all  over  the  United  States— even  came  out  and  campaigned 
in  Washington  and  Oregon.  All  the  good  things  out  there 
are  due  to  us;  all  the  bad  things  are  due  to  him.     I  take 
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pkatttre  in  introducing  Mr.  James  H.  MacDonald,  of  G>n- 
nectieat.    (Applause.) 

JAMES  H.  MacDONALD  (former  Sute  Highway  Com- 
missioner of  Connecticut):  I  hardly;  know,  after  the  two 
splendid  papers  which  you  have  listened  to,  what  particular 
line  of  this  great  subject  I  ought  to  take  up,  or  what  they 
have  left  me  to  take  up.  I  heartily  indorse  everything  that 
has  been  said. 

The  disagreement  between  the  two  papers  which  have  been 
offered  is  so  slight  that  it  is  not  worth  noticing,  because  I 
know  both  states  pretty  well.  I  have  recently  been  in  Penn- 
sylvania and  have  had  an  opportunity  to  see  the  difficulties 
by  which  the  department  is  surrounded  or  which  it  has  to 
meet.  I  think  we  are  all  inclined  to  di£Fer  or  agree  in  regard 
to  a  treatment  suggested  either  in  this  convention  or  any 
other  convention  according  as  that  particular  treatment 
seems  or  seems  not  to  suit  our  own  particular  case. 

While  going  through  Pennsylvania,  I  grew  to  know  the 
state  very  well  indeed.  Brother  Foster's  modesty  perhaps 
forbade  him  to  state  the  enormous  amount  of  work  that 
confronts  his  department  and  has  made  him  so  familiar  with 
this  great  subject  which  he  has  treated  so  ably.  Just  think, 
gentlemen,  this  great  state  of  Pennsylvania,  whose  hospi- 
tality we  are  now  enjoying,  contains  a  population  of  8,000,000 
people— one-twelfth  of  the  population  of  the  entire  country 
— a^d  an  area  of  45,000  square  miles,  an  empire;  S)0,000  miles 
of  road  to  take  care  of,  and  a  pittance,  in  so  far  as  the 
money  is  concerned. 

I  very  much  question  if  we  are  not  laying  down  a  plan 
of  action  the  premises  of  which  are  entirely  wrong,  in  regard 
to  this  great  questioij  of  highway  construction.  Are  we 
not  measuring  some  other  state's  peck  by  our  bushel?  New 
England  cannot  measure  what  it  has  to  contend  with  or  is 
confronted  by,  by  other  states.  I  have  been  in  many  of  the 
Western  States  in  my  work,  and  I  have  found  that  God 
has  been  very  generous  to  many  of  those  states  in  giving 
to  them  natural  material  with  which  to  construct  their  roads, 
and  a  topography  that  is  suitable  for  almost  any  kind  of 
treatment.  Where  we  in  New  England  have  a  kinship  with 
Pennsylvania  and  with  many  parts  of  New  Jersey  is  where 
hill  meets  hill  and  each  valley  joins  another  and  half  the 
landscape  is  brother  to  the  other. 

This  great  question  of  highway  improvement  is  like  (Co- 
lossus lying  prone  with  his  head  in  the  lap  of  the  Great 
Lakes,  his  left  hand  reaching  out  with  the  fingers  playing  in 
the  Atlantic,  the  fingers  of  his  right  hand  in  the  Pacific  and 
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his  feet  resting  in  the  waters  of  tlie  Gulf.  It  has  got  to  be  a 
vital  question,  and  brother  Powers  and  other  members  o£ 
this  great  association  that  was  formed  eleven  years  ago  had 
little  conception  that  in  eleven  short  years  this  great  move- 
ment would  have  grown  to  the  vast  proportions  that  it  has. 

We  are  moving  too  fast,  as  I  said.  When  the  United 
States  government  tells  us  that  in  this  great  country,  of 
2,151,000  miles  of  road,  there  has  been  only  10  per  cent, 
improved — that  only  151,000  or  perhaps  200,000  miles  of  those 
roads  are  in  an  improved  condition — ^and  that  those  are 
principally  east  of  the  Mississippi  River,  it  does  seem  to 
me  in  these  latter  days  when  nations  are  born  in  a  day 
that  we  should  make  haste  slowly. 

I  do  not  hesitate  to  place  my  reputation  as  a  road  builder, 
greater  or  less  as  it  may  be,  on  the  statement  that  there 
are  no  permanent  roads  today  in  this  country  and  there 
have  not  been  conceived  in  the  mind  of  man,  nor  have  there 
been  laid  in  any  state  or  in  any  place,  upon  any  street  or 
upon  any  road,  roads  that  were  permanent  in  their  charac- 
ter. And  I  am  very  glad  to  know  that  the  executive  com- 
mittee, in  the  arrangement  of  this  program,  gave  such  promi- 
nence to  this  great  question  which  we  are  discussing  now. 
The  surface  of  the  road  is  the  top,  as  has  been  well  said 
by  Brother  Meeker.  The  fundamental  principle  of  all  good 
road  building  is  to  begin  at  the  bottom,  and  that  is  lost 
sight  of.  (Applause.)  Brother  Meeker  spoke  about  perma- 
nency. I  quite  agree  with  him;  and  it  is  the  same  with 
Engineer  Foster's  paper.  We  all  agree  in  regard  to  that 
matter,  and  yet,  in  obedience  to  some  impulse — I  don't  know 
and  I  don't  care  what  the  incentive  of  that  impulse  is — we 
are  dignifying  too  much  that  part  that  is  not  permanent  and 
running  away  from  that  which  is  permanent.  You  never  cut 
a  hill  in  the  world  to  reduce  a  grade  but  what  that's  a 
permanent  improvement  to  the  extent  of  the  money  that  is 
expended  in  the  reduction  of  that  grade.  You  never  destroy, 
an  old  timber  culvert  or  a  toy  bridge  and  put  in  a  good, 
substantial,  permanent  construction  by  way  of  a  culvert,  but 
what  that's  a  permanent  improvement. 

When  we  read  that  in  one  of  our  states  which  I  will  not 
name,  there  were  416  lives  lost  in  11  months  and  over  2,000 
people  maimed,  it  is  time  that  the  great  question  of  the 
sight  line  and  its  extension  were  taken  care  of.  One  of 
the  most  important  things  we  have  in  these  days  of  rapid 
travel  is  the  question  of  this  sight  line,  and  we  must  not 
gtt  too  far  away  from  it. 

The  great  difficulty  with  these  conventions  is  this:    The 
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details  of  that  which  we  offer  in  a  general  way  are  not 
touched  upon  enough.  You  know  that  in  this  great  state 
there  are,  I  think,  1,600  townships,  in  each  of  which  there 
are  three  supervisors,  making  4,800  men  who  are  directly 
interested  in  this  great  question.  They,  in  turn,  select  one 
of  their  number  as  a  pathmaster.  There  are  (H  great  coun- 
ties here,  and  while  this  is  one  of  the  largest  meetings  that 
I  have  been  privileged  to  address  in  the  ten  years  that  I 
have  been  connected  with  the  association,  yet  you  can  see 
that  the  difficulty  is  in  reaching  the  masses  of  the  people  so 
that  they  can  understand.  One  of  the  great  difficulties  with 
this  question  and  one  which  the  commissioners  of  the  several 
states  have  to  contend  with,  is  that  the  people  whom  they  are 
serving  do  not  know  what  the  department  is  doing,  what  the 
department  intends  to  do,  or,  in  the  main,  what  the  depart- 
ment has  done. 

Now,  on  this  question  of  grade,  drainage  and  realignment, 
I  should  put  the  question  of  drainage  first — ^no  drainage,  no 
road — and  if  I  were  to  give  a  quick  definition  of  how  to 
drain  a  road,  I  should  say,  as  the  old  gentleman  said  at 
our  convention  out  at  Jamestown  at  the  other  end  of  New 
York  state,  "If  you  want  a  rooster  to  crow  or  a  hen  to  lay 
or  a  horse  to  trot,  feed  them  oats."  And  if  you  want  to 
drain  a  road  well,  get  the  water  out  of  the  road,  get  the 
water  off  the  road  and  get  the  water  away  from  the  road. 
Then  you  have  got  a  well  drained  road.    (Applause.) 

There  is  one  thing  in  the  specifications  of  the  state  of 
Connecticut,  where  I  served  as  commissioner  for  18  years, 
that  has  never  been  left  out  of  a  specification,  that  I  can 
ever  remember,  and  that  is  a  rubble  drain.  And  there  is 
another  thing  that  I  don't  ever  remember  leaving  out,  and 
that  is  a  telford  base — a  foundation. 

In  road  building,  the  very  best  method  that  I  know  of  is 
to  so  build  a  road  that  it  will  have  a  tight  roof  and  a  dry 
cellar  and  a  foundation  and  a  surface  that  will  shed  water. 

That  rubble  drain  can  be  built  in  almost  any  place  in  the 
country.  I  remember  John  Sharp  Williams  writing  that  his 
state  was  incorrigible,  that  they  could  not  do  anything  with 
it,  they  had  no  sand  and  nothing  with  which  to  take  care 
of  their  drainage  or  construct  their  roads,  and  I  sent 
to  him  a  set  of  specifications  on  drainage  which  had  not  one 
line  in  them  that  suggested  stone,  but  which  provided  for 
taking  the  trees  that  they  had  there  and  utilizing  them  from 
the  butts  to  the  topmost  branches,  taking  the  logs,  piercing, 
halving,  making  a  core  and  putting  them  in  the  drain,  taking 
the  limbs  and  quartering  and  using  them  and  then  taking  the 
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faggots  and  binding  them  together  and  corduroying  the  road. 

In  the  system  we  adopted  in  our  state,  it  was  a  very  simple 
matter  to  get  the  stone.  God  has  certainly  blessed  the  state 
of  Connecticut  with  plenty  of  stone.  (Laughter.)  I  hear  so 
much  said  about  other  states  and  all  their  advantages  in  the 
way  of  having  everything  that  God  ought  to,  or  has,  blessed 
a  people  with,  that  I  may  be  pardoned  if  I  just  throw  in  a 
little  suggestion  about  my  state  and  say  that  if  you  go  up 
there,  you  may  trip,  if  you  are  not  careful,  over  rose  leaves, 
and  your  sleep  may  be  disturbed  by  the  song  of  the  nightin- 
gale; and  if  we  had  a  man  in  our  state  that  was  big  enough 
and  strong  enough  and  had  a  flatiron  heavy  enough  and 
large  enough  to  iron  out  the  wrinkles  in  that  little  state,  it 
would  cover  all  Texas.     (Applause*  and  laughter.) 

In  our  state,  when  we  started,  we  had  very  little  money 
to  do  with,  and  I  cast  about  to  see  what  I  could  do  with 
our  first  appropriation  of  $75,000  for  an  entire  state.  After 
looking  the  field  over,  with  168  towns  to  take  care  of,  I  de- 
cided that  the  only  thing  I  could  do  was  to  take  care  of  the 
question  of  drainage  and  grading.  Then,  Brother  Hill,  the* 
silent  steed  had  not  come  into  notice  at  all;  that  was  eight- 
een years  ago.  I  remember  some  twelve  years  ago  speak- 
ing in  the  great  city  of  Boston,  at  Tremont  Temple,  and 
my  subject  was  the  country  road  and  the  city  street,  and  I 
remember  that  the  whole  burden  of  my  thought  was  how  to 
build  a  road  that  would  take  care  of  itself  in  so  far  as  the 
mechanician  was  concerned,  or  the  chemist,  to  combat  the 
destructive  force  that  was  being  given  to  the  road  by  the 
travel,  namely  the  shoeing  of  the  horse  and  the  shoeing  qi 
the  wheel,  and  I  called  on  the  engineers  to  see  to  it  that 
they  constructed  a  road  that  would  keep  pace .  with  these 
destructive  forces  and  I  never  mentioned  an  automobile, 
and  I  know  had  there  been  very  many  automobiles  in  exist- 
ence at  that  time,  that, I  would  have  spoken  about  them. 
The  other  day  I  read  that  there  were  1,500,000  automobiles 
manufactured  last  year,  and  that,  for  83  days,  the  payroll 
was  over  half  a  million  dollars.  It  used  to  be  thought  that 
the  primal  question  to  be  taken  care  of  in  automobile  travel 
was  the  question  of  grade  reduction.  Now  automobiles  sur- 
mount any  grade.  But  there  has  come  into  existence  an- 
other feature  and  that  is  these  motor  trucks,  so  that  we 
have  got  to  go  back  to  this  question  of  grading,  and  unless 
a  grade  is  reduced  to  the  minimum  for  taking  care  of  the 
travel  that  particular  road  is  called  upon  to  sustain,  the  road 
is  not  right  and  never  will  be  until  it  performs  its  functions 
in  every  respect.     And  in  obedience  to  any  cavil,  to  any 
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itress,  to  any  influence,  even  to  the  daily  bread,  no  engineer 
can  afford  to  neglect  hn  bounden  duty  to  take  care  of  that 
particular  feature  of  his  work. 

In  our  state,  it  was  natural  that  we  should  take  up  the 
question  of  grading.  If  you  will  look  at  our  map  you  will 
find  little  rivers  and  the  little  streams,  I  presume  to  a  greater 
extent  than  in-  the  majority  of  states  in  the  union.  We 
found  that  our  people  had  located  their  houses  on  the  hills, 
and  while  they  wer«  a  God-fearing  people  and  a  Bible  reading 
people,  we  concluded  that,  regardless  of  the  promise  God 
had  made  that  the  world  would  nerer  be  destroyed  by  water 
again,  they  had  put  their  houses  on  the  hills  just  the  same, 
as  if  to  say  they  did  not  j>ropose  to  take  any  chances.  (Ap- 
plause and  laughter.)  Now,  with  90  per  cent,  of  roads  un- 
improved we  cannot  make  parlor  floors  of  all  our  roads; 
it  would  bankrupt  any  state  in  the  Union.  Why,  the  150,- 
000,000  asked  for  by  Brother  Foster's  state  was  only  a 
bagatelle,  and  it  is  a  discouragement  to  keep  talking  all  the 
time  about  that  great  question  of  the  smooth  and  splendid 
highways,  and  it  is  not  always  what  it  seems.  I  have  in  my 
pocket  this  minute  the  most  negative  thing  you  have  ever 
seen.  Up  in  my  state,  on  one  of  the  roads  that  has  been 
]>ronounced  a  splendid  highway,  I  read  in  the  paper  that  a 
man  skidded  and  broke  his  hip.  In  the  same  column,  in  the 
same  issue  of  that  paper,  it  was  stated  that  a  lady  was  walk- 
hxg  along  on  an  unimproved  road  and  broke  her  ankle  in  a 
rut.     (Laughter.)    There  were  the  two  extremes. 

Now  what  can  we  do  in  this  great  question  of  properly 
draining  a  road?  Put  in  as  many  culverts  as  it  is  necessary 
to  put  in.  I  have  never  seen,  in  the  whole  of  my  experience, 
a  ctllvert  too  large,  but  I  have  seen  thousands  of  culverts  too 
small.  Put  in  plenty  of  culverts  and  make  them  too  large. 
I  have  traveled  for  miles  over  the  roads  abroad  and  I  don't 
think  that  I  saw,  in  a  day's  travel,  half  a  dozen  culverts. 
The  country  that  I  went  through  was  flat  and  the  road 
was  raised  up  and  water  drained  off  the  road  on  to  the  mar- 
gins. Well,  we  are  doing  too  much  of  that  here  in  America. 
I  have  been  in  places  in  this  country  where  the  water  had 
been  shed  all  over  the  road  from  the  inside  gutter  to  tiic 
outside  berm.  They  have  also  neglected  that  question  of 
sight  line  and  center  and  side  drainage,  and  they  are  still 
neglecting  it. 

The  question  of  base  is  very  largely  determined  by  the 
question  of  drainage.  I  have  some  pictures  that  I  Intend  to 
show  you  to  illustrate  to  what  extent  Connecticut  has  gose 
into  this  question  of  grading.    In  that  little  state  we  have  « 
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(population  of  a  million  and  we  have  the  largest  mileage  of 
asy  state  in  the  Union  per  area,  haying  nearly  13,000  miles 
of  roads,  and  we  are  giving  the  commissioner  $6,500,000  this 
year  to  spend  on  roads.  Connecticut  has  always  considered 
this  great  question  of  grading  and  of  foundation  and  this 
great  question  of  drainage  as  one  of  the  paramount  and 
most  important  things*  we  can  do. 

One  of  the  main  features  never  departed  from  is  the 
nibble  drain.  It  is  an  old  English  rubble  drain 
and  I've  never  known  it  to  fail.  It  is  made  by  excavating 
3  ft.  deep  in  the  center  or  the  side  of  the  road,  3  ft.  wide  at 
the  top,  18  ins.  at  the  base,  and  laying  two  side  stones  6  ins. 
high,  on  t<^  of  which  is  a  flat  stone,  and  then  on  top  of  Uiat 
are  IB  ins.  of  stone  ranging  in  size  from  3  to  6  ins.,  and  on 
top  of  that  are  8  ins.  of  stone  ranging  in  size  from  1  in.  to 
3  ins.  On  top  of  the  last  coarse  put  on '2  ins.  of  inverted  sod, 
straw  or  hay.  The  interstices  or  voids  between  the  stones 
provide  open  drainage  and  there  is  always  a  leak-off.  I  never 
believed  in  a  blind  drain  in  a  road,  I  always  want  that 
road  to  drain  the  water  out  of  the  road  into  the  drain,  and 
then  when  it  gets  into  the  drain,  as  our  friend  Meeker  has 
said,  give  it  a  sufficient  fall  to  carry  it  out  of  the  road  and 
away  irom.  tiie  road,  and  then  there  is  no  danger  of  that 
road  ever  settling  from  frost  or  heaving,  and  I  have  never 
known  that  4rain  when  properly  built,  to  ever  let  down  with 
me  or  to  ever  fail  of  its  mission.  And  any  town  or  any 
^iatrict  in  this  staite  or  in  any  state  «an  build  just  such  a 
drain. 

The  question  of  grading  is  not  simply  the  question 
of  cutting  down  the  hiU  and  filling  up  the  hollow,  but  there 
is  a  scientific  way  of  even  cutting  down  the  hill  and  filling 
up  the  hollow.  I  do  not  mean  to  go  in  and  load  up  the 
load  and  dump  it  promiscuously  at  all  kinds  of  depths  in  any 
kind  of  a  way,  dropping  a  load  in  here  and  a  load  in  there, 
but  I  mean  to  scientifically  distribute  that  load.  And  so  we 
have  always  spedfied  Hiat  where  the  fill  exceeds  a  certain 
depth,  the  filling  shall  be  made  in  courses  not  to  exceed  12 
tne.,  loose  measurement,  and  that  each  course  shall  be  car- 
ried across  the  entire  fill,  utilizing  the  weight  of  the  horse 
and  the  weight  of  the  load  to  compress  it.  This  method 
shadl  be  fotlowed  not  only  from  the  base  of  the  bank  «lope, 
but  to  the  top  of  the  subgrade  upon  which  the  road  proper 
is  to  be  placed.  Now  that  may  seem  a  little  matter,  but  if  it 
is  done,  you  wHl  find  that  you  will  never  have  a  settled  road. 
Anotiier  part  of  the  work  of  grading  we  specify  iis  that  in  fill- 
mg  out  a  road  on  a  side  hill,  we  alwasrs  stagger  or  roughen 
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the  edge  where  we  put  the  new  material  in,  so  as  to  get  an 
assimilation  between  the  old  and  the  newly  added  materiaL 
We  find  that  that  is  a  very  important  matter. 

We  also  find  that  in  grading  and  making  a  new  shoulder, 
if  we  are  to  have  that  degree  of  sustainment  necessary  to 
take  care  of  the  road  after  it  is  constructed,  it  is  necessary 
for  us  to  shape  the  subgrade  and  buiki  the  berm  or  shoulder 
into  the  traveled  path  8  or  10  ins.,  and  tamp  and  roll  and  cot 
back  to  the  line  established  for  the  width  of  the  traveled 
path  before  commencing  to  put  in  either  gravel  or  metal  of 
any  kind. 

[Mr.  MacDonald  at  this  point  showed -a  number  of  large 
photographs  illustrating  grading  and  other  work  done  in 
Connecticut.  Several  of  these  showed  the  work  done  in  the 
building  of  the  road  over  Talcott  Mountain  in  the  towns  of 
West  Hartford  and  Avon,  which  was  described  at  length  in 
"Good  Roads"  for  Sept.  2,  1911.] 

In  32  of  the  little  towns  the  first  appropriation  18  years 
ago  was  only  1500,  of  which  the  town  contributed  1125. 
But  the  interest  has  grown  so  great  in  my  state  that  the 
movement  is  irrepressible  and  there  never  has  been  a  time 
in  the  history  of  the  state  that  the  money  has  been  denied. 
If  I  had  any  way  of  emphasizing  and  forcing  into  your 
minds  a  position  to  occupy  and  to  never  leave,  I  should  say 
to  you  at  this  time,  spend  the  most  of  your  money  in  grade 
reduction;  in  the  drainage  of  your  roads,  in  properly  align- 
ing your  roads  and  in  making  them  of  proper  widths,  and 
the  future  will  take  care  of  the  rest.    (Applause.) 

PRESIDENT  HILL:  Gentlemen,  I  am  told  that  the  dele- 
gate from  Ohio  appointed  on  the  Conunittee  of  Resolutions 
is  not  here,  and  I  will  appoint  Mr.  Jesse  Taylor  as  alternate 
from  Ohio;  also,  the  delegate  from  Wisconsin,  Mr.  Hotch- 
kiss,  not  being  here,  I  will  appoint  Mr.  Hirst,  of  Wisconsin, 
in  his  stead.. 

We  will  now  have  the  pleasure  of  hearing  from  Mr.  J.  A. 
Johnston,  of  Massachusetts.  I  now  have  the  pleasure  of 
presenting  to  you  Mr.  J.  A.  Johnston.    (Applause.) 

J.  A.  JOHNSTON  (Division  Engineer,  MassachnsetU 
Highway  Commission):  In  Massachusetts  when  we  started 
building  state  roads  motor  vehicles  were  a  dream  of  the 
future,  and  with  the  horse-drawn  vehicles  a  fairly  sharp 
curve  was  not  objectionable.  For  reasons  of  economy  we 
therefore  followed  closely  the  line  of  the  old  road,  for 
changes  involved  land  damage  and  extra  cost  The  align- 
ment of  a  road  was  changed  only  to  reduce  an  excessive 
grade  or  to  cut  down  the  cost  of  construction.    The  com- 
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mission  at  first  adopted  5  per  cent,  as  a  maximum  grade 
and  the  alignment  was  to  be  changed  where  necessary  to 
get  this  maximum.  It  was  soon  decided  that  this  was  im- 
practicable and  we  have  built  many  grades  on  state  high- 
ways that  are  6^  per  cent,  though  I  do  not  know  of  any- 
thing on  strictly  state  road  that  exceeds  this. 

In  addition  to  the  regular  state  roads  which  are  taken 
over,  built  and  maintained  by  the  state,  we  have  other 
roads  on  secondary  lines  of  travel,  which  though  built  wholly 
or  in  part  by  money  alloted  by  the  highway  commission 
and  under  the  supervision  of  the  engineers  of  the  commis- 
sion, are  maintained  by,  and  remain  under  the  control  of,  the 
towns  within  whose  limits  they  lie.  On  such  roads  a  some- 
what steeper  grade  is  u^ed  for  a  maximum  than  is  the  case 
on  the  main  through  highways,  or  state  roads,  though  there 
are  very  few  places  on  these  sections  of  road  where  the 
grade  exceeds  8  per  cent 

To  keep  within  this  maximum,  we  have,  of  course,  been' 
obliged  to  make  many  changes  in  alignment.    In  some  cases 
the  new  line  not  only  gives  a  better  grade  but  is  actually 
shorter  than  the  old. 

As  I  have  already  said,  in  the  earlier  days,  grade  and  cost 
were  about  the  only  things  that  were  considered.  As  a  re- 
sult we  have  on  our  older  roads  some  abrupt  curves  which 
were  not  objectionable  for  the  former  horse-drawn  traffic, 
but  with  the  present  high-speed  motor  vehicle,  are  danger 
points  and  will  have  to  be  eliminated  or  at  least  improved, 
in  the  near  future.  It  is,  however,  a  fact,  though  a  paradox, 
that  our  most  dangerous  curves  are  safest.  That  is,  those 
places  which  appear  most  dangerous  are  recognized  as  such 
and  everybody  takes  extra  precaution  to  avoid  accidents  at 
such  places.  This,  however,  is  tempting  fate,  for  the  crop 
of  iools  is  a  large  one  and  we  all  trot  in  that  class  at  times, 
and  the  fool  killer  is  bound  to  take  his  toll.  We  must,  there- 
fore, safeguard  our  roads  by  a  more  careful  study  of  the 
alignment  than  has  been  our  practice  in  the  past  For  our 
future  work  then  and  for  the  realignment  of  our  old  roads 
we  have  three  factors:  First,  the  safety  of  the  traveling 
public  which  requires  that  curves  be  as  flat  as  practicable 
and  that  the  view  be  unobstructed  so  that  an  approaching 
vehicle  may  be  seen  far  enough  ahead  to  avoid  a  collision; 
second,  grade  which  may  compel  a  detour — and,  as  Mr. 
Foster  has  so  clearly  shown  us,  we  are  justified  in  adding 
considerably  to  the  distance  to  avoid  an  excessive  climb; 
third,  cost  of  construction. 
■  .While  we  must,  of  course,  do  our  work  with  proper  regard 
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for  economy,  we  must  not  forget  that  true  economy  is  seldom 
obtained  by  small  initial  expenditure.  I  have  recently  been 
ofer  a  road  built  in  part  by  Mr.  MacDonald  and  completed 
by  his  successor,  Mr.  Bennett,  in  Connecticut,  where  a 
very  large  sum  of  money  was  expended  reducing  grade  and 
getting  a  satisfactory  alignment.  To  those  of  you  who 
know  Mr.  MacDonald,  I  need  not  say  it  is  an  excellent  piece 
of  work  and  a  wise  expenditure. 

The  need  of  proper  surface  drainage,  though  presenting 
many  problems,  is  too  apparent  to  be  (and  in  fact  can  not 
be)  seriously  slighted.  The  subsurface  drainage  and  founda- 
tion are  too  often  neglected.  In  Massachusetts  on  our  earlier 
work  we  placed  a  great  deal  of  dependence  on  subsoil 
drains,  usually  built  at  the  edges  of  the  'macadam.  These 
drains  consisted  of  a  trench  3^  ft.  deep  with  a  5-in.  vitrified 
pipe  at  the  bottom  carried  to  a  proper  outlet.  The  trench 
.  was  then  filled  with  stone.  The  theory  was  that  this  would 
cut  off  the  water  that  might  enter  from  the  side  of  the  road 
and,  except  in  unusual  conditions,  dry  out  the  soil  sufficiently 
to  -support  a  macadam  road  6  ins.  deep.  Unfortunately  we 
overlooked  the  capillary  action  of  the  soil,  and  as  many  of 
these  roads  failed  we  were  obliged  to  take  up  the  macadam 
and  place  additional  foundation  beneath  it.  We  are  now 
building  very  few  sub-soil  drains  and  those  only  where  there 
are  springs,  but  are  depending  more  on  a  heavy  base,  which 
is  a  4rain  in  itself,  under  the  traveled  surface.  Of  course, 
"enough  is  as  good  as  a  feast"  and  I  could  not  agree  with 
a  4tewly  appointed  public  official  who  told  me  he  intended 
to  use  telford  under  ^very  foot  of  road  built  under  his  direc- 
tion. 

The  determination  of  amount  and  kind  of  drainage  and 
foundation  needed  on  a  road,  as  in  any  other  stntctuve,  is 
not  a  task  for  the  novice.  We  have  many  miles  of  highway, 
buiH  with  only  4  ins.  of  broken  stone  laid  on  the  natural 
soil,  which  have  never  gone  out  of  shape;  but  we  have  many 
more  miles  that,  though  amply  strong  for  the  did  conditioiis 
of  light  traffic,  must  be  rebuilt  with  a  heavier  base  to  with- 
stand the  present  heavy  hauling.  We  have  all  seen  deplora- 
ble examples  of  high  cost  surfacing  ruined  by  lack  of  proper 
base.  I  have  been  astounded  to  see  paving  companies  who 
were  trying  to  demonstrate  patented  bituminous  pavement, 
laying  their  product  over  a  base  that  could  not  by  any  possi- 
bility hold  after  the  first  spring  frost.  They  appeared  to  for- 
get that  their  rivals  were  sure  to  point  out  the  ruts  and 
hollows  as  convincing  proof  of  the  worthlessness  of  the  sitr- 
•facittg  material.    I  have  in  mind  a  certain  city  where  a  i»aT- 
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ighg  company  laid  a  large  amount  of  tfurfactng.  it  was  a  part 
•of  the  agreement  that  the  city  should  prepare  the  fonndar 
tion  and  the  company  put  on  ttt  wearing  surface  2  tat. 
^ick.  For  a  base,  only  about  4  ins.  of  crushed  stone  was 
placed  oyer  loam  and  clay  soil.  Within  two  or  three  years 
the  surface  was  dangerous  to  nde  over.  There  was  ^ery 
little  disintegration,  but  ^h't  road  surface  had  simply  settled 
into  the  soft  bottom,  making  ruts  and  hollows.  The  whole 
trouble  was  due  to  lack  of  foundation,  but  a  member  of  the 
city  government  who  was  mainly  responsible  for  the  in- 
•nfficient  base  was  afterward  connected  with  a  rival  paving 
company  and  did  not  fail  to  plan  trips  for  delegations  from 
other  cities  and  towns  to  see  the  poor  paving  laid  by  the 
first  company. 

When  commissioners  and  public  officials  are  trying  to 
make  a  record  for  mileage  of  road  constructed,  which  they 
call  economy,  they  are  too  often  tempted  to  neglect  tlie 
base.  If  the  road  is  only  gravel  it  can  be  taken  up  and  addi- 
tional foundations  laid  at  very  little  extra  cost.  Even  widi 
broken  stone,  the  added  cost  is  not  great  and  the  engineer 
is  justified  in  taking  some  chances.  Though  a  macadam 
road  may  soften  up  to  a  slight  degree  under  frost  action,  it 
is  easily  repaired.  Our  modern  conditions,  however,  on 
our  main  roads  demand  a  surface  construction  so  costly  that 
we  cannot  afford  to  have  it  break  and  we  mutt  safeguard 
it  with  more  thorough  drainage  and  foundation  than  we 
have  ever  done  in  the  past 

PRESIDENT  HILL:  Before  we  close  this  dtsoussion,  I 
want  to  call  on  one  or  two  more  men  just  to  say  a  word,  jttst 
a  moment.  I  am  going  to  ask  Dr.  Pratt  if  he  has  anything 
to  offer  in  connection  with  this  matter.  Gentlemen,  Dr.  |. 
Hyde  Pratt.    (Applause.) 

DR.  PRATT:  Mr.  Chairman,  Ladies  and  Gentlemen:  Theoe 
is  one  phase  of  the  subject  under  discussion  that  I  wish  to  em- 
phasize particularly  and  to  draw  an  illustration  from  the 
work  that  we  are  doing  in  North  Carolina,  and  that  is  in 
regard  to  the  location  of  the  road,  or,  as  we  have  been 
expressing  it  here  today,  the  grade  of  the  public  road.  That, 
as  Mr.  MacDonald  said,  is  the  only  permanent  part  of  any 
highway  that  we  may  build.  No  matter  what  the  surfac- 
ing material  may  be,  we  have  got  to  constantly  watch  and 
maintain  it,  but  if  we  once  get  the  road  located  where  k 
ought  to  be  and  get  it  on  the  right  grade,  we  have  got  that 
portion  of  the  road  that  is  permanent. 

*Now,  there  is  one  phase  or  part  of  this  question  mentioned 
by  Mr.  Foster  and  again  by  Mr.  Johnston,  that  I  wo«ld 
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mention.  That  is,  in  certain  instances  we  should  give  up  our 
grade  for  alignment.  Why?  The  answer  was  because  of 
the  increased  amount  of  automobile  traffic.  But  in  making 
that  statement,  only  one  kind  of  automobile  traffic  was 
mentioned,  and  that  was  the  pleasure  traffic.  As  we  in- 
crease our  mileage  of  good  roads,  automobile  trucks  are 
going  to  constantly  increase  in  numbers  and  in  the  num- 
bers that  are  going  to  use  that  mileage.  Grades  are  going  to 
be  serious  handicaps  to  the  traffic  of  the  automobile  truck. 
Although  we  manufactured  last  year  a  million  and  a  half 
automobiles,  the  traffic  in  horses  and  mules  has  not  de- 
creased. There  will  continue  to  be  used  on  the  roads  for 
generations  to  come  just  about  as  many  horses  and  mule- 
drawn  vehicles  as  are  being  used  today.  Now,  a  stifF  grade 
is  a  very  serious  handicap  to  the  transportation  of  goods  in 
motor  trucks  and  in  horse-drawn  vehicles.  In  North  Caro- 
lina we  have  considered  very  seriously  that  question  of  grade, 
and  we  are  trying  to  make  it  as  near  as  possible  a  standard 
specification  for  what  we  call  the  principal  roads  of  North 
Carolina  that  there  shall  be  no  grade  on  them  of  over  4^ 
per  cent.  (Applause.)  There  are  two  reasons  why  we  be- 
lieve that  we  ought  to  maintain,  as  a  maximum  grade,  4^ 
per  cent:  First,  because  upon  that  grade,  if  it  is  not  too 
long,  you  can  haul  the  same  load  that  your  horses  can  haul 
on  the  level,  and,  second,  because  the  minute  you  begin  to 
increase  the  grade  over  454  or  5  per  cent,  you  beg^n  to  in- 
crease very  materially  the  cost  of  maintenance  of  the  road, 
unless  you  happen  to  be  in  a  country  where  there  is  no  rain. 
When  you.  begin  to  increase  the  grade  over  5  per  cent.,  you 
at  once  beg^in  to  make  a  grade  the  slope  of  which  is  of 
such  amount  that  the  water,  as  it,  strikes  that  slope,  will 
come  down  the  center  of  your  road  instead  of  going  from 
the  crown  to  the  ditches,  because  your  grade  or  slope  is 
greater  as  you  go  up  that  hill  than  it  is  from  the  center  to 
the  sides.  If  your  slope  is  more  than  one  in  twenty,  water 
is  going  to  follow  the  steepest  slope,  which  will  be  down 
the  center  of  the  road,  and  there  is  only  one  alternative, 
to  put  in  the  thank-you-mam,  not  the  old  fashioned  thank- 
you-mam,  but  the  V-shaped  thank-you-mam  which  will  turn 
the  water  o£F  to  the  ditches  as  quickly  as  possible.  For 
those  two  reasons,  we  believe  in  North  Carolina  that  we 
ought  to  maintain  as  the  maximum  on  our  main  highways, 
a  grade  of  not  over  4^4  per  cent.  We  have  as  hilly  a  country 
to  travel  as  any  east  of  the  Mississippi  River,  but  we  are 
crossing  and  recrossing  the  Blue  Ridge  and  other  moun- 
tains in  North  Carolina  on  maximum  grades  of  4%  per 
cent 
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PRESIDENT  HILL:  Now,  gentlemen,  we  come  to  the 
last  topic  of  the  day,  "Factors  Governing  a  Proper  Selec- 
tion of  Road  or  Street  Pavement."  The  paper  will  be  pre- 
sented by  Mr.  L.  R.  Grabill,  Superintendent  of  Suburban 
Roads,  Washingrton,  D.  C.  Ladies  and  Gentlemen,  I  have 
the  pleasure  of  presenting  to  you  Mr.  Grabill. 


FACTORS  GOVERNING  A  PROPER  SELECTION  OF  ROAD 
OR  STREET  PAVEMENT 

By  L.  R.  GRABUX 
Sopertntendent  of  Suburban  Roads,  Washington,  D.  G. 

This  qestion  has  been  so  thoroughly  considered  by  several 
eminent  authorities,  notably,  among  Americans,  by  Tillson, 
Byrne,  Baker  and  Frost,  that  little  that  is  new  is  left  to  be 
said  on  the  subject  The  best  that  can  be  done  is  to  consider 
these  views  from  a  slightly  dififereut  angle,  so  as  to  show  a 
somewhat  different  perspective. 

The  selection  of  a  pavement  or  road  surface  is  one  of  the 
most  important  of  the  duties  of  a  highway  engineer.  The 
surface  of  the  road  or  street,  equally  with  the  bridge  truss 
or  the  retaining  wall,  should  be  neither  over-/lesigned  nor 
under-designed  as  to  the  strength  required  to  satisfy  the 
conditions  which  it  will  be  called  upon  to  meet  In  this 
particular  the  discrimination  and  care  used  must  be  similar 
to  that  of  the  architect  in  choosing  the  type  of  building 
suited  to  the  case  he  has  in  hand,  and  to  that  of  the  bridge 
engineer  in  selecting  the  kind  of  bridge  he  will  use.  The  road 
builder  or  the  pavement  engineer  must  choose  not  only  the 
type  of  surface  which  will  be  the  easiest  over  which  to 
ptdl  a  load,  which  will  prove  durable  under  the  traffic  it  will 
carry,  and  which  will  be  adapted  to  the  numerous  local 
conditions,  but  he  must,  if  his  work  is  properly  done,  choose 
the  surface  that  will  produce  these  results  with  the  mini- 
mum final  cost,  both  to  the  users  of  the  road  and  to  the 
community  which  pays  for  its  construction  and  maintenance. 

Nothing  could  be  easier  than  to  select  a  few  types  of  road 
suitable  to  a  few  locations,  and  to  adhere  to  these  types, 
regardless  of  wide  variations  in  the  conditions;  and  this,  it 
is  feared,  is  too  often  done.  It  is  very  much  on  the  safe  side 
to  assume  that  the  character  of  pavement  required  for  the 
most  exacting  purpose  should  be  used  for  very  different 
and  lighter  requirements;  or  to  assume  that  the  surface 
which  costs  the  most  will  necessarily  be  the  best;  but  it  is 
not  always  possible  to  decide  with  such  facility  the  question 
of  what  surface  will  prove  the  most  satisfactory,  under  the 
special  conditions  involved,  for  the  lowest  total  expenditure 
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per  ton  carried  over  it.    Yet  this  is  the  question  to  be  sohred 
in  every  new  construction. 

There  is  frequently  the  danger,  too,  that  a  lack  of  suffi- 
cient funds  for  the  work  proposed  will  cause  the  effort  to  be 
made  to  cheapen  the  first  cost  of  construction  beyond  the 
limit  necessary  for  durability;  and  it  is  not  of  ten  that  the  road 
engineer  finds  enough  funds  available  to  build  a  better  road 
than  he  wishes,  if  indeed  he  is  able  to  build  as  well  as  his 
judgment  dictates.  In  these  cases,  however,  it  is  usually 
possible  to  limit  the  area  covered,  either  in  length  or  width, 
or  both,  so  that  a  suitable  character  of  surfacing  may  be 
employed. 

It  is  assumed  in  this  paper  that  all  of  the  necessary  re- 
quirements for  the  subgrade  have  been  met,  such  as  those 
that  relate  to  grade,  drainage  and  the  preparation  of  the 
earth  foundation  for  the  pavement.  These  being  the  nece9- 
sary  and  most  permanent  parts  of  the  road,  should  always 
be  well  done,  in  the  best  and  most  enduring  manner  that 
is  practicable  with  the  funds  available,  even  at  a  sacrifice 
of  the  character  of*  the  surfacing,  which  will  in  time  require 
renewal  under  any  circumstances. 

In  considering  the  question  from  a  purely  academic  stand- 
point, the  availability  of  the  funds  necessary  for  construct- 
ing the  kind  of  surface  required  for  any  given  case  may  be 
also  assumed,  so  that  the  question  of  cost  presents  itself 
only  as  a  factor  of  the  problem,  and  not  as  a  limiting  fea^ 
ture  of  the  selection.  This  assumption  is  necessary,  because 
if  sufficient  money  can  not  be  obtained,  the  question  be- 
comes one  of  the  selection  not  of  the  proper  surface,  but 
of  the  best  one  that  can  be  paid  for;  forming  a  somewhat 
different  problem,  with  greater  limitations.  In  fact  the  en- 
tire question  may  be  said  to  cover  two  classes  of  cases, 
namely,  those  which  are  not  limited  by  some  special  con- 
sideration, such  as  cost,  grade,  etc.,  and  those  which  are  so 
limited.     The  latter  class  is  largely  in  the  majority. 

The  word  pavement  is  used,  in  this  paper,  for  any  class 
of  hard  surfacing  of  the  road  or  street. 

Mr.  A.  T.  Byrne,  in  his  work  on  "Highway  Construction," 
names  the  following  as  the  essential  qualities  of  a  good 
pavement: 

1. — It  should  be  impervious. 

2. — It  should  afford  a  good  foothold  to  horses. 

3. — It  should  be  hard  and  durable. 

4. — It  should  be  adapted  to  every  grade. 

5. — It  should  suit  every  class  of  traffic. 

6. — It  should  offer  the  minimum  resistance  to  traction 
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7. — It  should  be  noiseless. 
8. — It  should  yield  neither  dust  nor  mud. 
9. — It  should  be  easily  cleaned. 
10. — It  should  be  cheap. 

Mr.  G.  W.  Tillson^  in  the  valuable  chapter  on  "The  Theory 
of  Pavement,"  in  his  book  on  "Street  Pavements  and  Pav- 
ing Materials,"  appears  to  have  originated  the  method  of 
selection  by  assigning  comparative  values  to  the  different 
qualities  of  surfaces  upon  a  scale  of  100;  as  follows: 

Bssentlal  Qualities.  Values. 

Cheapness 14 

Durability 21 

Base  of  cleanlner  IS 

lifiTht  resistance  to  traffic IS 

Non-sllpperlness   7 

Base  of  maintenance  . . . . : 10 

Favorableness  to  travel S 

Sanltarlness IS 

100 

Mr.  Tillson  also  gives,  in  hb  table  No.  51,  a  summary 
of  the  values  of  the  various  qualities  which  he  assigns  to 
different  pavements,  as  compared  with  the  full  value  in  the 
ideal  pavement;  and  by  combining  the  various  values  of  the 
properties  which  are  demanded  to  meet  particular  condi- 
tions showfr  how  the  selection  of  a  pavement  may  be  made. 

In  speaking  of  the  values  as  applied  to  various  pavements, 
Mr.  Tillson  says,  "It  must  be  understood,  of  course,  that 
the  table  is  a  general  one;  that  much  of  it  is  based  on  the 
personal  judgment  of  the  author;  and  it  will  vary  in  differ- 
ent localities,  even  if  the  conclusions  are  agreed  to." 

Mr.  Ira  O.  Baker,  in  "Roads  and  Pavements,"  divides  the 
qualities  of  pavements,  and  gives  the  relative  values  as  fol- 
lows, in  percentages  of  the  value  of  an  ideal  pavement: 

Bconomic  Qualities.  Values. 

Low  first  cost 16 

Low  cost  of  maintenance 20 

Base  of  traction 10 

Good  fioothold    5 

Base  of  cleanlner  10 

60 

Sanitary  Qualities. 

Nolselessness    IS 

Healthfulness  ' 10 

26 

Acceptability. 

Freedom  from  dust  and  mud 10 

Comfortable  to  use 8 

Non-absorbent  of  heat   2 

16 

100 

Mr.  Baker  states:  "The  assignments  of  these  numbers  is 

wholly  a  matter  of  judgment,  and  different  individuals  will 

differ  greatly  as  to  the  relative  values  to  be  given  to  each 
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quality  *  *  *.  Different  values  should  be  assigned  to  the 
same  quality  according  to  the  attendant  conditions  *  *  *. 
The  application  of  these  principles  is  likely  to  be  compli- 
cated by  the  personal  interests  of  the  residents  or  property 
holders.** 

An  indication  of  the  values  of  the  qualities  of  different 
pavements  is  obtained  from  the  average  of  the  values  as- 
signed in  ten  replies  by  that  number  of  paving  engineers 
to  an  inquiry  by  the  United  States  Forestry  Service,  which 
are  tabulated,  using  standard  values  which  are  apparently 
based  on  Mr.  Tillson's  but  differ  slightly.  (See  Uble  "Com- 
parative Values  of  Different  Pavements.") 

The  prime  factors  which  should  determine  the  selection 
of  a  type  of  surface,  when  this  selection  is  not  limited  by 
any  necessity  for  giving  undue  preference  to  any  factor, 
appear  to  be  £s  follows: 

1. — ^The  volume  and  nature  of  the  probable  traffic  over 
the  pavement. 

2. — Conditions  incident  to  the  location  of  the  pavement, 
including  the  character  of  the  adjacent  land  and  improve- 
ments; the  character  of  the  foundation;  the  kinds  of  ad- 
joining pavement;  the  ruling  gradients;  the  climatic  con- 
ditions, and  especially  the  availability  and  cost  of  different 
materials  at  the  work. 

3. — ^The  characteristics  of  the  surface  which  will  adequately 
meet  physically,  hygienically  and  aesthetically  the  conditions 
expressed  in  the  two  factors  first  named.  These  character- 
istics are  practically  those  named  in  the  tables   cited. 

4. — ^The  quotient  obtained  by  dividing  the  total  estimated 
traffic  to  be  carried  per  unit  of  width  into  the  cost  per  unit 
of  area  of  the  pavement  during  its  probable  life,  including 
first  cost  and  interest  on  the  same,  special  surface  treat- 
ment for  dust  suppression  or  other  purposes,  and  any  neces- 
sary repair  until  replacement,  but  not  including  the  cost 
of  cleaning.  For  the  best  pavement  this  quotient  will  be 
the  lowest.  This  ratio  may  be  called  the  ultimate  cost  of 
the  pavement  per  traffic  unit  carried. 

(1)  The  volume  and  nature  of  the  traffic — not  the  pres- 
ent traffic,  if  the  road  now  exists,  but  the  traffic  after  the 
improvement — ^is  the  most  essential  factor.  This  must  neces- 
sarily be  approximated,  and  due  allowance  should  be  made 
for  increase  during  the  life  of  the  pavement.     The  effect 

of  traffic  upon  the  pavement  should  be  expressed  in  units 
of  a  known  value,  to  which  all  classes  of  traffic .  can  be 
reduced. 
The  different  effects  produced  on  a  surface  by  different 
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kinds  of  traffic  are  elements  wliich  most  be  considered.  A 
certain  tonnage  in  bea?3r»  slow-moving  vehicles  witk  iron 
tires  produces  an  entirely  different  effect  from  that  pro- 
duced by  the  same  tonnage  in  lighter  rapid-moving  aitto* 
mobiles  with  rubber  tires;  and  a  still  different  effect  will 
be  produced  by  the  same  tonnage  in  heavier  and  slower 
motor  trucks.  It  has  been  well  suggested  that  a  traffic 
unit  should  be  adopted  which  could  be  used  to  represent 
as  far  as  possible  in  the  same  denomiaation  the  amount 
of  wear  caused  by  the  passage  of  one  ton  over  the  road 
in  each  of  the  several  ways. 

The  width  of  the  space  available  for  traveled  way  must 
be  considered  in  connection  with  the  amount  of  traffic 
One  solution  of  the  character  of  the  roadway  when  pleasure 
traffic  and  commercial  vehicles  use  the  same  highway  is  to 
construct  a  surface  adapted  to  each,  separated  by  a  short 
distance,  making  a  double  roadway.  This  is  done  to  the 
great  advantage  of  the  road  users  of  every  class  where  the 
travel  is  sufficiently  dense  to  require  it.  It  is  customary, 
for  the  reasons  indicated,  as  well  as  from  an  aesdietk  stand- 
point, to  prohibit  heavy  traffic  on  roads  bnilt  especially  for 
pleasure  drives. 

This  factor  of  traffic,  which  is  one  of  the  most  essential, 
is  sometimes  given  the  least  consideration;  and  we  occa- 
sionally hear  of  a  county  or  township  bonding  itself  for 
a  costly  form  of  surface,  where  a  good  gravel  road  would 
answer  the  probable  demands  for  some  time.  On  the  other 
hand,  in  the  neighborhood  of  cities,  where  die  travel  is 
already  heavy  and  sure  to  increase,  roads  or  pavements 
are  frequently  laid  which  are  inadequate  for  even  present 
conditions. 

The  nature  of  the  future  traffic  is  quite  as  important  as 
its  volume,  although  owing  to  rapid  changes  in  the  weight 
and  speed  of  freight-carrying  trucks  and  the  increase  of 
motor-driven  vehicles,  this  is  difficult  to  foresee.  An  esti- 
mate of  traffic  on  a  city  street  made  for  thirty  years  hence 
would  probably  almost  ignore  horse-drawn  vehicles  and 
would  provide  for  the  heaviest  class  of  motor  trucks  instead. 

If  the  traffic  is  to  be  of  one  class  only,  such  as  motor 
vehicles  driven  for  pleasure  with  a  moderate  limit  of  speed, 
the  problem  is  much  simplified,  and  it  is  the  writer's  ex- 
perience that  no  class  of  traffic  is  more  easily  or  cheaply 
provided  for.  If  there  is  to  be  a  mixed  traffic  of  horse- 
drawn  vehicles,  motor  trucks,  and  other  automobiles,  with 
a  possibility  of  the  steam  lorry  and  train  of  wagons  in 
the  future,  this  combination  will  require  a  very  strong  and 

ISO 


Digitized  by 


Google 


OOJIVitfJfTJON   PROOKBDUiaS 

durable  ^veincnt,  and  fir»t  coet  should  be  giren  little 
constderation. 

There  is  an  approximate  limit  to  the  amount  of  tonnage 
which  can  pass  over  any  width-unit  of  pavement  in  a  gireo 
length  of  time,  and  any  amount  of  traffic  approaching  this- 
would  demand  the  very  highest  type  of  surface  practicable  to 
be  constructed.  This  limit  is  probably  seldom  reached  for 
more  than  a  few  hours  daily  on  the  heaviest  traveled  streets. 

(2)  The  nature  of  the  surrounding  conditions  is  a  potent 
factor  in  determining  the  character  of  the  surface.  In  a 
manufacturing  or  wholesale  district  where  noiselessness  ia 
less  essential  a  granite  or  brick  block  may  well  be  used  on 
account  of  its  strength  or  durability,  whereas  in  a  residence 
•ection  the  less  durable  but  more  quiet  asphalt  or  wood 
block  is  better.  In  a  farming  or  country  area  a  macadam 
or  gravel  road  harmonizes  more  perfectly  with  the  sur- 
rounding fields  and  woods. 

The  value  of  the  adjacent  property  has  a  large  bearing 
in  the  case,  for  it  is  the  basis  of  the  revenue  which  usually 
must  be  raised  to  pay  for  the  improvement.  A  closely 
built  city  block  can  fortunately  afford  a  much  higher  priced 
pavement  than  a  less  closely  built  suburban  section,  on 
account  of  its  larger  taxable  value. 

The  character,  of  the  foundation  governs  the  construc- 
tion in  many  cases.  An  especially  soft  subgrade  may  re- 
quire a  base  of  cement  concrete;  while,  with  certain  types 
of  pavement,  upon  a  hard  ground,  this  might  be  omitted  at 
«  considerable  saving  of  cost  If  the  problem  be  that  of 
surfacing  an  old  water  bound  macadam  roadway,  it  may 
be  solved  by  using  a  surface,  for  instance,  of  bituminous 
concrete,  placed  directly  upon  the  old  macadam;  whereas 
if  no  such  foundation  existed,  an  entirely  different  type  of 
pavement  might  be  required.  A  rigid  surface,  such  as  one 
of  cement,  should  never  be  placed  where  there  is  danger 
of  settlement. 

The  ruling  gradients  of  the  road  must  be  considered  for 
the  reason  that  some  pavements  do  not  afford  sufficient 
foothold  upon  steep  grades,  and  the  climate  must  be  taken 
into  account,  since  pavements  are  differently  adapted  to 
warm  or  cold  or  wet  or  dry  conditions. 

The  character  of  adjoining  pavements  will  have  weight 
with  the  engineer,  except  in  cases  where  the  requirements 
are  very  exacting.  Again,  the  practical  consideration  as 
to  the  availability  of  contractors  and  suitable  construction 
plants  in  the  vicinity  must  have  weight  as  entering  into  the 
price  to  be  paid. 
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Among  other  local  conditions,  the  availability  of  material, 
either  local  or  foreign,  the  use  of  which  latter  largely  de- 
pends upon  the  cost  of  transportation,  is  probably  the  de- 
ciding factor  in  more  cases  than  any  other.  A  city  in  an 
area  producing  excellent  paving  brick  would  be  unwise  to 
import  granite  blocks  from  a  distance  at  a  heavy  cost  for 
freight,  or  even  to  pay  too  heavily  for  the  transportation 
of  asphalt;  and  a  Western  county  could  by  no  means  afford 
to  pay  the  cost  of  transporting  the  trap  rock  used  so  largely 
on  roads  in  the  East,  but  must  find  the  solution  of  its  prob- 
lem in  the  use  of  a  surface  of  cement  concrete  or  other 
material  produced  near  by.  The  very  possibility  of  the 
construction  of  any  roadway  whatever,  in  many  cases  where 
the  funds  are  limited,  is  dependent  upon  making  the  best 
possible  use  of  the  local  materials  available. 

(3)  The  characteristics  of  the  surface  to  be  constructed, 
which  must  satisfy  the  requirements  of  the  traffic,  the  en- 
vironment, the  foundation,  the  gradients,  and  the  climate, 
may  be  divided  into  three  classes,  viz.:  (a)  those  which  are 
purely  physical;  (b)  those  which  are  required  for  health; 
(c)  those  meeting  requirements  of  a  more  or  less  aesthetic 
nature. 

(a)  The  physical  requirements  are  as  follows:  Strength, 
durabilfty,  ease  of  traction,  sufficient  rough^iess  when  either 
dry  or  wet  to  prevent  slipperiness,  imperviousness  to  a 
greater  or  less  degree,  sufficient  smoothness  to  render  the 
surface  easily  cleaned  and  to  prevent  the  excessive  jarring 
of  vehicles  pa-ssing  over  it  at  high  speed,  and  facility  of 
repair,  both  as  to  openings  and  as  to  wear  of  the  surface. 

(b)  The  requirements  as  to  health  include  noiselessness, 
freedom  from  dust  produced  by  the  wear  of  the  pavement 
and  heat  absorbing  and  heat  radiating  quality  in  a  minimum 
amount. 

(c)  The  aesthetic  requirements  are  such  as  appeal  more 
directly  to  the  senses,  and  are  harmony  with  surroundings, 
a  pleasing  appearance,  extreme  noiselessness  and  almost 
absolute  smoothness.  These  qualities  in  their  highest  de- 
gree are  usually  demanded  only  in  connection  with  streets 
of  the  highest  class,  or  with   pleasure  drives. 

Examining  these  characteristics  further,  but  without  going 
into  details  as  to  the  qualities  of  materials,  we  find  as 
follows: 

Imperviousness  is  a  very  important  feature,  both  from  a 
sanitary  standpoint  and  as  a  matter  of  increasing  the  dur- 
ability. No  very  permeable  surface  can  be  considered  a 
good  one. 
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Smoothness  is  particularly  demanded  by  motor  vehicles, 
especially  where  speed  can  be  used.  Non-slipperiness  is  pro- 
duced by  small  irregularities  in  the  surface.  It  is  necessary 
for  good  foothojd  and  also  to  prevent  skidding  when  the 
surface  is  wet 

Facility  of  repair  is  essential,  and  for  this  reason  the  pave- 
ments should  not  be  constructed  of  materials  and  by  methods 
which  will  be  difficult  to  duplicate  after  the  completion  of 
the  original  pavement,  without  at  least  providing  for  its  re- 
pair. Block  pavements  lend  themselves  most  easily  to  re- 
pair, since  they  require  no  large  plant  for  that  purpose. 

The  sanitary  requirements  are  mostly  for  the  benefit  of 
the  public  living  or  working  on  the  street  and  less  for  the 
road  user.  A  noisy  pavement  with  much  travel  seriously 
affects  the  nerves  of  those  near  it;  a  dusty  pavement  permits 
fine  grit  to  be  carried  into  eyes  and  lungs  and  becomes  a 
muddy  pavement  in  wet  weather.  A  heat-absorbing  and 
radiating  pavement,  such  as  sheet  asphalt,  if  exposed  to 
the  sun,  adds  much  to  the  temperature  of  the  street  and 
the  surroundings  in  the  hot  weather,  to  the  discomfort  of 
all  in  its  vicinity. 

The  aesthetic  requirements  are  such  as  add  a  touch  of 
good  taste,  and  perhaps  of  luxury  to  the  road,  and  are  in 
increasing  demand. 

All  of  these  requirements  will  have  somewhat  different 
weights  in  different  cases.  Some  of  them  t:an  be  omitted  in 
nearly  every  case  and  must  be  omitted  often.  In  view  of 
this  it  seems  best  not  to  assign  special  values  to  these  re- 
quirements, but  in  each  case  to  giv6  preference  to  such  char- 
acteristics as  the  situation  demands,  and  to  use  the  surface 
combining  these  characteristics  in  the  greatest  degree. 

(4)  This  combination  must  produce  a  pavement,  usually, 
which  will  give  the  lowest  ratio  of  total  cost  to  the  total 
traffic  units  to  be  carried.  The  surface  thus  chosen  should 
be  that  which  is  best  adapted  to  the  purpose. 

In  such  instances  as  those  in  which  a  high  first  cost  might 
be  prohibitive,  the  pavement  showing  the  lowest  cost-ton- 
nage ratio  could  not  always  be  selected,  and  a  less  costly 
surface  with  a  higher  rate  of  maintenance  would  be 
necessary. 

The  process  of  selection  usually  will  be  one  of  elimination, 
thus:  For  a  certain  case  of  proposed  construction  several 
well  known  classes  of  pavements,  of  nearly  equal  theoreti- 
cal value,  will  be  considered,  say  granite  block,  vitrified 
brick,  wood  block  and  sheet  asphalt.  If  low  cost  is  para- 
mount, this  consideration  may  eliminate  the  granite  block 
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and  the  wood  block,  and  if  noUel«s8n«88,  too,  it  desired 
the  vitrified  brick  will  be  eliminated,  leaving  the  sheet 
asphalt  or  a  similar  surface  to  be  adopted.  If  durability 
alone  is  considered  the  granite  block  might  J>e  chosen,  where 
this  material  is  convenient;  whereas  if  the  case  demanded 
noiselessness,  smoothness  and  durability  in  a  high  degree, 
without  especial  reference  to  first  cost,  the  wood  block 
wonld  probably  receive  the  verdict. 

A  resident  paving  engineer  familiar  with  the  local  condi- 
tions and  with  pavements  in  general  often  need  not  tabu- 
late or  even  assemble,  otherwise  than  mentally,  the  reasons 
for  his  choice;  and  this  mental  way  is  very  often  the  method 
of  selection  employed,  but  in  such  cases  the  same  conditions 
should  and  do  actually  control  as  would  be  the  case  if  the 
situation  were  being  considered  for  the  first  time  with  the 
utmost  pains. 

In  order  to  proceed  with  system  in  the  matter  of  choice 
of  a  new  pavement  or  one  in  a  new  location  the  engineer 
should  have  the  necessary  data  as  to  traffic;  as  to  cost  of 
construction  and  maintenance  of  similar  pavements  in  the 
vicinity  and  as  to  the  life  of  such  pavements;  as  to  climatic 
conditions,  and,  in  fact,  all  available  information  on  the  sub- 
ject. It  is  unfortunate  that  the  supply  of  information  on 
these  subjects  is  not  what  it  should  be,  and  this  is  a  defect 
which  every  highway  engineer  can  aid  in  correcting  by  care- 
ful investigation  and  records  in  connection  with  his  work. 
In  the  absence  of  the  necessary  data,  the  selection  is  merely 
an  assumption  based  on  judgment  and  experience. 

On  the  whole,  the  selection  of  a  pavement,  like  the  tariff, 
is  largely  a  local  question,  and  in  its  final  aspect,  when 
under  practical  consideration,  presents  such  a  number  of 
features,  some  of  which  are  predominant  at  one  time  and 
some  at  other  times,  that  each  case  must  usually  be  con- 
sidered alone. 

The  matter  is  well  summed  up  in  this  qCiotation  from 
Mr.  Tillson: 

**The  official  who  decides  on  the  material  after  the  most 
careful  investigation  will  often  find  that  his  decision  is  dis- 
pleasing to  many  people  *  *  *.  He  must  make  his  decision 
after  taking  all  things  into  consideration,  and  stand  by  it, 
although  it  will  not  always  prove  satisfactory  to  all  *  *  *. 
But  if  he  meet  the  question  successfully  and  ultimately 
arrives  at  the  true  solution,  his  satisfaction  is  as  great, 
perhaps,  as  in  any  other  branch  of  his  profession." 


PRESIDENT  HILL:  Gentlemen,  this  discussion  will  be 
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Opened  by  Colonel  W.  D.  Sohier,  Chairman  of  the  Massa- 
chusetts Highway  Commission.     (Applause.) 

WM.  D.  SOHIER  (Chairman,  Massachusetts  Highway  Com- 
mission): I  am  sure  we  have  all  been  greatly  interested  in 
the  most  excellent  paper  prepared  by  Mr.  Grabill,  Superin- 
tendent of  Suburban  Roads,  Washington,  D.  C. 

Before  deciding  upon  any  particular  surface  or  pavement 
for  any  special  road  or  street,  if  we  are  to  decide  correctly, 
it  is  absolutely  necessary  that  we  should  know  exactly  what 
traffic,  and  particularly  the  kind  of  traffic,  that  the  road  must 
carry;  not  only  the  present  traffic  but  the  future  traffic  as  well. 
We  found  in  Massachusetts  that  in  three  years,  from  1909 
to  1912,  the  traffic  on  our  state  highways  had  often  doubled. 
Its  character  also  had  changed.  Some  roads  had  more  heavy 
teaming,  most  of  them  had  less;  but  motor  trucks  had  re- 
placed the  teams,  carrying  actually  more  tons  per  day.  Auto- 
mobile traffic  had  more  than  doubled,  and  what  were  formerly 
little  country  roads,  with  but  twenty  to  fifty  teams  a  day, 
now  had  become  interurban  and  interstate  thoroughfares, 
carrying  from  300  to  700  automobiles  a  day  in  the  season. 

Uniform  Traffic  Statistics  Needed. — ^What  we  need  is  some 
uniform  method  of  taking  traffic  counts,  and  some  uniform 
formula  that  will  fairly  represent  the  weight  or  damage  done 
by  the  different  kinds  of  traffic,  based  upon  the  weight  per 
yard  width  per  year,  or  per  day,  so  that  we  can  compare 
results.  After  a  series  of  years  we  should  then  be  able  to 
more  accurately  determine  the  surface  or  pavement  that 
would  best  meet  all  the  necessary  requirements.  Traffic  sta- 
stics  have  been  made  for  many  years  in  certain  places  in 
England  and  on  the  Continent.  The  English  Road  Board 
has  adopted  an  assumed  weight  for  various  vehicles,  and  many 
traffic  statistics  based  upon  this  formula  have  been  made  and 
are  now  available  in  various  reports.  We  could  well  adopt 
the  same  formula,  based  upon  American  tons,  so  that  we 
could  compare  our  results  with  theirs  upon  a  uniform  basis. 

TABLE  I— ENGLISH  TRAFFIC  FORMULA  WEIGHTS. 

Assumed  welgrht 
of  vehicles. 
(Tons) 

{Runabouts   1.4S 
Touring  cars   1.28 


Motor 
Vehicles. 


'  Trucks 


Horse-drawn  j  lAght  vehjcles 


Vehicles. 


Heavy  vehicles 
Llffht  vehicles 
Heavy  vehicles 


one      

horse    

two  or 
more  horses 


6.26 

.86 
1.12 

.64 
2.46 


The  number  and  class  of  vehicles  having  been  determined, 
the  traffic  per  yard  width  of  roadway  can  be  calculated. 
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Wear,  Annual  Cost  of  Maintenance,  etc — Mr.  Brodie,  City 
Engineer  of  Liverpool;  has-  made  some  very  accurate  studies 
extending  over  a  period  of  ten  years,  covering  the  weight  of 
traffic  per  yard  width  per  year,  the  life  of  the  road,  life 
tonnage  per  yard  width,  cost  per  yard,  per  ton,  etc 

His  table,  which  I  give  herewith,  can  be  studied  with  great 
advantage.     (Table  II,  page  136.) 

You  will  note  that  the  average  cost  of  maintenance,  in- 
cluding capital  charges,  varies  from  7  cts.  for  certain  granite 
setts  to  25  cts.  per  sq.  yd.  per  year  for  certain  wood  blocks. 
(7  cts.  for  pitch  macadam  and  4-in.  granite  setts.)  The  pitch 
macadam  was  practically  a  trap  rock  macadam  where  large 
stones  were  used,  grouted  with  a  mixture  of  hot  sand  and 
pitch,  equal  volume,  till  it  flushed,  and  then  smaller  stones 
were  rolled  in  and  a  surface  coat  and  grits  applied  on  top, 
and  rolled  in.  One  such  road  is  now  eleven  years  old,  has 
not  yet  been  repaired,  and  has  carried  a  traffic  of  120,000 
tons  per  yard  width  per  year.  On  the  average  state  high- 
way in  Massachusetts,  with  15  ft.  in  width  of  macadam,  this 
would  mean  600  to  700  vehicles  a  day;  not  of  course  on  a 
real  heavy  teaming  street,  but  average  traffic. 

Cost  per  Ton  per  Mile. — ^These  figures  do  not  really,  hdw- 
ever,  tell  the  story  of  the  actual  cost  but  the  cost  per  ton 
per  mile  shows  better  what  duty  the  road  has  performed. 
The  "wood  block  carried  less  than  7^  tons  per  yard  width 
for  each  penny  expended;  the  pitch  macadam  carried  over 
20  tons,  and  6-in.  granite  setts  on  a  concrete  base  carried  34 
tons.  Water  bound  macadam  carried  only  7.6  tons,  but  if  it 
was  tar-sprayed  it  carried  nearly  \l^  tons  for  each  penny 
expended.  

Another  way  of  stating  th'e  same  result,  is  the  expenditure 
for  maintenance  for  each  ton  transported  one  mile.  This 
cost  varied  from  under  .06  ct.  per  ton  on  6-in.  granite  setts 
to  about  .27  ct.  for  hard  wood  block  and  water  bound 
macadam,  while  tar-sprayed  macadam  cost  .18  ct.,  or  only 
two-thirds  as  much  as  water  bound,  and  pitch  macadam  cost 
only  .095  ct.,  or  about  one-half  of  the  cost  of  the  tar  painted 
macadam. 

Any  engineer  will  find  himself  amply  repaid  if  he  makes  a 
careful  study  of  the  traffic  statistics  and  costs  which  are  set 
forth  in  many  of  the  papers,  both  French  and  English,  pre- 
sented at  the  International  Road  Congress,  and  in  the  re- 
ports of  the  English  Road  Board. 

Note  also  that  the  kind  of  traffic  which  has  to  be  carried 
makes  the  most  difference  of  all.  Every  road  surface  must 
be  strong  enough  not  to  be  crushed  or  broken  through  by 
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any  Tehick  that  goes  ortr  it.  On  the  Liverpool  paved 
streets,  near  the  docks,  30  tons  on  four  wheels  is  not  an 
mrastial  load.  Traction  engines  on  iron  tires,  weighing  12 
tons  with  their  load,  are  common,  as  are  also  two  or  three 
trailers,  weighing,  with  load,  8  tons  each.  Both  surface  and 
foundation  must  be  strong  enough  to  bear  up  every  vehicle, 
without  any  appreciable  rutting  or  breaking,  or  the  road  will 
be  rapidly  destroyed. 

The  cost  on  different  roads  in  England  is  given  in  a  table 
published  in  connection  with  the  International  Road  Con- 
gress, pamphlet  No.  88,  report  of  Messrs.  H.  T.  Wakelam, 
A.  Dryland,  Col.  R.  E.  Crompton,  C.  B.,  and  T.  W.  A. 
Hayward.  This  table  of  costs  is  for  water  bound  macadam 
roads  and  a  very  few  tar-sprayed  roads.    (Table  III.) 

You  will  note  that  there  are  tremendous  variations  in  cost. 
On  some  of  these  roads  the  maintenance  cost  is  as  low  as 
.14  ct.  per  ton  per  mile,  and  on  others  as  high  as  1.42  cts. 
Evidently  much  further  study  is  necessary  to  show  not  only 
the  reason  but  the  remedy  for  some  excessively  high  costs. 
I  have  shown  two  of  our  state  highways  merely  for  the 
purposes  of  comparison,  and  you  will  note  that  the  cost  of 
water  bound  macadam  roads  is  about  the  average.  Where 
it  costs  more  it  becomes  evident  from  looking  over  the 
Liverpool  statistics  that  the  pavement  is  entirely  inadequate 
to  carry  the  loads  which  are  going  over  it. 

These  statistics,  varying  as  they  do,  show  the  absolute 
necessity  for  accurate  traffic  data  as  a  prerequisite  to  the 
selection  of  a  road  surface  or  pavement. 

In  some  of  the  reports  of  fhe  French  engineers,  many 
costs  are  given  that  are  of  much  value  for  traffic  here.  For 
instance,  the  Avenue  du  Bois  de  Boulogne,  in  Paris,  was 
maintained  as  water  bound  macadam  until  1906.  It  had  to  be 
renewed  every  three  years.  The  annual  cost  for  maintenance 
was  about  39  cts.  per  square  yard  per  year.  In  September, 
1906,  it  was  tarred,  and  the  annual  cost  of  maintenance  has 
fallen  to  about  25  cts.  a  yard  a  year,  or  about  two-thirds. 
It  must  be  remembered  that  this  is  a  very  wide  avenue  with 
a  tremendous  traffic  in  automobiles  and  pleasure  vehicles,  but 
with  little  or  no  teaming. 

Asphalts  and  asphaltic  residuums  have  been  but  little  used 
in  England  or  France,  probably  because  the  tar  products  are 
much  cheaper,  so  that  it  remains  for  us  in  this  country  to 
keep  accurate  data,  and  costs  figured  on  a  uniform  basis, 
to  determine  in  each  locality  what  is  the  best  and  most  eco- 
nomical material  that  can  be  used  on  that  particular  road  to 
adequately  carry  the  traffic  which  will  pass  over  it. 
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PRESIDENT  HII.L:  I  am  sure  you  enjoyed  what  Mr. 
Sohier  said  very  much.  In  Kent  County,  just  outside  of 
London,  they  put  down  a  pavement  three  years  ago  and 
they  found  that  the  wear  and  tear  and  the  thrust  were  not 
on  the  top  of  the  water  bound  macadam,  but  on  the  bottom, 
and  they  found,  as  the  railways  did  with  their  rails,  that 
where  the  water  bound  macadam  was  worn  out,  it  was  worn 
out  in  the  bottom,  all  in  little  round  pebbles. 

The  next  discussion  will  be  by  Mr.  Wm.  A.  McLean,  Com- 
missioner of  the  Department  of  Public  Roads  of  Toronto, 
Ont.    Mr.  McLean.     (Applause.) 

W.  A.  McLEAN  (Chief  Engineer  and  Commissioner,  On- 
tario Public  Roads  and  Highways  Commission):  The  paper 
by  Mr.  Grabill  on  "Factors  Governing  a  Proper  Selection  of 
Road  or  Street  Pavement"  is  a  most  interesting  and  illumin- 
ating contribution.  It  expresses  the  complexity  of  the  mod- 
ern problem  which  at  times  confronts  road  authorities. , 

Traffic. — Whatever  other  factor  may  enter  into  the  prob* 
lem,  roads  should  be  built  to  suit  the  traffic,  using  available 
materials  to  the  best  advantage.  To  do  this  requires  a  thor- 
ough knowledge  of  (1)  the  traffic,  and  (2)  the  material.  A 
paper  read  before  this  association  last  year  by  CoL  Sohier, 
of  Massachusetts,  on  "Traffic  Census"  is  one  of  the  most 
noteworthy  statements  on  this  phase  of  the  subject  yet 
produced,  and  is  a  type  of  analysis  of  which  we  have 
great  need. 

Knowledge  of  Material. — Traffic  on  the  public  highway 
within  the  past  decade  has  so  radically  changed  that  our 
knowledge  of  the  characteristics  of  materials  in  meeting  the 
new  requirements  is  proportionately  limited.  A  paving 
material  should  be  in  general  use  for  at  least  its  estimated 
lifetime  before  the  facts  regarding  it  are,  to  a  reasonable 
extent,  at  our  disposal.  The  mass  of  facts  which  we  pos- 
sess regarding  any  proposed  material  is  an  important  factor 
in  selection.  The  elementary  materials  actually  in  use  in 
road  building  are  comparatively  few — such  as  broken  stone, 
gravel,  sand,  clay,  asphalt,  tar,  oils,  vitrified  brick,  creosoted 
wood,  stone  setts,  Portland  cement — but  their  combinations 
and  variations  are  almost  innumerable.  Unless  some  entirely 
new  material  comes  above  the  horizon,  the  next  five  years 
will  be  a  striking  era  in  leading  to  the  more  effective  use 
of  the  materials  now  available,  in  confirming  or  setting  aside 
our  opinions  of  today  and  in  standardizing  construction. 
So  far  as  roads  of  the  open  country  are  concerned— of  which 
I  am  more  especially  speaking — ^there  is  a  vast  amount  of 
theory  still  to  be  tested. 
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Division. — ^A  road  or  pavement  may  be  conveniently 
divided,  for  consideration,  into  four  parts:  (1)  The  system 
of  drainage,  (2)  the  earth  subgrade,  (3)  the  foundation,  and 
(4)  the  wearing  surface.  As  a  rule,  the  wearing  surface 
necessary  will  dictate  the  character  of  the  substructure.  But 
in  other  cases  one  or  more  necessary  or  existing  features  of 
the  substructure  will  influence  our  choice  of  wearing  surface. 

Foundations. — ^A  secure  foundation  is  an  absolute  neces- 
sity for  permanent  bituminous  coatings.  To  this  end  a  sub- 
stantial depth  of  foundation  should  be  used — a  condition  with 
which  roads  on  this  continent  have  not  always  complied. 
Very  few  conditions  of  heavy  or  constant  traffic  can  be 
successfully  met  with  a  less  foundation  than  6  to  9  ins., 
or  a  less  total  depth  of  stone  in  the  road  crust  than  10  to 
12  ins.  The  price  of  good  roads  in  one  particular,  at  least, 
is  a  substantial  depth  of  stone.  The  difficult  part  of  our 
problem,  a  financial  aspect,  is  not  so  much  the  selection  of 
a  wearing  surface  as  our  ability  to  pay  for  strong  founda- 
tions. The  existing  foundation  or  local  materials  available 
for  a  foundation  will  frequently  dictate  what  the  surface 
should  be. 

Heavy  motor  trucks  and  busses  are  placing  a  great  and 
unexpected  strain  on  road  foundations.  On  main  roads  lead- 
ing out  of  London,  England,  old  6-in.  concrete  foundations 
are  being  torn  up  and  9-in.  foundations  put  in  their  place. 
This  IS  necessitated  by  heavy  and  constant  motor-bus  and 
traction  engine  traffic. 

New  Bituminous  Coatings. — In  Great  Britain,  France  and 
other  countries  of  Europe  bituminous  treatment  has  largely 
become  the  accepted  practice  in  meeting  the  requirements 
of  motor  traffic  in  the  open  country,  by  carpet  coats,  by 
grouting  or  penetration,  and  by  mixing  methods,  according 
to  local  conditions.  It  need  not  be  said  that  asphalt  and 
tar  are  now,  on  this  continent,  being  used  with  marked 
success — a  result  that  has  been  reached  after  many  trials 
and  not  without  tribulation. 

That  bituminous  paving  has  been  markedly  successful  in 
England  is  probably  due,  to  a  large  extent,  to  the  fact  that 
it  has  been  commonly  applied  only  on  old,  solid  and  well 
settled  foundations,  in  resurfacing  their  old  macadam  roads. 
Many  of  the  failures  on  this  continent,  on  the  other  hand, 
have  plainly  been  due  to  weak,  badly  drained  foundations. 
To  uneven  settlement  of  new  roads  under  traffic  may  be 
attributed  much  of  the  failure  of  bituminous  surfaces,  rather 
than  to  any  inherent  defect  in  bitumen  itself  for  road  pur- 
poses. 
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Settlement  of  New  Roads. — Roads,  as  we  now  build  them, 
are  rolled  in  several  layers  with  a  10  or  12*ton  roller,  ghr- 
ing  a  compression  of  500  lbs.  per  in.  Traffic  follows  with 
tire  compression  up  to  700  and  800  lbs.  per  sq.  in.  Under 
sncceeding  wet  conditions  of  fall  and  spring,  settlement  mvst 
inevitably  occur,  leading  to  an  uneven,  wavy  surface  and 
consequent  decay. 

In  the  speaker's  experience  a  broken  stone  road  commonly 
does  not  reach  final  settlement  for  two  or  three  years  after 
first  construction;  but  within  that  period  permanent  snb- 
mdence  may  be  taken  for  granted.  French,  German  and 
English  road  builders  laying  bituminous  surfaces  over  their 
old  r^oadbeds  are  manifestly  not  dealing  with  a  condition 
which  commonly  exists  here. 

A  reasonable  course  to  pursue  in  many  cases  would  be 
to  build  water  bound  macadam  roads  on  telford  or  other 
suitable  foundation.  The  surface  could  be  maintained  for 
two  or  three  years  by  thin  paint  coats  or  oiling.  At  the 
end  of  that  period,  perfect  settlement  and  stability  of  the 
foundation  having  been  attained,  a  heavy  and  durable  bitu* 
minous  surface  could  be  applied  where  traffic  demanded  h. 

Concrete  Roads. — ^The  prejudice  against  concrete  roads 
has,  within  the  past  couple  of  years,  been  largely  broken 
down,  and  a  good  deal  has  been  done  to  demonstrate  their 
value  when  built  under  favorable  conditions,  indicating  more 
especially  a  one-course  mixture,  a  high  proportion  of  cement, 
a  clean,  tough  aggregate,  a  flat  under-surface,  joint  protec- 
tion, and  good  drainag^e.  A  number  of  experimental  sections 
have  been  built  by  the  Ontario  Highway  Office,  under  vary- 
ing conditions. 

So  much  may  be  hoped,  that  there  is  a  temptation  to 
prophesy;  but,  adhering  to  a  strict  basis  of  proven  fact, 
and  in  the  light  of  our  knowledge  of  concrete  in  other 
structures,  it  is  conservative  to  say  that  the  next  few  years 
should  be  fruitful  in  determining  the  place  of  this  important 
material  in  the  field  of  road  making — in  putting  the  facts 
at  our  disposal  to  determine  when  and  how  it  can  be  used 
with  economy  and  certainty  of  results. 

PRESIDENT  HILL:  The  next  speaker  will  be  Mr.  R.  B. 
Gage,  Chemist  of  the  Department  of  Public  Roads  of  New 
Jersey.    I  take  pleasure  in  presenting  Mr.  Gage.    (Applause.) 

R.  B.  GAGE  (Chemist,  New  Jersey  Department  of  Publte 
Roads):  Mr.  Grabill  says:  "There  is,  perhaps,  no  single  fac- 
tor which  the  engineer  has  to  solve  in  the  construction  of 
any  given  type  of  road,  that  carries  greater  weight  than 
the  selection  of  a  pavement  type  that  will  give  the  maximum 
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amount  of  service  at  the  minimum  cost''  The  troth  of  thU 
statement  is  almost  self-evident.  If  it  were  possible  to  al* 
ways  determine  this  one  point  correctly,  many  of  the  dismal 
failures  that  have  occurred  in  road  construction  in  the  laat 
few  years  would  have  been  avoided. 

It  is  very  evident  that  one  given  set  of  factors  can  not  be 
judicially  used  to  determine  this  point  in  all  cases.  Condi* 
tions  which  a  given  pavement  must  meet  and  successfully 
resist  are  constantly  changing.  A  pavement  may  give 
good  service  under  one  set  of  conditions  and  be  a  failure 
when  more  adverse  conditions  appear.  If  we  assume  that 
the  conditions  on  any  given  road  will  remain  fairly  normal, 
then  a  certain  set  of  factors  can,  no  doubt,  be  successfully 
used  in  selecting  a  type  of  pavement  to  meet  such  condi* 
tions.  Under  such  an  assumption,  the  various  factors  which 
enter  into  the  selection  of  a  proper  road  surface  have  been 
very  plainly,  and  no  doubt,  quite  correctly,  enumerated  in 
Mr.  Grabill's  paper.  Sufficiently  uniform  conditions  may 
exist  on  certain  city  streets  to  warrant  the  use  of  these 
factors  in  selecting  the  pavement  type.  However,  when  these 
factors  are  used  in  the  selection  of  a  pavement  for  a  country 
road  where  the  conditions  are  constantly  changing  they  will 
often  be  found  to  be  quite  useless  for  this  purpose. 

The  drainage  on  a  city  street  is  almost  ideal  compared  to 
that  on  a  country  road.  The  pavement,  if  a  bituminous  one, 
is  generally  laid  on  a  concrete  foundation,  is  protected  by  the 
curbs  and  the  sidewalks  which  often  extend  to  the  curb,  and 
in  general  little  water  can  get  into  the  sub-base  under  the 
curbs.  Surplus  water  is  quickly  carried  off  and  the  streets 
kept  clean  both  winte/  and  summer.  G>ntrast  these  condi^ 
tions  with  those  existing  on  country  roads  and  we  will  find 
there  is  little,  if  any,  similarity.  The  pavements  on  country 
roads  are  seldom  properly  drained  and  never  protected  by 
curbs,  are  not  cleaned  in  the  winter  and  abundance  of  water 
does  enter  the  sub-base  from  the  gutters  and  banks  through 
the  shoulders.  It  is  unfortunate  these  tables  of  factors  were 
not  compiled  by  the  authorities  cjted  to  be  applicable  to  the 
conditions  as  they  exist  on  the  average  country  road. 

Again,  how  often  is  an  engineer  at  liberty  to  select  a 
pavement  by  use  of  the  factors  given  in  Mr.  Grabill's  paper, 
when  such  a  selection  can  be  made  on  a  purely  scientific 
basis?  In  one  of  the  tables  given  showing  the  relative 
value  of  the  various  factors  entering  into  the  construction 
and  maintenance  of  a  pavement,  we  see  the  initial  cost  is 
given  a  value  of  14  per  cent.,  durability  20  per  cent.,  and 
maintenance  10  per  cent.    The  real  value  of  these  three  factors 

148 


Digitized  by 


Google 


AMBRICAN   ROAD    BXnLJ>BRS'    ASSOCIATION 

aa  they  are  used  today  in  selecting  practically  90  per  cent,  of 
the  pavements  built  on  country  roads,  are,  in  the  opinion 
of  the  speaker,  about  as  follows:  Initial  cost  50  per  cent^ 
durability  30  per  cent.,  and  maintenance  15  per  cent.  Is  it 
not  preferable  to  determine  the  type  of  pavement  to  be  used 
by  the  use  of  the  real  value  of  these  factors  as  they  are 
actually  being  used  today  than  by  using  them  with  values 
based  on  conditions  which  are  not  applicable  in  the  majority 
of  cases? 

If  bids  are  asked  for  several  different  types  of  construc- 
tion, naturally  the  lowest  one  is  most  generally  based  on  an 
inferior  type  of  construction.  This  is  the  chief  reason  why 
so  many  pavements  of  the  penetration  type  have  been  con- 
structed in  the  last  few  years.  If  such  pavements  were  se- 
lected on  account  of  their  durability  of  low  cost  of  mainte- 
nance, we  would  have  few  of  them  today. 

There  is  another  factor  not  mentioned  in  Mr.  Grabill's 
paper  that  is  of  more  importance  in  determining  the  type  of 
pavement  to  be  constructed  than  any  of  the  other  factors. 
That  is  the  type  of  foundation  which  is  to  be  used.  It  is 
certainly  false  economy  to  select  a  standard  t3rpe  of  pave- 
ment»  subject  it  to  adverse  conditions  and  then  expect  it  to 
give  satisfactory  service.  A  pavement  may  fulfill  favorably 
all  the  other  conditions  given  in  the  table  cited  in  Mr.  Gra- 
bill's  paper,  yet  prove  unsatisfactory  on  account  of  un- 
favorable base  conditions.  This  one  factor  alone  is  responsi- 
ble in  the  majority  of  cases  for  more  failures  in  bituminous 
pavements  than  all  the  other  causes  of  failures  combined. 
We  are  all  familiar  with  the  statement:  "The  pavement  should 
be  laid  upon  a  proper  foundation;"  yet  just  what  constitutes 
a  proper  foundation  for  the  different  types  of  pavements  is 
seldom  defined.  Today,  bituminous  pavements  are  being  laid 
on  concrete,  telford,  macadam,  gravel  and  sometimes  earth 
foundations.  These  bases,  as  above  stated,  are  seldom,  if 
ever  properly  drained.  Macadam,  telford  and  gravel  bases  are 
most  generally  water-soaked  part  of  the  year  and  often  wet 
and  damp  during  the  driest  season.  In  addition,  they  are 
subjected  to  more  or  less  displacement  by  frosts  and  under 
heavy  loads  often  are  forced  into  the  sub-base  when  the 
frost  is  leaving  the  ground.  Bases  of  this  type  can  hardly 
be  considered  satisfactory  for  a  bituminous  pavement,  even 
if  they  can  be  constructed  at  a  very  )ow  initial  cost.  If 
the  cost  of  constructing  a  proper,  well  drained  base  and  a 
first-class  pavement  suitable  for  this  type  of  base  is  prohibit 
tive,  it  would  be  better  to  reduce  the  cost  of  construction 
by  selecting  a  cheaper  type  of  surface  pavement  and  retain- 
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ing  the  originally  selected  base  than  to  cheapen  the  cost  of 
construction  by  reducing  the  quality  of  the  base. 

If  we  have  a  stable,  well  drained  base,  any  kind  of  a  sur- 
face pavement  can  be  economically  used  on  the  same.  The 
surface  pavement  can  then  easily  be  changed  to  meet  the 
constantly  changing  conditions  of 'travel.  If  the  foundation 
is  faulty,  to  meet  such  conditions  means  practically  a  re- 
construction of  the  entire  road.  Since  the  roads  that  are 
now  being  constructed  arc  intended  equally  as  much  for  the 
use  of  the  future  generations  as  for  the  present,  it  behooves 
us  to  construct  these  bases  sufficiently  stable  and  durable  so 
that  they  will  withstand  conditions  that  will  be  much  more 
severe  than  those  they  are  now  subjected  to. 

Under  such  circumstances,  it  is  exceedingly  important  to 
first  select  a  proper  base  and  then  use  the  factors  g^ven  by 
Mr.  Grabill  in  selecting  the  surface  pavement — ^if  there  are 
sufficient  funds  remaining  and  the  engineer  is  not  hampered 
by  legal  requirements  or  other  influences  that  render  the 
normal  application  of  these  factors  impossible.  The  type  of 
pavement  selected  must  be  governed  by  the  character  of  the 
base  if  satisfactory  results  are  to  be  secured. 

This  naturally  raises  the  question  of  just  what  constitutes 
a  satisfactory  base.  For  a  bituminous  pavement  there  is 
little  doubt  that  concrete  is  superior  to  any  of  the  other  types, 
especially  if  the  concrete  is  first  rendered  waterproof  by 
squeegeeing  it  with  a  light  application  of  tar.  The  mere  fact, 
however,  that  a  road  has  a  concrete  foundation  does  not 
necessarily  solve  the  foundation  problem  even  for  this  type 
of  foundation.  The  proper  construction  of  a  concrete  founda- 
tion is  an  exceedingly  difficult  operation.  The  various  ma- 
terials should  be  tested  in  advance  and  the  proportions  of 
each  correctly  determined  in  order  to  secure  the  maximum 
amount  of  efficiency  at  the  minimum  construction  cost.  The 
construction  of  a  proper  foundation,  however,  is  a  subject  of 
vast  importance  and  necessarily  needs  a  great  deal  of  time 
for  its  proper  consideration,  and  since  it  is  not  directly  the 
subject  of  this  discussion  I  will  not  consume  any  further  time 
on  this  part  of  the  subject 

PRESIDENT  HILL:  Now,  gentlemen,  we  will  have  one 
more  paper  and  then  the  session  will  close.  The  next 
speaker  will  be  Mr.  D.  B.  Goodsell,  Assistant  Engineer  of 
the  Bureau  of  Highways,  Borough  of  Manhattan.  I  take 
pleasure  in  presenting  Mr.  Goodsell.     (Applause.) 

D.  B.  GOODSELL  (Assistant  Engineer,  Bureau  of  High- 
ways, Borough  of  Manhattan,  New  York,  N.  Y.) :  Mr.  Grabill 
introduces  a  somewhat  novel  idea  of  ascertaining  the  value 
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of  a  road  by  dividing  the  ultimate  cost  by  the  unit  of  traffic 
His  paper  relates  to  country  roads  almost  exclusively  where 
the  selection  of  pavements  is,  no  doubt,  an  important  matter. 
The  previous  speaker,  Mr.  W.  A.  McLean,  has  stated  that 
the  selection  of  pavements  for  city  streets  is  limited  and  the 
use  of  the  pavements  well  defined.  The  speaker  can  hardly 
agree  to  this  statement.  The  engineers  of  the  Borough  of 
Manhattan  have  found  that  asphalt  pavement  has  been  put 
where  granite  is  more  suitable  and  vice  versa.  He  believes 
that  traffic  and  ultimate  cost  should  rule  in  the  selection 
of  city  pavements  and  that,  owing  to  the  great  value  of 
them,  the  matter  needs  to  be  considered  with  as  much  care, 
at  least,  as  is  given  to  country  roads. 

It  seems  to  the  speaker  that  the  practising  city  or  high- 
way engineer  rarely  has  the  opportunity  to  exercise  his 
decision  as  to  the  type  of  road  to  be  adopted,  due  largely 
to  two  conditions:  First,  the  fact  that  such  authority  to 
decide  is  very  often  vested  in  commissions,  commissioners 
or  some  such  executive;  second,  that  his  knowledge  of  roads 
or.  highways  is  so  meager  that  his  sphere  of  influence  is 
small.  And  it  is  on  the  latter  point  that  I  want  to  say  a 
few  words. 

If  the  highway  engineer  were  in  the  possession  of  data 
as  to'  traffic,  wear,  cost,  etc.,  of  the  roads  under  his  care, 
he  would,  no  doubt,  influence  the  selection  of  this  type  of 
road  to  a  greater  extent.  Such  data  should,  of  course,  extend 
over  a  number  of  years  to  be  of  value  so  that  the  rate  of 
increase  of  traffic  and,  above  all,  its  kind;  the  rate  of  wear 
under  the  given  traffic,  and  the  ultimate  cost  may  be  known. 
These  factors,  the  speaker  feels,  are  of  the  highest  impor- 
tance and  are  today  only  beginning  to  be  appreciated. 

Mr.  Grabill  has  referred  to  the  fact  that  property  of  low 
assessed  value  cannot  afford  as  expensive  a  pavement  as 
that  of  high  value.  It  seems,  that  where  a  good  and  costly 
road  is  needed  this  objection  might  be  easily  met  by  de- 
ferred or  installment  payments,  such  as  are  usual  in  the 
northwestern  states,  where  this  condition  has  actually 
occurred. 

The  speaker  believes  that  the  two  controlling  factors,  out- 
side of  cost,  which  have  exerted  the  widest  influence,  where 
an  academic  view  has  been  taken,  are  traffic  and  grade;  that 
many  of  the  factors  alluded  to  in  the  paper  are  dependent 
on  these  two.  Take,  for  instance,  strength,  durability,  ease 
of  traction,  roughness,  slipperiness,  ease  of  cleaning,^ 
dust,  etc. 
A  most  important  factor,  the  annual  cost  of  maintenance 
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per  square  yard  per  year,  is  rarely  accorded  the  consideration 
it  deserves.  Very  little  general  data  is  obtainable  as  to  this, 
and  few  city  engineers  have  taken  the  trouble  to  ascertain 
at  what  time  in  the  life  of  their  pavements  it  is  economical 
to  renew  or  repave. 

The  writer  desires  to  direct  attention  to  the  excellent 
articles  by  Mr.  G.  H.  Norton,  Deputy  Engineer,  Commis- 
sioner of  the  Department  of  Public  Works  of  Buffalo,  N.  Y., 
in  "Engineering  News"  of  Sept.  26,  1912,  and  by  Mr.  J.  E. 
Barlow,  Engineer,  City  of  Cincinnati,  in  the  "Municipal 
Journal"  of  Jan.  18,  1912.  Both  of  these  seem,  to  the 
speaker,  to  be  commendable  attempts  to  solve  the  problem 
of  what  the  cost  of  maintenance  is  for  each  succeeding  year 
of  life  of  asphalt  pavement  and,  in  consequence,  the  ultimate 
cost,  a  factor  of  prime  importance. 

The  average  cost  of  maintaining  granite  pavement,  woodi 
pavement  and  other  costly  pavements  is  practically  unknown. 
Of  wood  pavement  the  speaker  has  recently  collected  the 
following:  , 

In  Germany  (5>4  towns)  a  cost  of  22.5  cts.  per  sq.  yd.  per 
year  is  indicated;  in  Paris,  20  cts.;  Minneapolis,  0.1  ct.;  St. 
Louis,  0.2  ct;  Brooklyn,  0.05  ct.;  Manhattan,  6  cts. 

The  low  cost  in  the  American  cities  is  probably  accounted 
for  by  the  newness  of  the  pavements  and  the  fact  that  no 
attempt  has  been  made  to  record  the  conditions  leading  to 
them,  age  of  pavement,  etc. 

Brooklyn,  Buffalo,  Manhattan,  Syracuse  and  Washington 
are  some  of  the  eastern  cities  which  have  recorded  the 
yearly  maintenance  costs  of  sheet  asphalt  in  such  form  that 
a  systematic  analysis  of  the  repair  increase  due  to  age  may 
be  made. 

In  this  connection  the  writer  would  point  out  the  desir- 
ability of  recording  percentages  of  area  restored  each  year 
for  intercity  comparison  rather  than  the  cost  which  intro- 
duces an  uncertainty;  and  also  that  there  is  a  limit  to  the 
amount  of  repairing  which  can  be  done  on  an  asphalt  street 
beyond  which  its  condition  begins  to  be  uniform  or  improve 
so  that  a  curve  of  rising  maintenance  costs  becomes  hori- 
zontal. 

In  investigating  the  repair  (annual  cost  of  maintenance) 
curve  of  the  asphalt  pavements  of  the  borough  of  Manhat- 
tan, New  York  City,  the  speaker  found  that  when  the  cost 
reached  17.7  cts.  for  heavy  traffic,  14  cts.  for  medium  traffic 
and  8.9  cts.  for  light  traffic,  these  costs  remained  thereafter 
uniform,  probably  due  to  the  improved  condition  of  the 
wearing  surface. 
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The  Speaker  believes  that  the  prime  factors  governing  the 
selection  of  a  pavement  may  be  reduced  to  three:  G>st, 
grade  and  traffic.  By  cost  is  meant  ultimate  cost,  and  no 
engineer  is  in  a  position  to  state  what  this  may  be  on 
either  a  city  street  or  country  road  without  traffic  sta- 
tistics, measurements  of  wear  and  cost  data  of  maintenance 
— three  things  which,  it  is  safe  to  say,  are  seldom  given  at- 
tention by  the  average  city  or  highway  engineer. 

A.  C  Mountain,  City  Engineer  of  Melbourne,  Australia, 
recites  the  story  of  an  American  asphalt  agent  in  Sydney 
who  cited  so  graphically  the  case  of  the  then  poor  wood 
pavements  in  Memphis,  Tenn.,  that  a  board  of  medical  men, 
chemists  and  experts  appointed  to  report  on  the  suitability 
of  Australian  hard  wood  on  concrete  as  a  paving  material 
reported  against  its  use  in  that  city.  Had  he  been  required 
to  answer  with  data,  some  of  the  questions  to  which  allusion 
has  been  made,  a  fairer  conclusion  might  have  been  reached. 

PRESIDENT  HILL:  Gentlemen,  we  will  now  adjourn 
until  ten  o'clock  tomorrow  morning.  We  only  have  two 
hours  in  the  morning,  so  I  hope  you  will  be  here  promptly 
on  time. 


Theater  Party  Given  by  Citizens  of  Philadelphia 

On  the  evening  of  Wednesday,  December  10,  A.  R.  B.  A. 
members  and  exhibitors  were  entertained  by  the  citizens  of 
Philadelphia  at  a  theater  party.  The  entire  orchestra  at 
the  Forrest  Theater  on  Broad  and  Sansom  Streets  was  re- 
served for  a  performance  of  "The  Sunshine  Girl/*  with  Julia 
Sanderson  playing  the  lieading  part.  A  large  number  of 
association  members  and  exhibitors  attended. 


FIFTH  SESSION 
Thursday  Forenoon^  December  11 

CHAIRMAN  HAROLD  PARKER  (First  Vice  President. 
American  Road  Builders'  Association):  Gentlemen,  please 
come  to  order. 

I  would  like  to  announce  that  in  the  appointment  of 
the  committee  on  resolutions,  the  state  of  Maryland  was  left 
out,  and  to  correct  that  error,  I.  announce  that  Ma}or  W.  W. 
Crosby  has  been  selected  for  the  state  of  Maryland. 

President  Hill  has  requested  me  to  preside  at  the  meet- 
ing today,  on  account  of  the  fact  that  the  labors  that  he 
performed  the  last  two  days  have  been  too  much  for  him; 
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therefore,  I  have  taken  his  place  and  I  hope  you  will  follow- 
as  carefully  and  with  as  little  delay  as  possible  the  steps  taken 
today,  because  at  half-past  one  you  are  supposed  to  go  off 
in  automobiles  to  take  account  of  the  things  that  are  done 
in  the  city  of  Philadelphia,  and  that  means,  with  the  long  list 
of  subjects  for  today,  that  there  can  be  very  little  intermis- 
sion between  any  two  of  the  papers  which  are  to  be  read 
here,  and  that  there  is  very  little  time  for  any  discussion. 
Therefore,  without  further  preliminary  statement,  I  will  call 
upon  Mr.  George  L.  Watson,  the  General  Superintendent  of 
the  Continental  Public  Works  Co.  of  New  York,  to  read 
the  paper  of  Mr.  Linn  White,  Chief  Engineer  of  the  Board 
of  South  Park  Commissioners  of  Chicago. 


BITUMINOUS  MACADAM  AND  BITUMINOUS  CONCRETE 

By  LINN  WHITE 
Chief  EttiHtieer,  South  Park  GommlMfcmera,  GMcaoo,  111. 

In  any  consideration  of  this  dual  subject  there  are  two 
aspects  from  which  it  may  be  viewed — ^the  technical  and  the 
practical.  Prom  the  technical  aspect  the  distinction  between 
the  two  is  defined  by  the  commonly  accepted  significance 
of  the  words  concrete  and  macadam.  The  definition  of  the 
two  pavements  was  attempted  by  the  Sub-Committee  on 
Bituminous  Paving  Nomenclature  reporting  to  the  Grand 
Rapids  convention  of  the  American  Society  of  Municipal 
Improvements  in  1911.  This  report  was  not  a-  unanimous 
report  of  the  committee,  as  all  the  members  were  not  pres- 
ent at  the  convention.  It  was  adopted  by  the  convention, 
however,  with  very  few  or  no  objections.  A  quotation  from 
the  report  is  as  follows: 

"Bituminous  concrete  is  a  pavement  consisting  of  a  com- 
bination of  broken  stone  and  sand,  or  fine  mineral  matter, 
cemented  together  with  a  bituminous  cement,  and  which  has 
all  its  ingredients  mechanically  mixed  before  being  laid.  To 
be  termed  a  bituminous  concrete  it  must  partake  of  the  well 
known  characteristics  of  concrete;  that  is,  there  must  be 
stone  enough  in  its  composition  to  form  an  important  part 
thereof  and  add  to  its  strength  and  durability;  also  there 
must  be  enough  of  the  mortar  constituent,  that  is,  the  sand 
and  bituminous  cement,  to  properly  support  and  bond  to- 
gether the  largest  particles.  It  is  normally  a  one-layer 
pavement,  all  parts  of  it  having  equal  stability,  due  both 
to  the  structure  of  stone  and  the  bond  of  the  bituminous 
cement,  and  depending  on  the  base  for  vertical  support 
only.  It  may  or  may  not  be  finished  with  a  skim  coat  and 
top  dressing  of  sand  or  stone  chips.     It  is  adapted  to  be 
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laid  on  either  a  hydraulic  concrete  or  macadam  base  which 
may  or  may  not  have  a  light  coat  of  bitumen  to  increase 
the  adhesion. 

"In  the  paving  mixture,  gravel  may  wholly  or  in  part  be 
substituted  for  crushed  stone,  and  fine  crushed  stone  for 
sand.  Mineral  dust  also  may  be  added  to  increase  the 
density  and  stability  of  the  mixture. 

"Bituminous  macadam  is  a  pavement  consisting  principally 
of  crushed  stone  which  retains  its  integrity  of  structure 
mainly  by  the  mutual  support  of  the  various  particles  of 
stone,  aided  by  the  slight  bonding  value  of  the  fine  mineral 
matter  in  its  composition,  and  protected  from  surface  dis- 
turbances by  an  upper  bonding  layer  of  bituminous  material. 
It  is  a  one-layer  pavement  and  there  is  no  definite  dis- 
tinction to  be  made  between  the  wearing  surface  and  the 
base,  as  in  their  nature  they  must  be  knit  together  in  one 
structure.  Practically  all  the  horizontal  stability,  as  well 
as  vertical  support,  is  from  the  macadam  base.  The  pave- 
ment may  be  produced  by  adding  the  bituminous  top  to 
the  macadam  base  by  either  the  penetration  method  or 
the  mixing  method.  In  the  former  the  bitumen  is  applied 
in  a  liquid  state  and  a  top  dressing  of  stone  or  sand  is 
spread  over  the  surface  and  thoroughly  rolled.  In  the 
latter  the  bitumen  is  mixed  with  the  mineral,  consisting  of 
comparatively  fine  stone  or  sand,  or  a  mixture  of  both,  and 
forced  into  the  macadam  body  of  the  pavement  by  rolling, 
la  either  case,  whether  the  penetration  or  mixing  method 
is  followed,  the  macadam  base  must  be  specially  prepared, 
with  voids  in  the  upper  portion  into  which  the  bitumen 
or  bituminous  mixture  penetrates,  leaving  a  coating  of  the 
desired  thickness  over  the  surface." 

The  essentials  of  this  definition  of  bituminous  concrete 
are  that  "there  must  be  stone  enough  in  its  composition  to 
form  an  important  part  thereof  and  add  to  its  strength  and 
durability"  and  the  mortar  constituent  or  matrix  must 
"properly  support  and  bond  together  the  larger  particles." 
There  is  in  this  no  requirement  that  the  stone  must  be  in 
a  definite  or  minimum  quantity,  that  it  must  be  of  a  definite 
size  or  that  it  must  be  of  varying  or  graded  sizes.  From 
a  practical  standpoint  the  stone  in  the  paving  mixture  may 
add  to  the  strength  and  durability  in  several  different  ways. 
It  may,  by  presenting  enlarged  mineral  surfaces  to  the 
traffic,  increase  the  resistance  to  surface  wear  and  increase 
the  tractive  power  of  horses  or  motor-driven  wheels,  the 
increased  size  of  the  particles  may  offer  a  greater  resis- 
tance to  lateral  displacement  and  may  lessen  the  necessary 
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amount  of  bitamen,  all  without  carefully  grading  the  aggre- 
gate as  insisted  on  sometimes.  The  second  essential  quoted 
above»  referring  to  the  mortar  or  matrix,  requires  that  there 
shall  be  enough  mortar  in  the  composition  and  enough 
bitumen  in  the  mortar  to  properly  bond  the  whole  mass  and 
(it  should  be  added)  to  waterproof  it.  It  is  not  practical 
or  economical  to  bond  and  waterproof  the  stone  by  the  use 
of  bitumen  alone,  therefore  sand  and  mineral  dust  are  used 
to  stiffen  and  strengthen  the  mortar  and  at  the  same  time 
lessen  the  necessary  amount  of  bitumen,  which  is  the  most 
costly  ingredient  in  the  pavement.  It  is  found  that  the  best 
and  most  waterproof  mortar  is  made  with  graded  particles 
ranging  from  the  coarsest  grains  of  sand  down  to  an  im- 
palpable powder.  This  is  the  most  scientific  x^ethod  of 
waterproofing  mortars,  as  practiced  by  up-to-date  concrete 
engineers,  and  at  the  same  time  produces  the  stiffest  and 
most  stable  of  mortars  least  affected  by  changes  in  tem- 
perature, which  is  an  essential  in  a  successful  pavement. 

If  these  premises  are  correct  the  obvious  conclusion  is 
that  the  successful  and  correct  method  of  making  a  bitu- 
minous concrete  pavement  is  to  prepare  a  well  filled  and 
waterproof  mortar  with  which  shall  be  combined  a  reason- 
able and  proper  amount  of  broken  stone  which  may  be.  pt 
one  size  only  or  of  graded  sizes.  Examples  may  be  given 
of  paving  mixtures  where  success  or  failure  evidently  hinges  ' 
on  the  quality  of  the  mortar  and  not  on  the  size*  or 
grading  of  the  stone.  Also  examples  can  be  given  wh^re 
the  stone  was  well  graded  and  the  mortar  not  made.  ^  ac- 
cording to  sound  principles,  resulting  in  inevitable  failure. 
The  following  analyses  of  samples  taken  from  pavements 
as  laid  are  illustrative  of  the  above  statements: 

No.  1.  No.  2.  Nlo.  8.  No.  4.  No.  5.  Nto.  6. 

Bitumen    ..    .,    5.6%  7.4%  S.4%       7.2%       6.5%       7.3% 

Pass  200  mesh     3.5  5.3  1.9           1.5           S.8           9.5 

80       •*         ....12.0  8.1  2.6            2.6            4.6            8.1 

"       40        "        13.7  10.3  22.8  23.9  19.3  18.7 

"       10       "        16.8  19.8  9.1           9.0           8.2           6.1 

8        "        2.7  8.8  1.9            1.8     .       0.6            a.£| 

4        "        .....12.9  12.8  9.2            7.8            7.0  15.0' 

2       "       .;...19.0  19.2  81.8  28.0  51.0  39^4; 

Retained    ..........  14.8  19.8  18.8  18.8           ... 

Nos.  1  and  2  were  from  the  same  job,  were  uiider' quite 
heavy  traffic  both  teaming  and  automobile,  and  No.  2  stood 
up  much  better  than  No.  1. 

Nos.  3  and  4  were  from  another  street  also  under  quite 
heavy  mixed  traffic  and  both  of  them  showed  very  poor 
results,  disintegrating  in  cold,  wet  weather,  although  an  ex- 
amination of  the  bitumen  itself  showed  no  deteriorattofi. 
The  failure  was  evidently  because  of  improper  filling  and 
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waterproofing  due  to  lack  of  dust  and  fine  mineral  in  the 
mixture. 

Nos.  5  and  6  are  from  newer  pavements  which  have  not 
been  under  traffic  long  enough  to  be  thoroughly  tested  out, 
but  in  the  author's  judgment  show  good  grading  in  the  fine^ 
mesh  material  and  should  give  a  good  account  of  themselves 
under  traffic. 

Note  in  Nos.  5  and  6  the  grading  (or  lack  of  grading)  in 
the  stone,  that  is,  in  the  material  coarser  than  10  mesh. 
Nearly  all  of  it  is  j4-in.  stone  with  but  little  %-in.  and 
scarcely  any  J<-in. 

Bituminous  macadam  is  generally  produced  by  the  pene- 
tration method  and  involves  the  principle  of  forcing  the 
bituminpus  binder  into  the  stone  after  it  is  in  place.  This 
may  be  accomplished  by  various  methods,  differing  more 
or  less  from  each  other,  but  all  dependent  on  the  principle 
stated  above.  The  bitumen  may  even  be  mixed  with  sand 
or  other  fine  material  and  forced  into  the  stone,  though  in 
practice  not  very  often  done.  By  properly  preparing  mac- 
adam surfaces  with  a  coarse,  open  layer  of  stone  on  top, 
covered  with  mixed  bitumen  and  sand,  well  rolled  into  the 
interstices  of  the  stone,  a  very  economical  and  serviceable 
pavement  may  be  made.  Such  a  pavement  cannot  be  classed 
as  a  bituminous  concrete,  and  cannot  rank  with  well  made 
bituminous  concretes  in  serviceability.  It  can  only  be  called 
a  bituminous  macadam.  In  the  author's  experience  decidedly 
the  best  results  have  been  obtained  in  bituminous  concrete 
pavements  on  macadam  base  by  paying  particular  attentiov 
to  the  preparation  of  the  base  with  a  coarse,  open  layer  ol 
stone  on  top  into  which  the  paving  mixture  is  forced  as 
plaster  is  forced  into  the  interstices  of  laths  on  a  wall. 
No  specifications  for  bituminous  concrete  should  omit  this 
feature,  in  fact  in  the  author's  opinion,  it  is  fully  as  impor- 
tant as  the  proper  filling  and  waterproofing  of  the  mortar. 
This  statement  is  made  particularly  with  reference  to  mac- 
adam base,  though,  in  perhaps  a  lesser  degree,  it  applies 
to  concrete  base.  There  is  no  defensible  reason  for  flushing 
a  concrete  base  up  smooth,  and  then  for  the  sake  of  restor- 
ing the  lateral  stability  thus  lost,  adding  a  binder  course  be- 
tween the  base  and  top  of  any  kind  of  bituminous  pavement 
Give  the  base  a  coarse,  strong  surface  and  you  have  a 
stability  attained  in  no  other  way. 

Bituminous  concrete  and  bituminous  macadam  find  their 
greatest  field  of  usefulness  not  in  competition  with  the  ex- 
pensive block  pavements  on  heavy  traffic  streets,  but  on 
highways  and  boulevards,   in   residence   and   suburban   dis- 
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tricts.  They  come  into  competition  with  sheet  asphalt,  brick 
and  concrete  pavements.  They  are  most  adaptable  to  use 
on  macadam,  either  new  or  old.  There  are  cases  of  a 
bituminous  macadam  wearing  surface  on  a  concrete  base,  but 
such  cases  are  anomalous  and  such  construction  is  illogical. 
In  addition  to  certain  important  features  referred  to  earlier 
m  this  paper,  the  following  statements  are  offered  as  practi- 
cally axiomatic: 

1.  Bituminous  concrete  and  bituminous  macadam  of  equal 
thickness  require  the  same  amount  of  bitumen  per  square 
yard. 

2.  Considering  the  total  thickness  of  wearing  surface  and 
base,  and  disregarding  first  cost  of  plant,  the  only  difference 
in  cost  between  bituminous  concrete  sCnd  bituminous  mac- 
adam is  the  difference  in  labor,  amounting  to  generally  less 
than  10  cts.  per  sq.  yd. 

3.  Old  macadam  is  a  difficult  and  uncertain  proposition 
to  penetrate  with  poured  bitumen  on  account  of  dirty  stone, 
and  generally  requires  a  new  top  layer  of  stone  to  produce 
a  successful  bituminous  macadam,  but  if  of  substantial  thick- 
ness may  be  utilized  as  a  base  for  bituminous  concrete. 

4.  The  mixing  and  laying  of  bituminous  concrete  may  be 
carried  on  during  damp  and  cool  weather  when  it  would  not 
be  practical  to  construct  bituminous  macadam. 

5.  Bituminous  concrete  is  of  even  thickness  and  even 
composition  and  consequently  wears  more  evenly  than  bitu- 
minous macadam,  no  matter  how  well  made,  and  costs  less 
for  repair  and  maintenance. 

In  all  these  respects  the  advantage  of  comparison  is  in 
favor  of  bituminous  concrete,  except  in  the  one  of  first  cost. 


CHAIRMAN  PARKER:  Gentlemen,  the  first  person  who 
is  to  discuss  this  paper  is  Professor  Arthur  H.  Blanchard,  of 
Columbia  University. 

ARTHUR  H.  BLANCHARD  (Professor  of  Highway  En- 
gineering, Columbia  University) :  The  speaker  will  confine  his 
remarks  to  a  discussion  of  the  points  covered  in  Mr.  White's 
interesting  paper.  As  one  of  the  dissenting  members  of  the 
committee  of  the  American  Society  of  Municipal  Improve- 
ments, the  speaker  appreciates  the  courtesy  of  Mr.  White  in 
publicly  stating  that  the  quoted  definitions  relative  to  bitu- 
minous pavements  were  not  supported  by  all  the  members  of 
that  committee.  It  appears  fo  the  speaker  that  Mr.  White 
omits,  in  his  definitions  of  bituminous  concrete  and  bitu- 
minous   macadam,    certain    types    of    construction.      Under 
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bituminous  concrete,  he  refers  only  to  pavements  con- 
structed by  the  mixing  method  in  which  the  mineral  aggre- 
gate consists  of  broken  stone  and  sand.  He  covers  by  his 
definition  of  bituminous  macadam,  two  types  of  cfOnstruc- 
tion:  First,  the  type  usually  designated  as  a  bituminous  pave- 
ment constructed  by  the  penetration  method,  that  is,  one  in 
which  a  bituminous  material  is  applied  over  a  course  of 
broken  stone  laid  in  place;  and,  second,  a  type  of  pavement 
little  used,  of  which  the  mixing  of  the  bituminous  materia^ 
with  stone  chips  or  sand  and  the  application  of  this  mixture 
on  a  loose  layer  of  broken  stone  constitutes  the  characteristic 
feature.  -  It  is  thus  seen  that  the  type  of  bituminous  pave- 
ment constructed  with  a  wearing  course  consisting  of  a 
mineral  aggregate  of  one  size  crusher  run  stone  and  bitu- 
minous cement  is  not  covered  by  Mr.  White's  definitions. 

The  special  committee  of  the  American  Society  of  Civil 
Engineers  on  bituminous  materials  for  road  construction  has 
proposed  a  comprehensive  definition  of  bituminous  concrete 
which  definitely  di£Ferentiates  bituminous  pavements  built  by 
mixing  methods  and  those  built  by  penetration  methods. 
The  definition  referred  to  is  as  follows: 

"Bituminous  concrete  pavements  are  those  composed  of 
stone,  gravel,  sand,  shell,  or  slag  or  combinations  th'erepf 
and  bituminous  materials  incorporated  together  by  mixing 
methods." 

As  will  be  seen  from  the  following  quotation  from  the 
1913  report,  the  Association  for  Standardizing  Paving  Specifi- 
cations recognizes  the  definite  types  to  be  covered  by  the 
term  bituminous  macadam: 

"If  the  stone  is  spread  in  place  and  the  bituminous  cement 
or  binder  applied  afterward,  the  resulting  product  is  bitu- 
minous macadam." 

The  three  general  classes  of  bituminous  concrete  pave- 
ments will  be  considered  in  the  following  discussion. 

It  is  self-evident  that  the  simplest  type  is  one  having  a 
mineral  aggregate  composed  of  one  size  crusher  run  stone; 
that  is,  similar  to  the  product,  in  the  usual  type  of  portable 
plant,  which  passes  over  one  screen  and  through  the  larger 
holes  of  the  adjacent  screen.  This  broken  stone,  in  certain 
cases,  may  be  uniform  in  size,  but  usually  such  is  not  the  case. 
In  the  speaker's  opinion,  an  essential  element  in  the  con- 
struction of  this  type  of  bituminous  concrete  pavement  con- 
sists in  using  a  one  size  crusher  run  stone  which  will  have 
a  considerable  range  in  its  sizes.  As  an  illustration  will  be 
cited  a  mechanical  analysis  of  a  product  which  was  obtained 
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from  a  crushing  plant  where  the  broken  stone  passed  over  a 
54-m.  screen  and  through  a  Ij^-in.  screen. 

Passing  %  inch  screen 1.2% 

**  yi       **  **     .  4  2 

**         1?        ««  **     * •••• 24*7  ** 

"       1  "  "     17.2" 

"       1%       '•  "     2.0" 

It  is  apparent  that  the  above  product  would  not  be  re- 
ferred to  as  composed  of  uniform  sized  stone.  This  type 
of  bituminous  concrete  pavement,  however,  has  been  con- 
structed for  many  years  by  using  broken  stone  of  uniform 
size  in  successive  layers,  the  size  decreasing  from  bottom  to 
top.  As  an  illustration  will  be  cited  the  practice  of  one 
large  construction  company  which  builds  this  type  of  pave- 
ment. The  first,  or  bottom  course,  of  bituminous  coated 
metal  ranges  from  1^  ins.  to  2%  ins.;  the  second  course, 
from  yi  in.  to  154  in- 1  and  the  third  course,  from  H  in.  to  J4 
in.  The  pavement  is  finished  with  a  dressing  of  uncoated 
chips. 

The  second  type  of  bituminous  concrete  pavement  has  been 
fully  covered  by  Mr.  White;  that  is,  the  type  in  which  a 
mixture  of  broken  stone  and  sand  is  used  as  the  mineral 
aggregate.  This  type  of  aggregate  is  usually  covered  in 
specifications  by  stating  that  so  many  parts  of  broken  stone 
and  so  many  parts  of  sand  shall  be  used.  The  broken  stone 
called  for  is  usually  one  size  crusher  run.  In  many  cases  a 
specific  grading  of  sand  is  mentioned. 

In  the  third  type  of  bituminous  concrete  pavement  the 
composition  of  the  mineral  aggregate  is  more  or  less  defi- 
nitely covered  in  the  specifications.  As  an  example  may  be 
cited  the  following  method  of  covering  the  composition  of 
the  mineral  aggregate  of  the  Warrenite  pavement,  which  was 
employed  by  William  H.  Connell,  Chief  of  the  Philadelphia 
Bureau  of  Highways  and  Street  Cleaning,  in  drafting  the 
specifications  for  the  city  of  Philadelphia. 

Material  passing:  1%-ln.  screen  and  (retained  on  No.  2  sleye, 
40  to  60  per  cent.  Material  passing  No.  2  sieve  and  retained  on 
No.  4  sieve,  10  to  20  per  cent.  Material  passlniir  No.  4  sieve  and 
retained  on  No.  10  sieve,  10  to  6  per  cent.  Material  passing  No. 
10  sieve  and  retained  on  No.  SO  sieve,  10  to  6  per  cent.  Material 
passing:  No.  80  sieve  at  least  26  per  cent  of  w&Ich  will  pass  a 
No.  200  sieve,  10  to  6  per  cent.  The  balance,  to  pass  No.  30 
sieve  and  be  retained  on  No.  80  sieve. 

As  another  illustration  might  be  cited  the  well  known 
Topeka  specification,  which  covers  a  definite  grading  of  a 
mixture  of  broken  stone  and  sand.  The  Topeka  grading  is 
as  follows: 
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Bitumen from  7  to  11% 

Mineral  AgKrefirate: 

Passingr  ^vO  mesh  screen "     5    "   11 " 

"  40       "  "  "    18    "    to  •* 

"  10       "  **  > "    26    "    65 " 

4       '•  "  "      8    ••    22" 

2       "  "  leu  than  10  " 

In  the  construction  of  all  types  of  bituminous  concrete 
pavements,  in  addition  to  the  requirements  covering  the 
properties  of  the  bituminous  cement  and  the  quality  and 
character  of  the  mineral  aggregate,  certain  essential  features 
should  be  given  careful  consideration. 

If  a  considerable  yardage  of  bituminous  concrete  pavement 
is  to  be  laid,  the  speaker  believes  in  using  a  plant  so  de- 
signed that  the  mineral  aggregate  is  passed  through  re- 
volving driers  before  it  comes  to  the  mixer. 

The  specifications  covering  plant  operation  and  the  con- 
struction of  the  bituminous  concrete  wearing  surface  should 
include  strict  requirements  relative  to  the  allowable  maximum 
and  minimum  temperatures  while  heating  the  bituminous  ce- 
ment and  the  mineral  aggregate  and  during  the  mixing  of 
the  two  ingredients,  and  the  minimum  temperature  at  which 
the  mixture  is  allowed  to  be  delivered  at  the  mixing  plant 
and  deposited  on  the  highway.  The  maximum  and  minimum 
temperatures  will  depend  upon  the  type  and  grade  of  bitu- 
minous material,  the  character  of  the  mineral  aggregate, 
and  climatic  and  other  local  conditions. 

In  the  construction  of  bituminous  concrete  pavements  the 
tandem  roller  has  been  found,  in  the  speaker's  experience, 
to  be  preferable  to  the  three-wheel  roller.  It  is  advisable  to 
specify  both  the  type  and  the  weight  of  roller  which  will 
be  required  for  the  construction  of  the  wearing  course.  For 
the  compression  of  the  first  type  of  bituminous  concrete 
mentioned  above,  the  speaker  has  found  that  a  tandem 
roller  weighing  between  ten  and  twelve  tons  gives  satisfac- 
tory results. 

In  certain  types  of  bituminous  concrete  pavements  a  seal 
coat  of  bituminous  cement  is  employed.  In  such  cases  the 
details  of  its  application,  such  as  the  amount  to  be  used  and 
the  method  employed,  should  be  covered  in  the  specifications. 
Whatever  method  or  machine  is  used  in  the  distribution  of 
the  seal  coat,  it  is  believed  that  the  application  should  be 
immediately  followed  by  squeegeeing  in  ordr*  to  secure 
uniform  distribution. 

Many  essential  details  covering  the  construction  of  bitu- 
minous concrete  pavements  will  be  found  by  reference  to  the 
specifications  adopted  by  the  Association  for  Standardizing 
Paving  Specifications  and  those  used  by  certain  public  service 
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bodies,  such  as  the  Board  of  Water  Supply  of  the  city  of 
New  York,  and  the  highway  departments  of  certain  muni- 
cipalities as,  for  example,  those  of  Philadelphia  and  Spokane. 

CHAIRMAN  PARKER:  Mr.  Pillsbury,  have  you  got 
something  to  say  on  this  subject? 

F.  C.  PILLSBURY  (Division  Engineer,  Massachusetts 
Highway  Commission):  I  want  to  thank  the  Chairman  and 
the  association  for  the  opportunity  to  take  part  in  the  dis- 
cussion. I  have  listened  with  a  great  deal  of  pleasure  to 
Professor  Blanchard  and  the  reading  of  Mr.  White's  paper. 
I  know  you  have  got  a  long  and  varied  program,  and  I  feel 
that  we  will  gain  a  great  deal  more  by  listening  to  the  others 
on  the  program  than  by  listening  to  me. 

[The  following  discussion  prepared  by  Mr.  Pillsbury  was 
not  read,  but  was  transmitted  to  the  association  and  made 
a  part  of  the  official  records.] 

F.  C.  PILLSBURY  (Division  Engineer,  Massachusetts 
Highway  Commission):  I  have  very  little  to  add  to  the 
able  paper  ctf  Mr.  White  and  the  discussion  of  Prof.  Blan- 
chard, but  I  would  call  attention  to  one  thing  which  I  think 
has  not  been  made  clear,  that  is,  the  comparison  between 
bituminous  macadam  and  bituminous  concrete. 

Bituminous  concrete  refers  to  the  so-called  "mixing  meth- 
ods," and  bituminous  macadam  refers,  in  this  discussion  and 
comparison,  to  a  bituminous  surface  constructed  by  the  so- 
called  penetration  methods.  Mr.  White,  in  his  reference  to 
bituminous  macadam,  refers  to  penetration  into  broken  stone 
with  a  mixture  of  bitumen  and  sand,  but  I  would  take  up  the 
discussion  from  a  somewhat  broader  standpoint,  and  refer 
to  bituminous  macadam  as  being  constructed  by  any  pene- 
tration method. 

I  believe  that  when  modern  pressure  machinery  and  good 
bitumens  are  used,  bituminous  macadam  may  be  constructed 
by  the  penetration  method  which  will  compare  favorably  with 
some  of  the  bituminous  concretes  constructed  by  "mixing 
methods."  I  call  attention  to  the  fact  that  a  great  deal  of 
money  has  been  expended  for  bituminous  concrete  in  fol- 
lowing certain  theories,  with  the  result  that  after  one  to 
three  or  four  years,  the  surfaces  have  either  gone  to  pieces 
or  have  become  so  bad  that  it  has  been  necessary  to  rebuild 
or  resurface  them;  or,  in  cases  where  it  has  become  apparent 
that  the  surface  was  soon  going,  sealing  coats  or  surface 
applications  have  been  necessary.  It  seems  to  me  that  it  is 
folly  to  build  a  bituminous-  concrete  that  in  a  short  time  will 
go  to  pieces,  when  a  bituminous  macadam  road  can  be  built 
at  a  lower  cost  that  lasts  as  long  as  bituminous  concrete;  or 
at  the  same  cost,  that  will  last  longer. 
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When  all  the  aggregates  are  carefully  and  properly  graded, 
a  bituminous  concrete  can  be  laid  that  will  be  more  perma- 
nent and  will  withstand  heavier  traffic  than  will  any  surface 
penetration  method,  and  when  the  workmanship  is  what  it 
should  be,  and  a  first-class  bituminous  material  is  used,  the 
highest  perfection  in  a  bituminous  surface  will  be  reached, 
and  this  should  be  equal,  if  not  superior,  to  certain  typts  of 
block  pavement.  So,  if  a  bituminous  concrete  is  to  be  suc- 
cessful, it  is  necessary  to  have  a  well  graded  mixture;  excel- 
lent materials  and  excellent  workmanship.  There  is  no  ques- 
tion about  this,  and  it  seems  almost  foolish  to  keep  stating 
it,  but  still,  at  many  places,  bituminous  concrete  is  laid  with 
(notice  the  comparison),  a  mixture  not  at  all  graded,  no  in- 
telligent discrimination  in  the  choice  of  materials,  and  un- 
skilled labor. 

It  must  be  allowed  that  bituminous  concrete  depends 
mainly  for  its  stability  upon  the  adhesive  or  cementitious 
quality  of  the  bitumen,  for  even  if  the  mineral  aggregate  is 
properly  graded,  unless  there  is  bitumen  present,  .the  mineral 
does  not,  when  exposed  to  traffic,  become  anything  else  than 
a  loose  moving  mass  without  any  stability  in  itself.  Unques- 
tionably, the  best  or  strongest  cement  will  give  the  best  re- 
sults, hence  the  greatest  factor  affecting  permanency  of  the 
surface  is  the  bitumen.  On  the  other  hand,  if  a  penetration 
road  is  so  constructed  that  the  stones  of  the  mineral  aggre- 
gate form  in  themselves  a  well-bound  surface,  even  after 
the  bitumen  has  lost  its  cementing  qualities,  such  a  road  is 
more  permanent  than  an  imperfect  bituminous  concrete,  and 
when  some  good  bitumen  is  properly  used,  the  results  will 
be  well  worth  the  additional  expense  of  the  higher  cost  of 
better  bitumen.  If  I  am  correct,  the  life  of  the  bituminous 
concrete  is  measured  principally  by  the  bitumen,  whereas 
the  life  of  the  bituminous  macadam,  properly  constructed, 
depends  to  a  great  degree  upon  the  stability  of  the  mineral 
itself,  as  well  as  the  cementing  quality  of  the  bitumen,  so 
that  when  the  bitumen  is  gone,  the  stones  will  still  bind 
themselves  together,  to  some  extent. 

I  would  suggest  as  a  very  good  type  of  construction  for 
roads  which  are  not  subject  to  excessively  heavy  teaming, 
and  yet  could  stand  any  number  of  motor  vehicles  and  fairly 
heavily  loaded  horse-drawn  vehicles,  that  described  in  the 
following  specifications: 

SPECIFICATIONS  FOR   BITUMINOUS  MACADAM,  PENETRA- 
TION METHOD. 
Broken  stone  consisting  of  trap  rock  or  rock,  which,  in  the 
opinion  of  the  engrineer,  is  equal  to  trap  rock,  shall  he  spread 
and  rolled  on  the  roadbed  prepared  as  follows: 
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The  width  of  the  broken  stone  shall  be feet 

The  lower  course  shall  consist  of  stones  that  will  not  be 
miore  than  2^  nor  less  than  1%  ins.  in  their  long^est  dimensions, 

and  shall  be  inches  deep  at  the  center  and  deep  at 

the  sides  after  rolling.  (This  depth  of  stone  in  the  base  de- 
pends to  some  decree  upon  the  weight  of  the  traffic  and  may 
be  increased  to  withstand  a  heavier  traffic.  Of  course,  founda- 
tions should  always  be  adequate  and  drainag^e  perfect) 

The  lower  course  shall  be  shaped  to  a  true  section  conform- 
ing to  the  proposed  cross  section  of  the  highway  and  thor- 
oughly rolled. 

Any  depressions  and  irregularities  which  may  occur  shall  be 
filled  with  smaller  stones  as  directed  by  the  engineer,  and 
again  rolled  until  the  surface  is  true  and  unyielding.  The  in- 
terstices in  this 'course  shall  then  be  filled  with  clean,  sharp 
sand  or  screened  gravel  or  stone  dust,  and  after  being  rolled 
dry  in  a  thorough  manner  the  sand  or  screened  gravel  shall  be 
Just  below  the  top  of  the  broken  stone  as  directed  by  the  engi- 
neer  and  no  sand  or  gravel  shall  be  left  on  top  of  the  stones. 

Upon  the  lower  course  shall  be  apread  the  upper  course  of 
stone  which  shall  consist  of  stones  varying  insise  from  IH 
Ins.  to  2^  ins.  in  their  longest  dimensions,  and  shall  be  2  ins. 
in  thickness  after  rolling  with  a  steam  roller,  evened  up  with 
material  of  the  same  size  and  quality  as  has  been  used  in  that 
particular  course,  to  the  satisfaction  of  the  engineer.  Upon  the 
upper  course  of  stone  prepared  as  described,  bitumen  shall  be 
uniformly  applied  with  a  pressure  machine  at  the  rate  of  1% 
gajs.  per  sq.  yd.  of  surface  and  immediately  covered  with  a 
thin  spreading  of  pea  stone  or  clean  broken  stone  chips,  just 
sufficient  in  quantity  to  permit  the  roller  to  pass  over  the  sur- 
face without  adhering  to  the  bitumen.  The  surface  shall  then 
be  thoroughly  rolled.  A  second  application  of  bitumen  shall 
then  be  made,  in  the  same  manner  as  the  first  application,  at 
the  rate  of  ^  gal.  per  sq.  yd.,  and  immediately  covered  with 
pea  stone  in  sufficient  quantity  and  satisfactory  to  the  engi- 
neer, and  then  thoroughly  rolled.  In  distributing  the  bitumen 
no  over-lapping  shall  be  allowed. 

The  contractor  shall  sprinkle  the  road  with  water  when  and 
as  directed  by  the  engineer. 

All  depressions  in  any  course  shall  be  filled  with  the  same 
material  used  in  that  particular  course  and  shall  be  roll^  until 
a  smooth,  true  and  unyielding  surface  is  obtained. 

The  bituminous  binder  shall  consist  of and  when 

applied  to  the  road  surface  it  shall  have  a  temperature  ap- 
proximately 800*  F. 

If,  at  any  time  before  the  acceptance  of  the  work  any  soft 
or  Imperfect  places  or  spots  shall  develop  in  the  surface,  all 
such  spots  shall  be  removed  and  replaced  with  new  material 
and  then  rolled  until  joints  or  edges  at  which  the  new  work 
connects  with  the  old  become  Invisible.  All  such  removal  and 
replacement  of  unsatisfactory  surfacing  shall  be  done  at  the 
expense  of  the  Contractor. 

No  bituminous  work  shall  be  done  during  rainy  weather  nor 
when  weather  conditions  as  to  temperature  or  otherwise  are, 
in  the  opinion  of  the  Engineer,  unsatisfactory  for  obtaining 
good  results. 

In  the  above  specifications  there  are  three  chief  require- 
ments which  I  desire  to  call  attention  to:  Size  of  the  mineral 

159 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS'    ASSCK^IATION 

^regate»  quality  of  the  bitumen,  and  method  of  its  appli- 
ion. 

Ls  one  may  judge  from  my  remarks,  I  do  not  agree  with 
.  White  in  his  statement  that  bituminous  macadam,  no 
tter  how  well  made,  costs  more  for  repair  and  mainte- 
ice  than  bituminous  concrete.  I  would  qualify  this  by 
larking  that  the  particular  characteristics  of  each  should 
taken  into  consideration  before  stating  such  a  comparison. 
:HAIRMAN  PARKER:  Thank  you,  Mr.  Pillsbury.  I 
I't  think  there  is  anybody  who  knows  more  on  the  subject 
in  you  do,  therefore  I  think  we  would  get  a  great  deal  of 
uable  information,  but  I  did  not  prepare  this  schedule  and 
r  time  is  limited  and  I  have  got  to  cut  short. 

don't  suppose  there  is  anybody  else  who  wants  to  say 
rthing  on  this  particular  matter  that  has  been  so  thor- 
l^hly  covered  by  these  gentlemen  who  have  already  spoken. 
rill  take  it  for  granted  that  you  don't  want  to  say  anything, 
lughter.) 

'he  next  paper,  "Earth  Roads,"  is  by  Mr.  E.  A.  Kingsley, 
te  Highway  Engineer  of  the  Arkansas  State  Highway 
mmission. 


EARTH  ROADS 

By  E.  A.  KINGSLBY 

Stat*  Highwmjr  EnllnMr  of  Arkaiuaa 

I  the  more  thickly  settled  sections  of  the  country  earth 
As  are  being  rapidly  replaced  by  those  having  hard  wear- 
'  surfaces.  Increased  vehicle  traffic  and  the  rapid  advance  of 

automobile  have  forced  many  communities  to  build  roads 
stand  the  additional  wear  and  tear  required  of  them.  But 
:  old  time  earth  road  is  by  a  large  majority  the  big  end 
the  present  day  road  problem  and  it  will  continue  to  be 

many  generations  to  come.  The  importance  of  matters 
taining  to  the  construction  and  maintenance  of  earth 
ids  may  be  realized  when  we  consider  that  fully  90  per 
It.  of  the  more  than  two  million  miles  of  road-  in  the 
ited  States  are  earth  roads. 

n  recent  years  it  has  become  popular  to  neglect  entirely 
1  to  decry  the  earth  road.  In  fact  there  are  some  engi- 
^rs  who  will  go  so  far  as  to  say  that  even  a  first-class 
ter  bound  macadam  road  is  a  relic  of  the  dark  ages  and 
)uld  be  frowned  upon.  Only  recently  a  convention  of 
>minent  engineers  refused  to  recognize  water  bound  mac- 
im  as  a  proper  road  surface.  The  writer  will  not  ac- 
Dwledge  that  either  earth  roads  or  macadam  roads  can  be 
egated  to  the  past     Gradually  the  main  roads,  as  traffic 
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demands,  will  be  improved  with  a  more  permanent  surface. 
But  there  will  always  be  many  roads,  and  for  many  years, 
many  main  roads,  which  will  remain  as  earth  ro^ds.  Rather 
than  attempt  to  relegate  to  the  dark  ages  the  earth  road 
problem,  we  must  face  conditions  as  they  are  and  as  they 
will  be  for  many  years  to  come.  We  must  realize  that  the 
earth  road  question  is  a  problem — a  neglected  problem  and 
that  it  must  be  solved.  More  attention  must  be  given  to 
earth  road  construction  and  more  intelligent  care  must  be 
given  to  maintenance. 

One  of  the  main  reasons  for  poor  earth  roads  is  absolute 
lack  of  system  in  either  construction  or  maintenance.  It 
has  become  largely  a  custom  to  neglect  entirely  any  thought 
in  connection  with  either  the  location  or  construction  of 
this  character  of  road.  In  no  small  measure,  this  is  due  to 
our  political  system.  The  road  foreman  is  often  a  man  ap- 
pointed for  political  effect  and  with  no  qualifications  for  his 
position.  But  little  can  be  expected  of  such  appointments 
and  but  little  is  secured.  A  change  in  the  system  would  work 
wonders,  but  even  the  system  is  not  entirely  to  blame. 

Like  every  other  kind  of  construction  work,  to  be  success- 
fully built  and  maintained,  earth  roads  depend  upon  several 
essential  requirements.  Two  of  these  are  the  drainage  ques- 
tion and  the  grade  and  alignment  Upon  the  way  in  which 
the  surface  water  is  handled  may  almost  be  said  to  depend 
the  life  of  the  road.  If  the  drainage  is  badly  or  carelessly 
handled  or  allowed  to  go  neglected,  certainly  it  means  the 
destruction  of  the  road.  So,  too,  in  a  large  measure  is  the 
life  of  the  road  dependent  upon  the  proper  alignment  and 
grade.  Oftentimes  a  change  up  the  hill  or  down  the  hill;  a 
curve  installed  here  and  one  eliminated  there;  or  a  new 
channel  for  the  neighboring  small  creek  will  mean  salvation 
for  the  road. 

The  Drainage 

Too  much  cannot  be  said  of  the  importance  of  this  sub- 
ject It  is  important  in  connection  with  any  character  of 
road  construction,  but  taking  into  consideration  the  soft 
surface  of  an  earth  road  the  drainage  becomes  doubly  im- 
portant. It  is  not  a  simple  question  easily  handled,  but  re- 
quires much  study,  dividing  itself  naturally  into  several  div- 
sions.  The  road  must  be  so  well  crowned  and  so  evenly  and 
well  built  that  the  rain  water  will  never  stand  in  pools.  Then 
again  there  is  the  subdrainage.  Often  the  road  will  be  un- 
derlaid with  springs.  Or  it  may  be  built  in  wet  marshy 
ground.     The  side  ditches  along  the  road  are  likewise  im- 
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rtant.  They  not  only  care  for  the  water  shed  by  the 
)wned  road  but  they  intercept  and  carry  off  the  water 
tning  to ^  the  roadway  from  the  adjacent  country.  The 
>ss  culverts  make  another  interesting  study  and  much  time 
d  thought  is  necessary  to  obtain  culverts  sufficiently  large 
d  of  such  a  character  to  carry  the  water  away.    The  crown 

the  road  answers  the  same  purpose  as  the  roof  of  the 
use.  The  purpose  of  the  crown  is  to  shed  the  water  from 
t  road.  If  the  crown  is  too  flat  water  will  collect  in  slight 
pressions  and  continuous  traffic  increases  the  depressions 

a  good  sized  hole.  If  the  crown  were  sufficient  to  drain 
i  water  falling  to  the  side  ditches  the  road  surface  would 

kept  comparatively  dry.  The  amount  of  crown  depends 
on  a  number  of  things,  such  as  width  of  roadway,  the 
ade  of  the  road  and  the  character  of  the  soil  of  which  the 
aid  is  built.  Only  sufficient  crown  should  be  given  to  the 
ad  to  do  what  is  required  of  it.  Too  much  crown  will 
rce  wagons  to  one  side  of  the  road  and  off  the  road  surface 
Dper. 

Subdrainage  is  not  always  required  but  in  seepy  or  marshy 
ound  is  a  necessity.  Water  can  be  gotten  off  the  road 
sily  but  ground  water  is  sometimes  a  serious  problem.  A 
ad  cannot  be  maintained  in  wet  ground.  Sometimes  blind 
ck  drains  will  carry  off  the  water.    At  other  times  it  may 

necessary  to  underlay  the  road  with  longitudinal  or  trans- 
rse  tile  drains.  Each  problem  must  be  worked  out  on  its 
m  merits. 

The  side  ditches  if  properly  built  will  many  times  drain  a 
mp  roadbed.  These  ditches,  too,  care  for  the  water  shed 
)m  the  surface  of  the  road  by  the  crown.  They  play  an 
ceedingly  important  part  and  must  be  looked  after  at  all 
les.  Even  when  subdrainage  is  not  needed  good  side 
ches  are  always  required. 

Bridges  and  cross  culverts  must  be  supplied  ever  so  of- 
1.  These  are  required  to  distribute  the  water  to  natural 
annels  so  that  the  side  ditches  do  not  carry  too  much  wa- 
Cross  culverts  require  a  great  deal  of  care  and  atten- 
n.  If  they  are  too  large  they  run  the  expense  needlessly 
^h.  If  they  are  too  small,  the  heavy  rains  not  only  take 
t  the  culverts  but  the  road  as  well.  Too  many  times  boxes 
d  culverts  are  put  into  a  road  without  any  care  or  thought, 
ly  to  be  washed  out  with  the  next  freshet  because  of  in- 
[ficient  capacity  or  careless  location.  The  writer  recently 
d  several  hundred  feet  of  a  road,  because  of  improper 
Ivert  location,  washed  entirely  away.    This  road  was  built 

to  a  height  of  some  five  or  six  feet  and  culvert  openings 
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were  made  too  small  when  the  road  was  constructed.  Dur- 
ing a  very  heavy  freshet,  the  strain  became  too  great  and! 
part  of  the  bank  gave  away.  This  opening  allowed  a  cur- 
rent and  volume  of  water  to  go  through  the  roadway,  which 
took  everything  before  it.  A  small  bridge  would  have  cost 
but  a  few  dollars  and  saved  several  thousands. 

Grade  and  Alignment 

The  other  very  important  question  is  the  grade  and  align- 
ment. While  the  road  may  be  built  and  traversed,  and  be- 
come very  useful  on  a  poor  alignment  and  with  a  steep* 
grade,  the  question  of  cost  in  hauling  over  the  road  is  a» 
item  to  which  serious  attention  should  be  given.  The  cost 
of  future  maintenance  also  enters  largely  into  consideration 
and  drainage  bears  intimate  relation  to  gradient  and  align- 
ment. It  is  far  more  difficult  to  maintain  ditches  on  a  steep 
grade  or  crooked  road  than  on  a  flat  straight  road.  How- 
ever, it  is  principally  upon  the  cost  of  hauli/ig  that  the  grade 
has  its  important  bearing.  If  a  farmer  is  eight  miles  from 
market  and  has  just  one  hill,  say  a  thousand  feet  in  length 
on  a  ten  per  cent,  grade,  he  loads  his  wagon  so  that  he  can 
pull  the  ten  per  cent,  grade.  If  the  rest  of  the  grades  are 
no  steeper  than  three  or  four  per  cent,  it  makes  no  differ- 
ence. He  must  load  his  wagon  for  the  one  steep  grade.  In 
the  course  of  a  year  the  loss  to  the  farmer  because  of  this 
grade  becomes  enormous.  The  old  adage,  "A  chain  is  no 
stronger  than  its  weakest  link,"  was  never  applied  more  aptly 
than  in  this  connection.  A  team  is  capable  of  hauling  over 
every  road  only  what  can  be  hauled  up  the  steepest  gra'des. 

The  grades  upon  every  road  should  be  worked  out  with  re- 
lation to  the  traffic  in  proportion  to  the  construction  cost 
In  other  words,  the  amount  of  traffic  in  a  large  measure  lim- 
its the  allowable  amount  of  expenditure  for  grade  reduc- 
tions. In  the  mountain  sections  railroads  often  cover  many 
miles  to  reach  points  in  a  straight  line  only  a  few  miles 
apart,  but  the  grades  allowable  require  the  additional  mile- 
age. 

In  theory  the  best  road  is  the  short  road,  but  in  practice 
this  is  not  true.  It  is  far  better  and  will  mean  a  great  sav- 
ing in  transportation  costs  to  detour  so  as  to  avoid  the  heavy 
grades  even  at  the  expense  of  distance.  On  a  five  per  cent 
grade  it  is  estimated  that  a  horse  will  pull  about  one-half  a« 
much  as  on  a  level  road.  On  a  ten  per  cent  grade  it  will 
pull  not  over  one-fourth  as  much.  The  necessity  for  grade 
reduction  becomes  very  apparent  in  the  immense  saving  in 
transportation. 
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Again,  while  oftentimes  a  deviation  from  the  straight  line 
will  cut  out  heavy  grades,  there  are  other  causes  for  align- 
ment changes.  Bridges  are  not  only  expensive,  but  they  are 
troublesome  in  times  of  freshets.  The  fewer  bridges  one 
has  in  his  road  the  better.  Oftentimes  by  changing  the 
course  of  the  road  a  creek  crossing  may  be  avoided  and  the 
road  gotten  up  and  away  from  the  creek  bed. 

Maintenance 

A  successfully  kept  earth  road  means  a  constantly  main- 
tained earth  road.  There  are  so  many  things  to  affect  the 
road  that  each  one  must  be  looked  after.  The  little  soaking 
showers  soften  the  surface  and  the  vehicles  rut  the  road.  The 
washing  rains  follow  every  rut  collecting  more  water  as  the 
little  stream  flows  down  the  roadway  until  it  leaps  over  the 
side  and  washes  a  "gully"  in  the  berm  to  the  ditches.  A 
rock  or  a  stick  in  the  surface  makes  a  hard  spot  Wagon 
wheels  drop  off  to  the  softer  earth  and  the  little  hole  soon 
becomes  a  big  one.  This  goes  on  until  the  road  becomes 
a  series  of  holes  and  high  spots.  Then  during  the  dry  sum- 
mer weather  the  soil  is  pulverized.  Dust  particles  are  mixed 
with  pulverized  vegetation  and  animal  excreta  until  there  is 
no  cohesion  of  the  particles.  The  dusty  material  has  no  life. 
It  is  worthless,  becoming  soft  with  the  slightest  rainfall  and 
unfit  for  the  road  in  wet  weather. 

During  the  dry  weather  it  is  so  soft  and  light  as  to  become 
a  terrible  menace.  Maintenance  is  not  a  difficult  proposition, 
but  it  is  a  case  of  "eternal  vigilance"  and  constant,  intelli- 
gent care. 

More  harm  is  done  earth  roads  because  of  unintelligent 
work  in  an  endeavor  to  maintain  them  than  can  be  estimated. 
The  constantly  recurring  drainage  question  is  ever  at  the 
front.  The  great  Richelieu  once  said  that  three  cardinal 
traits  were  necessary  to  a  successful  career,  "the  first,  au- 
dacity; the  second,  audacity;  and  the  third,  audacity."  So 
with  earth  roads  the  three  cardinal  requirements  are  drain- 
age, more  drainage  and  again  drainage. 

To  properly  maintain  your  road  the  culverts  must  be  kept 
clean,  the  cross  ditches  clear  and  the  side  ditches  always 
open  and  free  from  obstacles  to  impede  the  rapid  flow  of 
water.  Willows,  weeds  and  underbrush  must  be  Irept  down 
and  the  bottom  of  the  ditches  clean.  Side  ditches  play  such 
an  important  part  on  road  maintenance  that  almost  the  first 
requirement  is  to  keep  them  open  and  free  from  obstructions. 
Upon  these  ditches  depends  very  largely  the  drainage  of  your 
road.     The  surface  cannot  be  kept  dry  unless  the  ditches 
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are  of  sufficient  depth  to  rapidly  take  off  the  surface  water, 
and  unless  the  ditches  are  free  from  obstacles  the  free  flow 
of  the  surface  water  is  impeded  and  oftentimes  so  stopped 
and  dammed  as  to  force  it  back  into  the  road. 

Especially  is  the  condition  dangerous  on  the  steeper 
grades.  Surface  water  on  grades  flows  so  rapidly  that  once 
it  gets  out  of  the  ditches  into  the  roadway  even  the  little 
rains  make  great  gullies.  The  hillside  roads,  too,  are  very 
difficult  to  maintain  because  the  surface  water  has  a  tendency 
to  follow  the  ruts  made  by  horses  and  vehicles  rather  than 
run  into  the  side  ditches.  They  demand  a  great  deal  of  at- 
tention and  care. 

Closely  related  to  the  side  ditch  problem  is  that  of  the 
crown  and  surface  of  the  road.  If  the  road  is  kept  well 
crowned  and  well  surfaced,  the  water  will  easily  flow  into- 
the  ditches.  Too  often,  however,  when  a  road  begins  to  flat- 
ten out,  a  grader  is  put  into  service  and  the  weeds  and 
grassy  soil  from  the  berm  are  scraped  into  the  middle  of  the 
road.  Continued  traffic  over  the  road  has  already  pulverized 
the  top  soil  and  mixed  it  with  vegetable  matter  and  animal 
excreta  until  it  has  become  absolutely  dead  and  unfit  for  road 
material.  In  the  dry  weather  it  is  a  powder  blown  by  every 
little  breeze.  In  wet  weather  it  is  a  mushy  material  with  no 
bottom  and  splattering  everywhere.  The  weeds  and  grass 
roots  only  make  matters  worse. 

Instead  of  dragging  anything  to  the  middle  of  the  road  od 
top  of  this  material,  it  should  first  be  dragged  off  the  road. 
It  is  better  for  fertilizer  than  for  road*  material.  Then  clean, 
fresh  material,  fit  for  road  surface  and  free  from  weeds  and 
a  surplus  of  grass  roots  should  be  dragged  to  the  roadbed 
with  your  grader  and  this  material  properly  surfaced.  The 
new  material  should  be  good,  fresh  soil  and  left  surfaced,  free 
from  bumps,  holes  or  clods  of  earth. 

In  keeping  an  earth  road  in  shape  the  road  drag  is  in- 
dispensable. Every  rain  will  soften  the  road  surface  and 
traffic  will  necessarily  cut  it  up.  Traffic  cannot  be  kept  off 
the  roads  and  means  must  be  devised  to  care  for  them  sa 
that  traffic  will  injure  them  the  least  possible  amount.  The 
road  drag  is  a  real  necessity.  It  surfaces  over  the  road  fol- 
lowing the  rain,  presenting  a  smooth,  compact  roadway  to- 
traffic.  Continued,  intelligent  use  of  the  drag  will  keep  the 
earth  road  in  good  condition  at  all  times.  Do  not  get  the 
idea,  though,  that  the  drag  will  build  roads.  It  will  not.  It 
is  a  boon  in  maintenance  matters,  but  only  after  the  road 
has  been  properly  built. 

Summing  up,  then,  the  essentials  in  proper  maintenance,. 
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the  writer  will  say  that  if  your  drainage  ditches  are  kept 
open  and  clean;  your  roadway  well  graded  up  and  properly 
crowned  after  rains  and  when  ruts, appear  your  road  care- 
fully dragged,  the  problem  of  successful  earth  road  mainte- 
nance has  been  solved.  The  first  principle  that  must  be 
learned,  however,  is  that  it  requires  eternal  vigilance.  One 
cannot  neglect  his  earth  road  for  any  great  length  of  time. 
It  must  be  looked  after  and  cared  for  all  the  time.  It  re- 
quires systematic  effort  and  constant  care.  It  may  not  be 
much  work  this  week  and  but  little  next  week,  but  the  little 
work  needed  must  be  done  just  when  needed  or  the  road 
cannot  be  maintained  to  its  highest  degree  of  usefulness.  A 
little  care  just  when  needed  saves  a  great  deal  of  work  and 
expense  a  little  later.  Successful  earth  road  maintenance  we 
might  say,  is  constant  watchfulness  and  a  little  intelligent, 
but  simple  work  as  often  as  is  necessary. 

The  writer  has  not  gone  into  the  detailed  methods  of  either 
construction  or  maintenance.  The  time  limit  for  this  paper 
is  too  short  for  an  extended  discussion  of  this  kind. 

An  effort  has  been  made,  however,  to  put  clearly  before 
you,  for  your  consideration  the  few  things  essential  in  con- 
struction and  maintenance,  and  it  is  the  hope  of  the  writer 
that  these  few  remarks  will  result  in  good. 

It  is  our  desire,  in  conclusion,  to  impress  upon  you,  and 
impress  strongly,  just  these  three  important  points: 

The  first  is  that  earth  roads  are  really  roads,  are  necessary 
roads,  and  that  the  earth  road  problem  must  be  dealt  with 
by  highway  engineers'  and  others. 

Secondly,  earth  roads  can  be  well  constructed  and  that 
there  is  wisdom  in  constructing  them  intelligently  and  with 
care. 

The  last  point,  intelligent  and  constant  maintenance,  is  the 
secret  of  good  earth  roads. 


CHAIRMAN  PARKER:  Gentlemen,  that  is  a  very  inter- 
esting paper  on  a  very  important  subject,  and  I  want  to 
express  my  appreciation  for  the  effort  made  in  preparing  so 
e:xcellent  a  paper. 

The  next  paper,  gentlemen,  is  that  of  Mr.  E.  J.  Watson, 
Commissioner  of  the  Department  of  Agriculture,  Commerce 
and  Industries  of  South  Carolina,  entitled  "Sand-Clay  Roads." 
Is  Mr.  Watson  here?  If  Mr.  Watson  is  not  here,  I  am  going 
to  call  on  Dr.  Pratt  of  North  Carolina  to  say  something 
upon  this  subject: 

DR.  PRATT:  Mr.  President  and  Gentlemen:  While  I  have 
not  prepared  any  paper  on  the  sand-cfeiy  road,  yet  I  am  very 
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glad  to  be  able  to  say  just  a  few  words,  so  that  the  paper  that 
Mr.  Watson  probably  prepared  on  this  important  type  of  road 
shall  not  go  by  the  board,  because  I  believe,  while  at  the 
present  time,  the  sand-clay  road  is  being  utilized  for  the  most 
part  in  the  southern  states,  it  is  a  type  of  road  that  can  be 
built  profitably  and  have  a  good  life  farther  north  than  it  is 
being  used  at  the  present  time. 


SAND-CLAY  ROADS 

By  DR.  JOS.  HYDE  PRATT 

State  Geolofttot  and  Engineer  of  North  Carolina 

In  the  first  place,  a  sand-clay  road  is  a  mixture,  in  certain 
proportions,  of  a  certain  kind  of  clay  and  a  certain  kind  of 
sand,  if  you  are  going  to  get  the  best  results;  and  although 
the  name  "sand-clay"  sounds  as  though  it  would  be  a  pretty 
easy  road  to  build,  yet,  if  it  is  not  built  right,  it  does  not 
give  you  the  results  that  you  should  expect  Now,  approxi- 
mately, in  building  a  sand-clay  road,  we  have  80  per  cent  of 
sand  and  20  per  cent  of  clay,  simply  a  sufficient  amount  of 
clay  to  fill  in  the  voids  that  exist  between  the  grains  of  sand 
when  each  grain  of  sand  is  touching  another.  A  stiff  red 
plastic  clay  or  brick  clay  is  a  type  of  clay  that  will  make  a 
good  sand-clay  road.  The  type  of  sand  we  need  is  the  sharp- 
est grit  that  we  can  get,  and  any  of  you  that  are  at  all  familiar 
with  the  sands  that  are  used  in  making  mortar  know  the 
type  of  sand  we  want  in  making  a  sand-clay  road — a  sharp 
sand  and  a  coarser  sand  than  is  usually  used  in  the  manu- 
facture of  mortar. 

It  may  be  of  interest  to  some  of  you  to  give,  just  briefly, 
the  method  we  use  in  many  places  in  the  construction  of  the 
sand-clay  road.  If  we  could  always  find  it  possible  to  make 
that  road  when  it  was  raining  and  had  all  our  materials  ad- 
jacent to  the  road  so  that  we  could  put  them  on  when  it  was 
raining  and  the  roadbed  was  wet,  we  would  get  splendid  re- 
sults, but  as  a  rule  we  have  to  make  the  road  when  it  is  dry. 
We  plow  up  that  red  clay  to  a  depth  of  3  to  354  ins.,  then 
add  4  ins.  of  sand  and  harrow  it  in  with  a  disk  harrow,  and 
then  add  4  ins.  more  of  sand  and  harrow  that  in.  That  is 
approximately  the  right  percentage  of  sand  to  go  with  the 
clay  that  we  plowed  up.  Then  the  road  is  dragged  and 
crowned  and  left  until  it  rains.  Up  to  the  present  time  we 
have  done  nothing  with  that  road  that  will  make  the  clay  bind 
the  grains  of  sand  together.  When  it  is  raining,  open  up  the 
road  with  a  harrow  so  that  the  water  can  get  down  into  it 
and  moisten  every  narticle  of  clay;  then  round  it  up  again, 
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crown  it  and  drag  it,  and  when  it  is  dried  out  that  road  sets 
almost  like  cement  and  you  have  got  a  hard  surfaced  road. 

Now,  the  question  has  been  raised  whether  a  sand-clay  road 
will  stand  up  where  we  have  frost  and  freezing  weather.  If 
that  question  had  been  asked  me  in  the  summer  of  1909,  I 
would  have  had  to  say,  "I  don't  know;"  but  in  the  fall  of 
1909,  two  miles  of  sand-clay  road  were  built  in  Buncombe 
County,  North  Carolina,  up  in  the  mountains  where  they  get 
a  great  deal  of  freezing  weather  and  a  great  deal  of  frost. 
That  road  has  probably  had  not  more  than  150  or  175  spent 
on  it  since  that  time  for  maintenance,  and  yet  today  it  is 
considered  one  of  the  best  pieces  of  road  in  the  county,  and 
they  have  a  great  many  miles  of  macadam.  That  seems  to 
indicate  that  the  sand-clay  road  can  be  used— can  be  built  as 
a  good  road — in  other  sections  besides  the  southern  states, 
and  I  believe  that  it  will  pay  some  of  the  highway  commis- 
sioners who  are  here  today  to  investigate  the  sand-clay  road 
and  see  if  a  road  which  we  call  a  sand-clay  road,  or  a  sim- 
ilar t3rpe  of  road,  cannot  be  used  in  states  outside  of  the 
territory  that  we  designate  as  the  southern  states. 

We  may  very  often  find  that  we've  got  plenty  of  clay  but 
no  sand.  It  is  a  feasible  proposition  to  make  your  own  sand 
if  you  have  got  veins  of  quartz  cutting  your  rocks  or  if  you 
have  got  a  good  trap  rock.  You  can  crush  that  rock  and 
take  it  out  and  screen  it  so  that  you  get  particles  of  grits 
about  the  size  of  the  end  of  your  little  finger.  Mix  those  on 
the  road  in  a  way  similar  to  that  I  have  suggested  for  the 
sand  and  clay,  and  you  will  get  similar  results.  Here  in  cer- 
tain sections  of  the  north  you  also  have  soil  similar  to  that 
we  have  in  the  south.  We  call  it  in  the  south,  in  a  great 
many  sections,  a  tobacco  soil.  It  is  a  soil  composed  of  par- 
ticles of  clay  and  a  great  deal  of  sand.  Very  often  that  par- 
ticular t3rpe  of  soil  has  a  mixture  of  from  60  to  70  or  75  per 
cent,  of  sand,  the  balance  being  clay.  We  have  found  that 
we  can  take  that  material  and  use  it  for  making  the  sand- 
clay  road.  The  road  is  then  called,  with  us,  a  "top  soil"  road. 
You  have  got,  in  certain  sections  of  the  northern  states,  a 
similar  soil  that  I  believe  that  you  can  use  in  making  a  top 
soil  or  a  sand-clay  road,  and  I  don't  believe — that  is  the  rea- 
son I  wished  something  to  be  said  regarding  sand-clay  roads 
— I  don't  believe  the  sand-clay  road  is  adapted  simply  to  the 
South.  It  is  a  road  that  can  be  used  in  many  of  the  northern 
and  probably  in  some  of  the  western  states,  and  you  will  find 
that  it  is  a  road  that  stays  as  hard  as  a  hard  surfaced  road 
for  365  days  in  the  year. 

We  do  not  call  a  sand-clay  road  a  dirt  road  very  often.   In 
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the  classification  of  roads,  we  speak  of  the  dirt  road  as  repre- 
senting the  ordinary  dirt  surface,  sand,  clay  or  gravel.  We 
make  a  decided  distinction,  and  we  speak  of  and  consider  the 
sand-clay  road  as  being  a  hard  surfaced  road,  and  it  has  been 
*:he  salvation  of  the  surfacing  of  our  roads  in  a  great  many 
of  the  southern  states,  and  I  believe  it'  is  worth  the  attention 
of  a  great  many  of  the  commissioners  of  the  other  states  to 
see  if  they  cannot  take  some  of  their  roads  that  they  are  leav- 
ing as  dirt  roads  and  give  them  a  hard  surface.  You  can 
turn  the  proposition  around  and  take  a  heavy,  sandy  soil  and 
add  clay  to  that  and  work  that  in  and  make  what  you  call 
the  clay-sand  road.  It  is  the  same  proposition  except  that 
you  are  reversing  the  method  of  operation  in  making  the 
road.  But  I  would  also  state,  in  that  connection,  that  you 
will  find  that  the  results  are  harder  to  obtain  when  you  add 
the  clay  to  the  sand  than  when  you  add  the  sand  to  the  clay, 
because  it  is  not  so  easy  to  get  the  two  thoroughly  mixed. 
But  in  the  end,  if  care  is  taken  in  the  preparation  of  the  road, 
you  do  get  splendid  results,  whether  you  are  making  the  clay- 
sand  or  the  sand-clay  road.    Thank  you.    (Applause.) 


CHAIRMAN  PARKER:  Is  Mr.  Cooley  here?  Mr.  Cooley 
has  already  sent  in  his  paper,  as  he  was  in  doubt  whether 
he  would  be  here.  If  he  is  not  here,  Major  Crosby  will  be 
kind  enough  to  read  his  paper. 


GRAVEL  ROADS 

By  GEO.  W.  COOLEY 
State  Engineer  of  Minneeota 

The  object  of  this  paper  is  not  to  claim  for  this  method  of 
construction  any  great  superiority  in  road  surfacing,  nor  to 
advocate  its  use  to  the  exclusion  of  other  well  tried  and 
more  satisfactory  plans,  involving  the  use  of  brick,  stone, 
concrete  or  other  material.  But  in  looking  over  the  field 
we  are  confronted  with  this  potent  factor  in  the  road 
problem: 

We  have  2,000,000  miles  of  earth  road,  of  which,  say  1,000,- 
000  miles  should  and  perhaps  will  be  built  of  material  cap- 
able of  withstanding  the  ordinary  wear  and  tear  of  daily 
travel  for  perhaps  365  days  in  the  year.  Suppose  we  built 
this  million  miles  of  concrete  or  brick  at  the  lowest  rate» 
or  $12,000  per  mile;  the  bill  would  amount  to  $12,000,000,000. 
Plainly,  then,  such  a  proposition  at  this  time  is  unworthy  of 
consideration.  Reducing  the  cost  to  that  of  average  mac* 
adam,  or  about  one-half  that  of  brick  or  concrete,  we  still 
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have  resultant  figures  that  would  not  be  considered  for  a 
moment  by  any  intelligent  engineer  or  taxpayer. 

My  only  object  in  using  the  above  figures  is  to  point  out 
the  absurdity  of  the  demands  made  by  some  enthusiastic 
but  misguided  advocates  of  good  roads,  that  ''Nothing  is  too 
good  for  this  country  and  we  must  have  the  best  there  is  re- 
gardless of  cost."  We  certainly  want  the  best,  but  in  get- 
ting it  we  are  obliged  to  consider  the  cost  and  so  outline 
our  plans  that  we  may  have  some  other  of  the  necessaries 
and  luxuries  of  life  without  bankruptcy.  Between  the  two 
extremes  of  any  proposition  there  is  generally  a  golden  mean. 
We  have  as  one  extreme  the  brick  or  concrete  road,  well 
suited  for  heavy,  or  rapid  and  continuous  travel,  and  in  all 
probability  the  most  economical  for  a  long  term  of  years. 
For  the  other  extreme,  considering  cost  only,  we  have  the 
common  earth  road,  the  same  one  that  our  forefathers  built, 
available  only  when  conditions  were  favorable;  but  under 
such  conditions  the  easiest  and  most  comfortable,  most  sat- 
isfactory road  ever  used.  But  however  carefully  an  earth 
road  is  built  it  is  subject  to  have  at  times,  under  stress  of 
weather,  periods  of  depression,  when  it  is  practically  out  of 
commission;  and  generally  these  periods  come  at  a  season  of 
the  year  when  the  road  is  most  needed. 

What  appears,  then,  to  me,  to  be  a  road  approaching  this 
golden  mean,  is  one  having  approximately  the  same  qual- 
ities as  a  good  earth  road;  that  is,  comparative  ease  of  trac- 
tion, sufficient  resilience,  freedom  from  injury  to  hoofs,  and 
far  less  cost  than  the  cheapest  stone  or  brick  or  otherwise 
hardened  surface.  I  know  of  no  material  which  answers 
the  abov^  requirements  in  a  higher  degree  than  gravel. 

The  Minne^ta  specifications  describe  suitable  gravel  as 
being  compqsed  of  75  per  cent,  of  pebbles  from  ^-in.  to  1)4 
ins.  in  size  with  25  per  cent,  of  sand  and  clay.  A  small 
quantity  of  iron  oxide  and  lime  makes  it  still  more  accept- 
able. The  latter  ingredients  are  not  generally  found  in  river 
gravel  but  are  frequently  noticed  in  pits  or  banks.  Any 
gravel  that  stands  for  a  long  time  with  a  vertical  face  may 
be  deemed  to  give  a  satisfactory  surfacing  to  an  earth  road. 
Even  such  a  gravel  needs,  at  times,  a  certain  amount  of  doc- 
toring, and  I  have  found  it  advantageous  to  add  from  5  to 
15  per  cent,  of  sand  where  the  sub-base  is  clay,  or  that 
amount  of  clay  when  the  base  is  sand.  The  base  should,  of 
course,  be  prepared  with  as  much  care  as  for  a  road  of 
broken  stone,  and  the  material  as  carefully  deposited;  also 
the  usual  precautions  should  be  taken  for  suitable  drainage. 

In  depositing  the  gravel  on  the  roadbed  the  man  at  the 
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dump  should  be  provided  with  a  rake,  and  instructed  to  rake 
the  larger  stones  to  the  front  leaving  the  surface  free  from 
stones  over  1  in.  in  size.  Another  man  should  be  required 
to  rake  the  ruts  and  level  up  the  low  places  so  as  to  present 
a  uniform  surface.  This  is  peculiarly  necessary  where  cir- 
cumstances require  hauling  over  soft  graveling.  One  re- 
quirement generally  insisted  on  is  that  the  contractor  keep 
a  man  on  repairs  for  at  least  30  days  after  his  contract  has 
been  completed,  after  which  the  state  or  county  or  town 
will  put  on  a  road  patrol  whose  duty  will  be  to  keep  the  ruts 
filled  and  the  surface  smooth.  This  patrol  system  I  consider 
not  only  advisable  but  absolutely  necessary  in  case  of  all 
gravel  roads,  especially  on  those  newly  built;  and  the  patrol 
should  be  instructed  to  not  only  keep  the  surface  smooth 
and  with  a  uniform  cross  section,  but  he  should  by  the  use 
of  temporary  obstructions  divert  the  travel  occasionally 
from  the  regular  beaten  tracks  so  as  to  further  assist  in  the 
process  of  compacting. 

In  many  localities  the  gravel  road  of  today  may  in  the 
course  of  a  few  years  become  a  macadam  or  brick  or  con- 
crete road,  and  where  such  a  probability  is  presented  the 
subgrade  should  be  dropped  about  6  ins.  Unless  a  gravel 
road  is  rolled  in  thin  layers  it  will  require  a  full  year  of 
careful  maintenance  for  it  to  reach  that  stage  of  excellence 
required  by  most  agricultural  communities.  Rapid  travel  of 
automobiles  will,  of  course,  dislodge  a  quantity  of  the  sur- 
facing and  cast  it  to  one  side  of  the  metaled  way  and  such 
material  should  be  at  once  replaced  in  the  ruts.  It  is  im- 
portant that  this  work  of  repair  should  not  be  left  until  ma- 
chinery is  required  to  bring  it  back  to  the  road,  for  such  use 
will  surely  result  in  a  deposit  of  unsuitable  material  on  the 
gravel  and  the  road  will  rapidly  deteriorate.  As  to  the  proper 
width  of  graveling,  the  Minnesota  Highway  Commission  has 
adopted  16  ft.  for  a  double  track  road,  which  requires  about 
1,600  cu.  yds.  of  gravel  or  approximately  100  cu.  yds.  for  each 
foot  in  width.  In  the  construction  and  use  of  all  roads,  espe- 
cially those  built  of  gravel,  a  proper  system  of  maintenance 
is  absolutely  demanded,  and  such  a  system  will  cost  from 
$50  to  $75  per  mile  per  year,  provided  a  suitable  supply  of 
repair  material  has  been  deposited  alongside  for  the  use  of 
the  patrolman  who  should  be  supplied  with  a  wheelbarrow 
and  a  small  kit  of  suitable  hand  tools. 

By  a  careful  compliance  with  the  specifications  and  the  ex- 
ercise of  ^  little  good  common  sense,  I  believe  that  a  good 
gravel  road  well  kept  will  be  found  to  be,  for  most  of  the 
year,  as  reliable  and  economical  as  many  more  expensive 
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roads.    The  usual  cost  of  such  a  road  will  run  from  $750 
to  $2,500  per  mile,  depending  mainly  on  the  length  of  haul. 


CHAIRMAN  PARKER:  I  think  Maj.  Crosby  read  that 
paper  as  well  as  if  he  had  prepared  it  himself,  even  if  he  did 
not  agree  with  the  writer  on  the  subject.     (Laughter.) 

The  next  paper,  "Concrete  Roads,"  has  been  prepared  by 
Mr.  F.  F.  Rogers,  State  Highway  Commissioner  of  Michigan. 
Mr.  Rogers  has  gone  out  on  some  expedition  of  his  own 
and  has  asked  me  to  get  somebody  to  read  this  paper.  I  am 
therefore  going  to  ask  Col.  William  DeH.  Washington  to 
read  it. 


GONC31BTE  ROADS 

By  FRANK  F.  ROGERS 
State  Highway  CommlMloncr  of  Michigan 

Concrete  can  no  longer  be  regarded  as  in  the  experimental 
stage  as  a  surfacing  material  for  country  roads  and  on  certain 
streets  for  city  and  village  pavements.  It  has  long  been 
accepted  as  the  most  suitable  material  for  the  foundation  of 
pavements  for  city  streets,  no  matter  what  material  migb*^ 
be  used  for  the  wearing  surface.  There  has  been  a  great 
deal  of  discussion,  however,  as  to  its  suitability  for  a  pav- 
ing material  when  used  for  both  foundation  and  wearing 
surface. 

Unfortunately  most  that  has  been  written  both  for  and 
against  concrete  for  road  surfaces  has  come  from  persons 
directly  or  indirectly  interested  in  the  sale  of  cement,  or  on 
the  contrary,  interested  in  the  promotion  or  8i4e  of  some 
other  materials  for  surfacing  both  city  pavements  and  coun- 
try roads.  Under  such  circumstances  no  matter  how  honest 
the  writer  may  attempt  to  be  his  arg^uments  and  conclusions 
almost  invariably  coincide  with  his  interests.  We  have 
Scripture  for  it,  that  "where  the  treasure  is  there  will  the 
heart  be  also." 

The  last  five  years  have  seen  an  immense  yardage  of  con- 
crete pavements  laid  in  the  cities  and  small  towns  of  the 
country  and  a  rather  large  mileage  of  concrete  laid  on 
country  highways.  Michigan,  Wisconsin,  Illinois  and  Iowa 
are  the  states  which  seem  to  have  been  most  active  in  this 
work. 

The  writer  has  observed  pavements  built  of  this  material 
in  many  cities,  and  has  seen  all  the  concrete  roadways  that 
have  been  built  in  Michigan,  possibly  75  miles  in  all  A 
paper  giving  the  results  of  a  rather  minute  study  of  some 
thirty  miles   of   the   concrete   roadways   in   Wayne   County, 
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Michigan,  was  prepared  by  him  for  the  American  Road  Con- 
gress recently  held  at  Detroit,  but  as  this  paper  has  been 
published  'in  full  in  most  of  the  engineering  journals  no 
further  reference  will  be  made  to  it  at  this  time.  As  to  the 
pavements,  it  must  be  said  that  few  of  them  are  without  de- 
fects, but  most  of  these  defects  can  be  traced  to  the  following 
causes: 

(a)  Too  lean  a  mix. 

(b)  A  poor  aggregate. 

(c)  Poor    foundation,    including    inadequate    drainage. 

(d)  Lack  of  suitable  expansion  joints  properly  spaced. 
And  it  should  be  added  that  about  all  of  the  observed 
defects  in  concrete  roadways  can  be  traced  to  one  or  more 
of  the  above  causes. 

A  large  percentage  of  the  defects  in  city  and  small  town 
concrete  pavements  may  be  charged  to  a  lean  mix,  especi- 
ally where  two-course  concrete  has  been  laid.  There  has 
been  much  talk  about  satisfactory  pavements  of  this  kind 
at  a  cost  of  from  75  cts.  to  80  cts.  per  sq.  yd.  Any  attempt 
to  build  concrete  pavements  or  roadways  at  these  prices  is 
a  sure  bid  for  failure.  Undei^  favorable  conditions  and  with 
careful  workmanship  the  writer  believes  that  the  two-courso 
pavement  can  be  made  a  success.  If  so  the  top  layer  must 
be  put  on  before  the  bottom  layer  has  had  time  to  take  the 
initial  set,  and  the  mix  should  not  be  leaner  than  1:  2^:  5  for 
the  base,  nor  than  1:  2:  3  for  the  top.  I  would  prefer  a  one- 
course  concrete  with  a  1:2:3^  mix,  taking  grreat  care  in  the 
selection  of  the  aggregate  both  as  to  hardness  and  tough- 
ness of  the  crushed  rock  or  pebbles,  and  in  the  proper  grad- 
ing of  both  the  coarse  and  the  fine  aggregates  so  that  the 
utmost  possible  density  would  be  secured. 

Experience  thus  far  has  convinced  the  writer  that  it  is 
much  easier  to  secure  a  satisfactory  -cement  than  to  secure 
a  suitable  aggregate.  Results  in  Wayne  County,  Michigan, 
seem  to  favor  washed  pebbles  and  sand  rather  than  crushed 
cobbles  for  aggregate.  This  is  rather  hard  to  account  for 
when  one  considers  that  the  pebbles  represent  about  the 
same  variety  and  character  of  rocks  that  we  get  in  our 
cobbles.  It  is  quite  possible  that  a  better  gradation  from 
fine  to  coarse  is  secured  with  the  pebbles,  thus  making  a 
denser  material.  No  matter  what  the  theory  there  can  be 
no  question  but  the  pebble  concrete  makes  the  most  durable 
surface  and  one  which  wears  more  evenly. 

In  the  accelerated  tests  on  two  sections  of  concrete  and 
two  sections  of  brick  made  at  Detroit  during  the  recent 
road  congress,  the  concrete  in  which  Wisconsin  granite,  a 
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rock  as  hard  and  tough  as  most  traps,  was  used  for  the 
coarse  aggregate,  wore  much  better  than  the  section  where 
washed  pebbles  were  used.  It  should  be  stated,  however, 
that  the  price  of  Wisconsin  granite  delivered  in  Michigan 
is  too  high  to  allow  it  to  be  extensively  used  as  an  aggre- 
gate either  for  concrete  pavements  or  roadways.  The  only 
materials  that  are  commercially  available  at  prices  that  can 
be  considered  are  washed  pebbles,  crushed  cobbles  and  lime- 
stone. So  far  the  latter  has  been  used  but  little  for  this 
purpose,  but  I  am  of  the  opinion  that  the  best  grades  of 
lime  rock  are  worth  considering  in  this  connection,  especi- 
ally on  the  secondary  roads.  The  limestone  (which  is  a 
dolomite)  would  at  least  wear  evenly  which  is  not  true  of 
the  cobbles  owing  to  the  varying  degrees  of  hardness  and 
toughness  in  the  different  varieties  of  rocks  found  among 
the  cobbles  in  our  state. 

To  avoid  cracks  the  foundation  must  be  absolutely  stable 
and  free  from  water  at  all  seasons  of  the  year.  Where  old 
traveled  highways  can  be  used  for  the  foundation  with  only 
enough  changes  of  surface  to  make  a  smooth  subgrade,  the 
conditions  are  ideal.  Where  such  conditions  are  found  in 
Wayne  County  long  stretches  of  roadway  15  and  16  ft.  wide 
may  be  seen  perfectly  free  from  longitudinal  cracks.  On 
the  other  hand  any  cut  or  fill  more  than  one  or  two  feet 
in  depth  is  almost  sure  to  produce  longitudinal  cracks  in 
the  concrete,  unless  it  is  very  narrow. 

Experience  has  proved  that  from  25  to  33  ft.  is  a  suitable 
spacing  for  transverse  joints.  By  way  of  experiment  a  150- 
ft.  stretch  of  16-ft.  roadway  was  laid  on  Michigan  Ave., 
Wayne  County  this  year  without  expansion  joints  of  any 
kind.  Before  the  road  was  opened  to  traffic  nature  had 
supplied  the  transverse  joints  spaced  from  18  to  26  ft.  with 
one  extra  thrown  in  for  good  measure. 

Any  kind  of  crack  except  the  expansion  joints  in  a  con- 
crete roadway  is  some  reflection  on  the  design,  workman- 
ship or  material.  There  is  no  doubt  that  if  all  the  knowl- 
edge we  now  have  on  this  subject  were  utilized  in  design 
and  construction,  pavements  and  roadways  of  this  material 
could  be  laid  that  would  remain  almost  free  from  the  defects 
named.  There  is  some  question,  however,  if  to  do  so  would 
not  make  the  expense  of  the  pavement  or  roadway  so  high 
as  to  be  practically  prohibitive.  So  far  the  cracks  that  have 
been  found  are  not  more  difficult  to  handle  than  the  expan- 
sion joints  and  apparently  are  not  much  more  objectionable 
except  for  their  unsightly  appearance  when  repaired.  How- 
ever, if  they  should  eventually  become  too  numerous  they 
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would  necessarily  cause  the  destruction  of  the  pavement  or 
roadway. 


MAJ.  W.  W.  CROSBY  (Chief  Engineer,  Maryland  Geo- 
logical and  Economic  Survey,  and  Consulting  Engineer, 
Baltimore,  Md.):  I  don't  want  to  take  up  the  time  of  the 
convention  unnecessarily  and  I  realize  that  it  is  late,  but 
before  you  pass  to  the  next  subject  I  would  like  the  indul- 
gence of  the.  meeting  for  about  two  minutes  merely  to  pre- 
sent one  point  in  this  connection.  Is  discussion  from  the 
floor  in  order? 

CHAIRMAN  PARKER:  Considering,  Major,  your  recog- 
nized ability  and  that,  I  think,  you  are  well  known  to  every- 
body here,  I  think,  without  asking  the  assembly,  we  will 
permit  you  to  go  ahead. 

MAJ.  CROSBY:  While  at  present  there  seems  to  be  a  sort 
of  a  stampede,  ably  assisted  perhaps  by  certain  interests,  tow- 
ard the  use  of  concrete  for  roads  and  streets,  the  speaker 
wishes  to  utilize  this  opportunity  to  express  the  opinion  that 
the  selection  of  concrete  for  such  work  may  well  be  consid- 
ered as  divided  into  two  main  questions  of  great  importance 
for  proper  determination. 

The  first  of  these  questions  is  that  of  a  necessity  for  rich 
concrete  or  even  for  a  concrete  base  per  sc,  for  the  pave- 
ment or  wearing  surface  itself — sl  condition  by  no  means  al- 
ways existing  or  likely  to  exist  during  the  life  of  the  wear- 
ing surface.  Many  mistakes  it  seems  to  the  speaker  have 
been,  and  are  being,  made  by  the  use  of  any  concrete  base 
or  foundation  where  equal  satisfaction  at  least  and  great 
economy  would  have  been  had  by  its  omission  or  the  sub- 
stitution of  a  cheaper  but,  under  the  local  conditions,  an 
equally  efficient  foundation.  It  is  to  be  understood  here  that 
the  speaker  believes  that  the  use  of  concrete  for  the  wearing 
surface  itself,  except  in  a  few  cases  under  peculiar  conditions, 
is  already  proved  impracticable,  but  for  the  sake  of  brevity 
the  reasons  for  this  conclusion  will  not  be  again  expressed 
here. 

The  second  of  the  questions  referred  to  is  made  up  of  the 
old  questions  as  to  (a)  the  character  of  the  wearing  surface 
to  be  supplied  on  top  of  the  concrete  base  or  foundation,  and 
(b)  the  thickness  of  such  wearing  surface. 

As  to  (a),  the  character  of  the  wearing  surface  to  be  built, 
little  need  be  said  at  this  moment  for  the  purposes  of  the 
speaker. 

The  point  which  the  speaker  wishes  to  make  at  this  time 
is  under  (b),  the  thickness  of  the  wearing  surface  when  the 
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latter  is  bituminous  in  composition.  Wearing  surfaces  com- 
posed of  pitch  compounds  (bituminous  materials  such  as  as- 
phalts, tars  and  oils)  mixed  either  previously  or  in  situ,  with 
sand,  gravel  or  stone  chips  have  almost  invariably  proved 
unsatisfactory  as  carpets  on  concrete  unless  these  carpets 
have  been  of  more  than  a  minimum  thickness,  dependent 
for  expression  in  figures  on  local  conditions,  while  those  of 
sufficient  thickness  have  proved  satisfactory  where  their 
construction  was  proper  under  all  the  conditions. 

The  speaker  thinks  a  reason  for  this  difference  in  results 
between  carpets  identical  except  in  thickness  and  for  the 
failure  of  many  too  thin  carpets  comes  from  the  fact  that 
the  thin  carpets  do  not  sufficiently  absorb  the  shocks  of 
traffic  to  prevent  disintegration  and  pulverization  to  a 
greater  or  less  degree  by  such  shocks,  of  the  surfkce  of  the 
concrete  to  which  the  carpet  is  applied.  Hence  such  car- 
pets, lacking  sufficient  coherency  in  themselves  and  the  pre- 
servation of  a  proper  surface  to  which  to  maintain  their 
adhesion,  soon  break  up  and  disappear,  first  in  spots  and 
then  altogether. 

The  surface  of  the  concrete  base  naturally  contains  a 
great  deal  of  mortar — an  extremely  friable  substance,  readily 
disintegrated  under  horses'  feet  and  hard  tires.  If  the  effect 
of  these  is  permitted  to  pass  through  the  carpet  and  to  reach 
the  mortar  the  latter  soon  becomes  broken  up  and  the  ad- 
hesion of  the  carpet  to  a  stable  surface  destroyed. 

The  same  phenomena  have  been  noticed  by  the  speaker 
in  the  cases  of  macadam  built  of  a  soft  friable  sandstone  cov- 
ered with  a  thin  carpet,  and  their  failure  to  occur  has  been 
equally  noticeable  where  the  thickness  and  character  of  the 
carpet  has  been  sufficient  to  absorb  the  shocks  and  to  pre- 
vent disintegration  of  the  friable  materials  underneath. 

The  speaker  realizes  the  difficulties  of  thick  carpets  but 
he  feels  they  can  be  solved  by  proper  methods  such  as  have 
been  used  in  the  case  of  a  familiar  form  of  carpet  for  dty 
streets — the  sheet  asphalt  pavement.  He  believes  that  far- 
ther solution  of  the  problem  of  adapting  this  pavement  to 
country  roads — by  the  substitution  of  a  "paint  coat"  for  the 
''binder  course,"  for  instance — ^is  in  sight.  But  this,  too,  "is 
another  story." 

COL.  WM.  DeH.  WASHINGTON  (New  York,  N.  Y.): 
Mr.  Chairman,  may  I  say  less  than  ten  words  on  this? 

CHAIRMAN  PARKER:     You  may  say  nine.    (Laughter.) 

COL.  WASHINGTON:  All  right;  I  want  to  say  this: 
Prom  my  own  observation,  a  good  many  of  the  longitudinal 
cracks  in  concrete  roadways,  in  my  judgment,  are  due  to 
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Carelessness  in  making  firm  the  boards  or  forms  on  the  sides, 
between  which  the  concrete  is  laid,  by  driving  strong  pins 
into  the  ground.  Those  forms  frequently  spread  if  the  con- 
crete is  mixed  very  wet,  and  the  crack  is  formed  before  the 
concrete  sets  up. 

.  I  found  in  Michigan,  where  they  took  care  of  that  matter, 
that  they  had  a  great  many  less  longitudinal  cracks  than 
in  some  places  in  the  state  of  New  York  where  I  noticed 
that  the  fellows  would  go  along  and  stick  down  any  kind  of 
an  old  stick.  I  think  that  more  care  in  making  firm  the 
forms  will  have  a  material  effect  in  the  reduction  of  longi- 
tudinal cracks,  I  do  not  care  what  your  base  is.  (Applause.) 
,  CHAIRMAN  PARKER:  The  next  paper  is  upon  "Brick 
Roads,"  by  Mr.  J.  M.  McCleary,  of  Cleveland,  Ohio.  Is 
Mr.  McCleary  here?  If  not  we  will  proceed  to  the  next 
paper,  which  is  "Wood  and  Asphalt  Block,"  by  Mr.  H.  H. 
Schmidt,  Chief  Engineer  of  the  Bureau  of  Highways  of 
Brooklyn,  New  York. 


WOOD  AND  ASPHALT  BLOCK 

By  H.  H.  SCHMIDT 

Chief  Engineer,  Bureau  of  Hlaliwaye,  Borough  of  Brooklyn,  N.  Y. 

Pavements  are  supposed  to  be  designed  to  meet  certam 
requirements.  No  one  pavement  is  known  that  will  meet 
all.  If  one  pavement  is  best  suited  to  the  most  severe  con- 
ditions, it  is  not  necessarily  the  best  pavement  for  less  se- 
vere ones.  Somewhere  in  the  scale  of  pavements,  between 
the  ideal  one  and  the  so-called  pavement  which  is  destroyed 
in  a  comparatively  short  time  under  light  traffic  and  by  the 
action  of  the  elements,  might  be  placed  all  known  pave- 
ments in  the  order  of  their  value.  I  will  not  attempt  to  tell 
you  just  where,  in  this  scale  of  pavements,  wood  and  as- 
phalt block  pavements  should  be  placed,  though  I  will  say 
that  neither  one  is  the  ideal  pavement,  except  in  the  opinion 
of  the  respective  manufacturer,  and  still  both  of  them  stand 
well  up  in  this  scale  of  pavements. 

Wood  Block  Pavements 
Wood  block  pavements  are  suitable  for  streets  where  the 
factor  of  elimination  of  noise  is  an  extremely  important  one, 
and  where  the  traffic  is  quite  heavy.  Probably  every  one 
who  has  had  considerable  experience  with  this  class  of  pave- 
ment has  obtained  many  splendid  results,  but  also  some 
failures.  These  failures  in  wood  block  pavements  are  en- 
tirely different  from  failures  in  any  other  class  of  pavement. 
They   are   due  almost   invariably   to   the   expansion   of   the 
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wood,  and  within  a  short  time  a  perfect  street  may  become 
a  complete  wreck. 

Another  source  of  great  annoyance  with  this  pavement, 
though  not  to  my  mind  an  extremely  serious  condition,  is 
caused  by  the  so-called  bleeding  of  the  blocks.  This  bleed- 
ing is  always,  where  it  occurs,  a  matter  of  much  concern 
to  the  one  responsible  for  the  condition  of  the  pavements. 
The  bleeding  generally  ceases  after  the  block  has  been 
down  a  few  years. 

In  no  other  pavements  do  we  have  these  two  conditions  to 
contend  with. 

The  important  question,  and  the  one  which  is  occupying 
the  minds  of  many  who  have  to  do  with  this  class  of  work, 
is  the  expansion  of  the  block. .  The  nature  of  all  wood  is 
such  that  it  expands  or  contracts  as  the  amount  of  moisture 
to  which  it  is  subjected  is  increased  or  diminished.  If  it 
were  possible  to  lay  blocks  in  their  mbst  expanded  condition 
we  should  not  have  trouble  with  expansion  after  the  pave- 
ment is  laid,  but  it  is  very  seldom  that  blocks  are  in  this 
condition  at  the  time  of*  laying.  For  this  reason  we  must 
give  consideration  to  many  matters  which  are  involved  when 
this  class  of  pavement  is  used.  Traffic,  treatment  of  the 
blocks,  their  condition  before  treatment,  their  condition 
when  laid,  surface  drainage  of  the  pavement,  the  width  of 
roadway,  the  amount  of  moisture  or  water  to  which  these 
blocks  will  be  exposed,  and  the  length  of  time  they  are  sub- 
jected to  the  wetting,  are  all  matters  which  must  be  taken 
into  account  if  failures  are  to  be  avoided. 

It  might  be  said  that  where  failure^  in  wood  block  pave- 
ments do  occur,  they  are  due  to  a  lack  of  knowledge,  or  a 
lack  of  provision  for  the  essentials  which  must  be  consid- 
ered to  provide  against  bulging  under  certain  adverse  condi- 
tions, and  I  look  for  fewer  failures  as  these  various  matters 
are  better  understood  and  better  provided  for. 

The  specifications  in  use  in  the  various  localities  in  this 
country  at  the  present  time  are  on  the  whole  very  much 
alike,  and  there  is  no  question  but  what  they  will  provide 
for  a  wood  block  pavement  which,  under  all  ordinary  condi- 
tions, will  give  splendid  results.     The  important  elements 
upon  which  the  modern  practice  is  based  are:  The  character 
nf  tli#»  fimh^r-  the  size  of  the  blocks,  the  character  of  the 
»f  the  blocks  and  the  method  of  laying, 
as  been  given  to  the  size  of  blocks,  char- 
ad  the  treatmen^t  of  the  blocks,  than  to 
of  the  wood  block  pavement.    That  they 
questions  it  is  unnecessary  to  state,  and 
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yet  the  character  of  the  timber,  its  condition  at  the  time  of 
treatment,  and  the  method  of  laying  the  blocks  arc  more 
important  features  than  the  size  of  the  blocks,  the  character 
of  the  oil,  or  the  method  of  treatment. 

We  are,  of  course,  limited  to  certain  kinds  of  timber,  and 
are  pretty  well  satisfied  that  a  good,  sound  southern  yellow 
pine  is  about  the  best  available  timber,  if  it  is  in  proper  con- 
dition for  treatment. 

As  to  the  method  of  laying,  this  is  a  matter  which  does 
not  seem  to  have  been  given  the  amount  of  attention  which 
it  warrants.  We  are  not  justified  in  using  or  in  laying  the 
blocks  in  identically  the  same  way  under  all  conditions,  and 
I  have  been  particularly  impressed  with  the  results  which 
can  be  accomplished  where  failures  have  occurred,  with 
blocks  which  are  identically  the  same  as  the  ones  that  failed, 
by  adapting  the  method  of  laying  to  the  circumstances 
which  have  contributed  to  cause  the  failure. 

Specifications  for  laying  wood  block  pavement  should  give 
consideration  to  the  relation  between  the  width  of  pavement 
surface,  the  treatment  of  blocks,  and  the  size  and  location 
of  expansion  joints.  The  width  of  joints  between  the  blocks 
must  also  be  considered.  No  one  seems  to  wish  to  commit 
himself  on  this  question  of  width  of  joints.  Some  specify 
tight  joints  and  some  open  joints,  but  this  is  merely  a  rela- 
tive description,  which  means  little  or  nothing. 

There  exist  today  wood  block  pavements  laid  ten  and  more 
years  ago,  where  the  blocks  were  laid  so  close  that  they  all 
touched  one  another  and  entirely  without  expansion  joints, 
and  yet  many  of  these  pavements  have  never  bulged  in  the 
slightest  degree.  On  the  other  hand,  we  have  some  new  pave- 
ments, which  seem  to  have  been  amply  provided  with  ex- 
pansion joints,  and  which  have  bulged  badly.  In  every  case, 
however,  the  old  pavements  which  did  not  bulge  were  laid 
on  streets  where  the  local  conditions  for  a  pavement  were 
of  the  best,  while  where  considerable  bulging  was  experi- 
enced, the  local  conditions  generally  were  bad  and  were  not 
properly  provided  for. 

A  wood  block  pavement  is  one  of  our  highest  types  of 
modern,  smooth,  clean,  noiseless,  and  durable  pavements. 
The  two  faults  pointed  out  should  not  detract  from  its  use, 
but  it  is  essential  that  the  bleeding  be  eliminated  by  the 
proper  treatment  with  preservative  oils  whose  properties 
are  such  that  they  will  not  cause  the  block  to  bleed,  and  it  is 
further  essential  that  the  blocks  be  so  laid  that  they  have 
the  opportunity  to  expand  without  bulging,  if  they  are  not 
laid  in  a  fully  expanded  state.    Intelligent  investigation  and 
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^^perimentation  will,  without  doubt,  in  time  overcome  both 
of  tljiese  difficulties. 

Asphalt  Block  Pavements 

I  Asphalt  block  pavements  are  not  well  known  in  many 
parts  of  this  country.  In  the  vicinity  of  New  York,  how- 
ever^ they  have  been  used  to  a  considerable  extent.  The 
coarse  aggregate  which  is  used  in  the  mixture  makes  them 
less  slippery  than  sheet  asphalt,  and  we  find  them  used  large* 
ly  ^n  New  York  City  on  grades  where  a  pavement  less  slip- 
pery than  sheet  asphalt  was  desired,  and  yet  where  the  char- 
acter of  an  asphalt  pavement  was  to  be  maintained.  As- 
phalt block  should  not  be  used  on  heavy  traffic  streets,  par- 
ticularly where  there  is  considerable  steel  tire  traffic,  as  the 
life  of  th£  pavement  is  very  short  on  such  a  street  On  the 
other  hand,  they  have  given  splendid  results  on  automobile 
roads  leading  from  the  city  into  suburban  districts. 

The  asphalt  block  pavement  is  particularly  suited  to  vil- 
lages or  country  districts,  not  large  enough  to  support  an 
asphalt  plant,  as  no  plant  is  required  for  the  first  construc- 
tion, nor  for  the  maintenance. 

Many  asphalt  blocks  which  have  been  manufactured  in  the 
past  have  been  complete  failures,  and  have  been  the  cause 
of  creating  a  strong  prejudice  against  this  material.  The 
specifications  for  asphalt  blocks  generally  provide  for:  The 
size  of  the  blocks,  the  composition  of  the  blocks*,  the  charac- 
ter of  each  ingredient,  the  specific  gravity  of  the  block  and 
the  method  of  laying. 

The  failure  of  asphalt  block  pavements  is  due  to  entirely 
different  causes  from  the  failures  before  described  under 
the  wood  block  pavements.  We  do  not  have  the  question 
of  bleeding  or  expansion  to  deal  with.  The  difficulties  in 
this  class  of  pavement  have  been  to  secure  blocks  which  have 
been  manufactured  with  proper  ingredients,  mixed  in  propor- 
tions which  make  them  fit  to  withstand  the  wear  and  tear 
of  traffic,  and  blocks  which  are  properly  molded  and  com- 
pressed. The  specific  gravity  has  been  considered  as  an  in- 
dex of  these  requirements.  The  size  of  the  blocks  and  the 
method  of  laying  are  both,  of  course,  of  importance.  It  is 
essential  that  the  blocks  be  of  sufficient  size  to  have  stability, 
and  that  they  be  laid  in  such  a  way  as  to  be  held  rigidly  in 
place. 

Asphalt  blocks  are  composed  of  asphaltic  cement,  crushed 
trap  rock,  and  mineral  dust.  Considerable  difficulty  has  been 
experienced  in  producing  a  block  which  would  answer  the 
needs  of  traffic,  and  at  the  same  time  one  which  would  not 
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deteriorate  rapidly  under  the  climatic  conditions  to  which  it 
was  subjected.  The  successful  manufacture  of  such  a  block 
undoubtedly  requires  a  tough  asphaltic  cement;  that  is»  one 
which  will  produce  a  block  the  edges  of  which  will  not 
"ravel"  under  traffic  in  winter,  and,  secondly,  a  proper  pro- 
portioning of  such  an  asphaltic  cement  to  the  trap  rock  and 
mineral  dust,  so  that  the  block  will  not  elongate  or  **shove" 
under  traffic  in  summer.  In  almost  all  cases  where  an  as- 
phalt block  has  failed  the  failure  has  been  due  to  disinte- 
gration, and  the  amount  of  asphaltic  cement  which  the  block 
contained  was  very  small  as  compared  with  the  amount  of 
asphaltic  cement  in  an  ordinary  sheet  asphalt  pavement. 

A  great  advance  has  been  made  in  the  last  few  years  in  this 
direction,  and  blocks  are  now  being  manufactured  which  are 
standing  up  well  under  considerable  traffic,  and  which  at  the 
same  time  contain  sufficient  asphalt,  so  that  their  lasting 
qualities  will  be  greatly  improved.  Machines  for  molding 
and  compressing  the  blocks  have  also  been  improved,  and 
without  question,  some  of  the  asphalt  blocks  which  are  now 
being  manufactured,  measure  up  very  favorably  with  other 
standard  types  of  pavement. 


RICHARD  L.  LAMB  (New  York,  N.  Y.):  Mr.  Chairman, 
I  should  like  to  make  a  few  remarks  in  regard  to  wood  block 
pavements. 

Gentlemen,  the  engineers  of  this  country  have  had  brought 
before  their  attention,  in  probably  as  thorough  a  manner  as 
any  propagation  of  an  industry  could  possibly  be  brought, 
wood  block  paving;  and  I  believe  that  most  all  of  us  en- 
gineers have  been  perfectly  satisfied  to  take  what  has  been 
brought  to  us  and  do  no  thinking  for  ourselves. 

I  have  had  ten  years'  experience  in  wood  block  paving  and 
I  find  that  the  heavy  oil,  the  1.10,  and  up,  specific  gravity 
oil,  which  is  most  all  pitch,  is  the  cause  of  much  of  the  trou- 
ble we  have  heard  Mr.  Schmidt  speak  of.  If  you  notice  the 
specifications  of  blocks  treated  with  heavy  oil,  you  will  find 
tney  demand  that  the  treated  block  shall  not  absorb  to  ex- 
ceed  3j4  per  cent,  of  water.  All  light  creosote  oils,  1.03  up 
tvi  1.07  specific  gravity,  treated  blocks  will  absorb  4J^  per 
cent  of  water.  Why  do  they  want  a  specification  for  that 
percentage  of  absorption?  If,  when  treating  with  heavy 
oil,  they  don't  subsequently  treat  the  blocks  with  cold  pitch, 
they  will  have  blocks  that  absorb  more  than  3j4  per  cent,  of 
water;  but.  with  the  cold  oil  or  pitch  treatment  they  get  the 
same  result  that  Noah  did  when  pitching  his  ark.  But  for 
what  purpose  do  you  want  to  caulk  the  wood?    Is  it  to  ke^p 
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it  from  alternately  wetting  and  drying  in  order  that  it  may 
not  rot?  If  so,  you  are  after  a  wood  preservative.  There  is 
no  engineer  here  who  will  say  that  trr  or  1.10  and  up  specific 
gravity  oil  will  preserve  wood.  You  never  hear  of  creosot- 
ing  compani(»s  treating  lumber  for  other  purposes  with  this 
oil.    We  all  know  creosote  will  preserve  wood. 

If  you  want  to  have  it  so  that  the  water  won't  get  in  and 
cause  the  blocks  to  swell,  then  with  which  oil  do  the  blocks 
swell  the  most,  the  1.10  specific  gravity  or  the  1.03?  Gentle- 
men»  my  experience  is  that  1.03  creosote  oil  does  not  ex- 
pand to  any  serious  degree  and  when  using  that  oil  you  are 
not  troubled  with  buckling  of  the  blocks;  you  lubricate  and 
make  hydroscopic  the  fibre  of  the  wood.  The  water  can  go 
into  the  block,  but  the  fibre  is  made  hydroscopic,  it  cannot 
get  into  the  fibre  and  therefore  the  block  won't  swell.  We 
are  told  it  is  the  water  that  makes  these  blocks  swell. 
Sometimes  when  it  is  perfectly  dry  these  1.10  specific 
gravity  blocks  bulge  up.  If  you  take  blocks  and  ram  them 
full  of  pitch,  especially  heart  pine  blocks,  and  put  them  close 
together  and  cold  weather  comes  on,  if  conditions  are 
right,  they  will  expand.  If  you  use  short  leaf  pine  blocks, 
the  expansion  will  be  taken  up  in  large  part  within  the 
blocks  themselves.  You  should  use  long  leaf  heart  pine,  as 
you  generally  do  when  using  heavy  oil,  because  you  can 
have  no  faith  in  pitch  as  a  preservative  and,  unless  treated 
with  real  creosote,  short  leaf  pine  will  rot  sooner  than  long 
leaf  heart  pine.  If  you  use  creosote  or  light  oil,  then  you 
can  use  short  leaf  pine  and  you  will  save  about  20  cts.  per  sq. 
yd.  in  cost,  and  as  the  light  oil  expands  under  the  influence 
of  cold  far  less  than  pitch,  you  will  not  be  bothered  with 
buckling. 

My  practice  is  to  lay  the  blocks  close  together.  They 
should  be  dressed  on  four  sides,  which  somewhat  closes  the 
pores  of  the  wood,  like  hewing  a  tie.  Use  nothing  between 
them  as  a  filler  but  fine  dry  sand.  This  sand  mixes  with  the 
creosote  and  makes  an  excellent  binder.  When  brooming 
in  the  sand,  you  put  in  some  between  the  blocks  and  broom 
it  out  again.  You  should  put  in  sand  to  a  certain  extent 
by  brooming — and  it  will  be  only  a  very  little — and  then  put 
on  a  5^-in.  layer  of  fine  sand  over  the  whole  area  of  block 
laid,  and  let  the  traflSc  work  it  in  between  the  blocks.  It 
will  work  it  in  in  about  a  month.  There  will  be  enough 
creosote  exude  on  the  sides  of  the  blocks  to  make  a  mixture 
with  the  sand  that  consolidates  and  makes  monolithic  and 
waterproof  the  whole  pavement,  after  which  there  is  no 
chance  for  the  water  to  get  into  the  bed  or  into  the  blocks 
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if  the  pavement  is  properly  graded.  I  want  to  siy  in  con- 
clusion that  many  of  the  cities  are  opening  their  specifica- 
tions to  the  light  oil  blocks  which  all  creosoting  companies 
can  furnish,  and  if  you  will  study  the  subject  thoroughly  and 
impartially  and  disregard  all  commercial  interests  that  are 
pressing  their  wares  upon  you,  you  will  all  decide  to  use  the 
light  creosote  oil.    (Applause.) 

H.  L.  COLLIER  (Consulting  Engineer,  Yellow  Pine  Man- 
ufacturers*  Association) :  Mr.  Chairman,  I  have  up  to  this  time 
remained  quiet  and  let  you  carry  through  your  printed  pro- 
gram, which  I  considered  the  proper  thing  to  do.  I  want  to 
say,  since  Mr.  Lamb  has  made  his  statement,  I  would  like 
to  have  the  privilege,  as  the  Consulting  Engineer  of  the  Yel- 
low Pine  Manufacturers'  Association,  to  have  about  three  or 
four  minutes  to  reply  to  Mr.  Lamb  and  give  information 
which  I  think  would  be  of  some  use  to  the  American  Road 
Builders'  Association. 

CHAIRMAN  PARKER:  Can  you  make  it  in  a  few  min- 
utes? 

MR.  COLLIER:  Yes,  sir.  (^ntlemen,  it  is  not  with  a  view 
of  throwing  in  a  controversy  at  this  point  that  I  ask  the 
privilege  of  addressing  you.  Possibly  Mr.  Lamb  and  I  would 
agree  on  some  points;  on  others  he  and  I  materially  disagree. 
I  have  been  engaged  in  the  study  of  street  pavement  for  18 
years;  for  five  years  I  was  connected  with  the  United.  States 
government,  for  ten  years  Commissioner  of  Public  Works 
of  Atlanta  and  three  years  as  Consulting  Engineer  of  the 
Yellow  Pine  Manufacturers'  Association.  I  have  never  heard 
Mr.  Lamb  quoted  as  being  an  authority  on  wood.  I  want  to 
say,  as  one  who  is  looked  upon  as  an  expert  in  wood,  that  it 
takes  more  than  an  ordinary  expert  to  tell  long  leaf  from  the 
best  quality  of  short  leaf  pine;  they  are  so  similar  in  con- 
struction and  in  appearance  that  not  one  man  in  a  hundred 
who  professes  to  be  an  expert  can  tell  the  difference.  As 
consulting  engineer  of  the  Yellow  Pine  Manufacturers'  As- 
sociation, I  do  not  discriminate  between  these  two  for  wood 
block  paving  purposes.  Long  leaf  pine  has  a  greater  strengrth 
and  for  engineering  work  is  preferable.  On  street  pavements 
they  each  have  sufficient  strength  to  satisfy  the  demands  of  a 
wood  block  pavement,  and  there  is  no  difference,  so  far  as 
we  are  able  to  tell,  in  the  wearing  qualities  or  the  absorptive 
qualities  of  long  and  short  leaf  pine.  The  question  of  oils  is 
a  question  that  belongs  to  the  wood  preservers'  association 
and  to  the  chemists  of  the  country. 

As  to  the  oil,  I  say  a  medium  oil  is  my  preference,  and  I'd 
rather  have  an  oil  from  1.06  to  1.10  than  an  oil  from  1.10  to 
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1.14.  I  believe  the  lighter  oil  will  preserve  the  wood.  I  at- 
tempt to  overcome  absorption,  not  by  sand — I  am  very  much 
opposed  to  a  sand  filler;  it  does  not  conform  to  my  ideas  at 
all  of  good  construction;  I  believe  it  ought  to  be  a  bitumin- 
ous filler,  so  fluxed  as  not  to  melt  under  the  summer  sun  or 
become  brittle  under  the  winter  cold.  All  of  your  troubles 
can  be  overcome  by  a  proper  construction  of  the  pavement — 
if  you  will  lay  your  blocks  graving  ample  expansion  room  at 
the  curb,  close  jointed  lengthwise  with  Ji-in.  joints  between 
the  ends  of  your  blocks.  After  the  blocks  have  been  rolled, 
put  on  the  bituminous  filler,  such  as  I  have  described,  heated 
up  to  350  degrees,  until  it  is  as  thin  as  water;  you  will  not 
have  any  trouble  with  buckling  or  bleeding,  and  if  you  will 
put  a  pebbly  sand  on  this  coating  while  soft  you  will  have 
very  little  trouble  from  slipperiness.  I  have  given  this  sub- 
ject a  great  deal  of  study,  and  in  my  experience  I  have  had 
very  little  trouble  either  with  the  buckling  or  bleeding  of  the 
blocks.  I  want  to  impress  upon  you  that  the  Yellow  Pine 
Manufacturers'  Association  does  not  manufacture  blocks.  We 
take  no  part  in  the  manufacture  of  the  pavement  at  alL  I 
am  employed  by  the  association  for  the  sole  purpose  of  going 
over  the  United  States,  studying  the  specifications  of  diflFcr- 
ent  engineers,  examining  their  pavements  under  traffic  and 
suggesting,  where  possible,  changes  that  would  be  beneficial. 
CHAIRMAN  PARKER:  The  next  subject  is  a  paper  on 
"Water  Bound  Macadam,"  and  the  person  who  is  going  to 
deliver  the  paper  is  your  well  beloved  Deputy  State  Highway 
Commissioner  of  Pennsylvania,  Mr.  J.  W.  Hunter. 


WATER  BOUND  MACADAM 

By  J.  W.  HUNTER 
Deputy  State  Highway  CommlMloncr  of  PennajiTanlii 

The  macadam  road  of  today  takes  its  name  from  that  il- 
lustrious pioneer  road  builder,  a  Scotchman,  John  Loudon 
McAdam,  through  whose  influence  the  condition  of  roads  in 
Scotland  and  England  was  gjeatly  improved  more  than  a 
hundred  years  ago. 

Today,  the  "water  bound"  macadam  road  is  considered  by 
many  as  a  relic  of  the  dark  ages  and  the  road  builder  who 
advocates  the  laying  down  of  such  a  road  is  apt  to  be  con- 
sidered a  man  with  antiquated  ideas,  a  fossil,  a  man  far  be- 
hind the  times  and  speed  of  the  twentieth  century.  The  wri- 
ter does  not  agree  with  this  view.  Every  system  of  road  or 
street  improvement  has  its  place  in  the  great  work  of  mak- 
ing better  the  roads  and  highways  of  today.     A  system  of 
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highway  improvement  as  used  in  the  great  centers  of  popu* 
lation,  where  the  traffic  is  dense  and  almost  indeterminable, 
if  applied  to  the  rural  districts  of  the  state  would  be  consid- 
ered a  piece  of  folly  not  to  be  tolerated. 

The  brick  paved  road  and  the  concrete  road  have  their 
uses  and  are  the  types  of  road  to  be  laid  down  in  certain  lo- 
calities and  on  certain  kinds  of  soil.  The  bituminous  mac- 
adam and  asphaltic  macadam  roads  are  in  much  favor  at  the 
present  time,  as  having  an  ideal  surface  to  travel  over,  being 
less  dusty  and  more  nearly  waterproof  than  other  surfaces  and 
said  to  be  less  costly  to  maintain.  This,  however,  is  prob- 
lematic and  subject  to  experiment  and  proof. 

For  highways  that  are  main  lines  and  subject  to  extensive 
motor  and  other  vehicle  travel,  the  bituminous  macadam,  in 
connection  with  the  brick  pavement  immediately  adjacent  to 
the  centers  of  population  is  undoubtedly  the  better  method 
of  construction. 

Along  many  of  the  most  traveled  roads,  there  is  a  neutral 
axis  or  section  of  the  road  that  is  but  little  used  which  can 
well  be  improved  as  a  "water  bound"  macadam  or  telford 
macadam  road.  A  macadam  construction  is  all  that  is  neces- 
sary on  many  miles  of  lateral  roads  or  roads  in  a  purely  rural 
community,  or  where  motor  vehicle  traffic  is  light,  the  cost  of 
construction  being  less  than  that  of  other  kinds  of  construc- 
tion. The  cost  of  maintenance,  if  properly  done  and  done 
at  the  right  time,  will  not  be  more  than  y^  ct.  to  1  ct.  per  sq. 
yd.  per  year;  and  if  this  amount  is  expended  each  year  the 
public  will  have  a  good  surface  to  travel  over  all  .the  time, 
not  only  some  time,  but  all  the  time. 

Water  bound  macadam  has  two  faults  as  an  ideal  pave- 
ment for  light  traffic,  or  on  the  ordinary  country  road,  one 
of  which  is  its  tendency  to  break  up  under  motor  vehicle 
traffic,  and  the  other  is  the  liability  to  absorb  water.  These 
can  readily  be  overcome  by  the  application  of  a  bituminous 
wearing  surface.  In  this  connection  and  for  the  purpose  of 
supplying  a  base  for  a  bituminous  or  asphaltic  cement  top  or 
surface,  I  believe  that  water  bound  macadam  makes  as  good, 
if  not  better,  foundation  than  concrete. 

It  has  the  inherent  stability  and  lacks  the  creep  or  sheer 
in  expansion  and  contraction  of  its  aggregate.  It  is  more 
resilient,  causing  less  wearing  on  the  surface,  consequently 
permitting  of  a  thinner  wearing  surface  than  a  more  rigid 
or  unsrielding  concrete  base.  Water  bound  macadam  that 
is  well  shaded  will  but  seldom  ravel  or  become  dusty,  as 
the  moisture  is  held  in  place  and  not  evaporated.  Usually 
a  water  bound  macadam  laid  on  or  over  heavy,  damp  soil 
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docs  not  become  dusty  but  may  ravel  in  very  dry  weather, 
but  soon  recovers  after  a  rain  or  damp  season.  This  is 
notably  so  where  the  surfacing  is  composed  of  limestone. 

If  water  is  convenient  and  properly  applied  to  the  surface 
of  a  water  bound  macadam  road,  no  such  road  should  ravel 
or  become  dusty.  The  water  should  be  applied  at  night  so 
that  it  may  have  an  opportunity  of  penetrating  into  the 
surface  and  not  be  evaporated  by  the  sun  or  converted  into 
steam  when  applied  to  the  superheated  surface. 

The  watering  of  a  road  surface,  if  the  material  is  adjacent  to 
or  of  easy  access,  is  a  cheap  method  of  maintenance,  costing 
about  two  to  three  cents  per  square  yard,  where  the  price 
paid  for  water  is  from  $75  to  $85  per  million  gallons.  If 
the. water  is  obtained  from  a  stream  along  the  roadside  the 
cost  will  be  less. 

The  external  forces  to  be  overcome  in  traveling  over  a 
highway  are  usually  gravity,  friction,  collision  and  air. 
Gravity  and  friction  are  in  a  measure  overcome  and  the 
safety  and  economy  of  carriage  provided  for  if  the  high- 
way is  perfectly  straight  and  at  the  same  time  level — two 
conditions  that  are  rarely  obtained  in  the  same  road.  The 
overcoming  of  the  external  force  of  collision,  as  well  as  that 
of  friction,  depends  upon  the  character  of  the  surface.  A  hard 
smooth  surface  offers  the  least  oportunity  for  collision;  fric- 
tion and  gravity  are  more  easily  overcome  and  consequently 
less  tractive  force  is  required  in  propelling  a  given  load 
over  a  given  distance.  With  a  hard,  smooth  surface  and  a 
more  rapidly  moving  vehicle,  the  air  pressure,  or  resistance, 
becomes  greater  and  in  a  measure  counteracts  the  gains  made 
for  surface  or  wheel  friction  or  traction. 

What  material  will  give  the  best  surface  for  rapid,  safe  and 
economical  travel  and  at  the  same  time  offer  the  least  resist- 
ance to  gravity,  friction  and  collision  and  at  the  same  time 
accommodate  both  horse  and  motor  vehicle  traffic?  Bricks 
make  a  hard  and  comparatively  smooth  surface,  but  the 
external  collision  force  is  hard  to  overcome  and  presents  a 
considerable  obstruction  or  resistance  to  a  rapidly  moving 
vehicle;  for  heavy  or  slow  traffic  this  resistance  is  not  appar- 
ent. A  concrete  road  is  subject  to  the  same  criticism,  except 
the  collision  force  is  not  so  great.  Both  brick  and  concrete 
surfaces  are  objectionable  for  horse  traffic.  The  ordinary 
water  bound  macadam  surface  or  telford  macadam  surface  is 
a  better  surface  for  animal  traffic,  and  if  properly  maintained 
is  equally  as  good  for  motor  vehicle  traffic.  The  collision 
force  will  not  be  so  great  as  on  a  brick  pavement,  but  tractive 
force  will  be  slightly  increased. 
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The  one  surface  that  more  nearly  meets  all  the  conditions 
as  giving  the  least  possible  resistance  to  collision,  friction 
and  gravity  in  saving  rapid,  safe  and  economical  travel  and 
at  the  same  time  giving  a  surface  practically  dustless  and 
waterproof,  is  the  asphaltic  macadam  surface.  The  one  draw- 
back to  such  a  hard  smooth  surface,  which  is  not  found  in 
the  water  bound  macadam  surface,  is  its  tendency  to  become 
slippery  in  wet  weather,  thereby  becoming  dangerous  to 
horse  traffic. 

A  better  and  more  uniform  surface  of  water  bound  maca- 
dam will  be  obtained  when  more  care  is  given  to  the  prepara- 
tion of  the  foundation  upon  which  is  to  be  placed  the  crushed 
or  telford  stone;  when  more  care  is  taken  in  the  selection  of 
the  mineral  aggregate,  cubical  instead  of  triangular,  oblong  or 
semi-round  stone  used,  stones  that  of  themselves  will  under 
traffic  bond  together  and  only  of  such  hardness  as  will  be 
kept  bonded  by  the  traffic,  (much  of  the  raveling  of  "water 
bound*'  macadam  is  due  to  the  action  of  the  elements  and 
lack  of  sufficient  traffic  over  the  surface) ;  when  more  care  is 
taken  in  placing  the  top  course  of  stone,  spreading  it  in  from 
the  side  of  the  road  and  not  dumping  it  in  the  middle  of  the 
road  and  then  spreading  or  leveling  the  material;  and  with 
more  care  in  applsring  or  feeding  screenings  and  water  and  in 
rolling.  Such  a  surface  will  last  longer  without  repairs  and 
be  an  ideal  surface  for  ordinary  travel,  both  horse  and  motor 
vehicle,  and  one  that  will  make  as  good  a  foundation  for  an 
asphaltic  macadam  surface  as  can  be  laid,  when  the  increase 
of  traffic  warrants  such  construction. 

Many  of  the  old  turnpikes  that  now  form  parts  of  the 
system  of  state  highway  routes  will  be  maintained  as  water 
bound  macadam  roads  until  such  time  as  the  department  is 
warranted  by  reason  of  increased  traffic  in  laying  a  surface 
of  other  material.  These  turnpike  roads  were  originally 
built  and  maintained  for  years  with  stone,  broken  by  hand  on 
the  side  of  the  road  and  then  spread  on  the  foundation  pre- 
pared to  receive  them.  No  rollers  were  used,  but  the  traffic 
that  passed  over  the  stone  bound  them  together.  It  was  by 
this  method  that  Mr.  McAdam  reconstructed  the  old  pike 
roads  of  England.  In  the  counties  where  limestone  i^  plenti- 
ful most  of  the  700  miles  of  toll  roads  in  the  state  are  to  be 
found,  many  of  such  roads  having  an  ideal  surface,  save  for 
being  dusty  at  times,  such  surface  being  maintained  solely  by 
the  traffic,  no  rollers  being  used. 

I  believe  that  with  so  many  opportunities  to  make  use  of 
water  bound  macadam  economically  and  to  advantage,  the 
time  has  not  arrived,  and  will  not  arrive  for  many  years  to 
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come,  when  that  method  of  reconstructing  public  highways 
can  be  cast  aside  or  relegated  to  the  rear,  as  being  of  no 
value.  It  will  be  in  use  when  some  of  the  methods  being 
experimented  with  today  are  cast  aside. 


CHAIRMAN  PARKER:  The  next  paper  is  entitled 
"Sheet  Asphalt,"  and  will  be  presented  by  Mr.  George  H. 
Norton,  Deputy  Engineer  Commissioner  of  Buffalo,  N.  Y. 


SHEET  ASPHALT 

By  GEORGE  H.  NORTON 
Deputy  Engineer  Commiaeloner  of  Buffalo,  N.  Y. 

The  speci6cations  for  good  sheet  asphalt  pavement  and 
the  general  procedure  in  laying  it  are  too  well  standardized 
to  warrant  discussion  within  a  10-minute  limit.  This  pave- 
ment has  established  its  own  place  for  use  under  various 
known  conditions. 

Within  the  past  few  years  certain  changes  have  occurred 
in  traffic  conditions  which  have  largely  eliminated  one 
former  standard  road  construction  and  it  is  well  to  look 
forward  to  the  effect  of  these  changes  upon  sheet  asphalt 
through  the  introduction  of  heavy  motor  traffic.  The  truck 
with  wheel  load  of  5,000  lbs.  and  upwards  is  now  common 
on  such  pavements.  For  a  pavement  now  laid  which  is  to 
endure  at  least  20  years  in  the  future,  wheel  loads  of  10,000 
lbs.  or  more  may  reasonably  be  expected.  To  meet  these 
conditions  there  must  be  sufficient  base  to  carry  the  load, 
sufficient  tensile  strength  in  the  surface  to  withstand  the 
tractive  stresses  and  all  possible  adhesion  or  resistance  be- 
tween top  and  base  to  prevent  relative  movement. 

The  notes  here  presented  are  from  experience  in  the 
maintenance  of  asphalt  in  Buffalo,  N.  Y. 

The  first  sheet  asphalt  was  there  laid  in  1878  and  more 
or  less  has  been  laid  every  year  since  then.  About  five  and 
one-half  million  yards  have  been  laid  of  which  about  four 
and  one-third  million  remain.  The  oldest  in  service  is  9,000 
yards  laid  in  1881  and  26,000  in  1882.  About  two  million 
yards  are  20  years  old  or  more.  An  average  life  of  at  least 
21  years  is  expected.  Much  of  this  pavement  was  laid  on 
6  ins.  of  natural  cement  concrete  for  a  base.  On  some 
of  these  streets  there  are  now  appearing  small  circular  de- 
pressions without  rupture  of  surface.  It  is  assumed  that 
these  are  due  to  a  breaking  down  of  the  base  by  heavy 
traffic  loads.  These  will  undoubtedly  be  followed  by  a  cor- 
responding break  in  the  surface.  Under  this  assumption  of 
cause  and  effect,  this  base  is  not  sufficient.  This  6  ins. 
of  natural  cement  concrete  may  be  equal  in  carrying  strength 
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to  4  or  5  ins.  of  Portland  cement  concrete^  and  such  may 
therefore  be  assumed  as  of  doubtful  strength  for  a  satis^ 
factory  foundation. 

Many  English  cities  are  now  using  from  8  to  ijO  ins.  and 
even  12  ins.  of  concrete  for  pavement  base.  This  change 
has  arisen  from  their  earlier  and  more  extensive  experi- 
ence with  heavy  motor  traffic. 

In  the  larger  cities  it  is  also  necessary'  to  route  heavier 
loads  up  to  30  or  40  tons  over  some  streets.  At  present 
we  use  a  6-in.  Portland  cement  base  on  all  pavements,  but 
this  will  now  be  increased  to  8  ins.  on  certain  heavy  traffic 
streets. 

No  base  should  be  expected  to  hold  over  extended  settle- 
ments in  the  underlying  soil,  but  should  not  shear  down 
over  small  depressions  or  soft  places. 

If  we  assume  the  circumference  of  one  of  the  above  noted 
pothole  depressions  as  30  ins.  in  a  6-in.  base  there  would 
be  180  sq.  ins.  in  shear.  At  the  common  assumption  of  60 
lbs.  per  sq.  m.  for  concrete  in  shear,  the  safe  working  load 
would  be  10,800  lbs.,  or  a  safe  strength  for  motor  truck 
loads  but  not  for  occasional  loads  of  15,000  or  20,000  lbs. 
per  wheel. 

With  a  satisfactory  base  provided,  the  strength  of  the 
top  must  be  considered.  With  a  motor  developing  60  HP. 
at  10  ft.  per  second,  the  tractive  effort  on  each  of  two 
wheels  would  be  1,650  lbs.  If  this  be  distributed  over  8  ins. 
of  wheel  face  there  is  a  tensile  stress  of  200  lbs.  per  lin. 
in.  of  tire  transferred  to  the  pavement  surface.  If  this  be 
resisted  by  but  one  inch  in  depth  of  surface  there  is  a 
stress  of  200  lbs.  per  sq.  in.  within  the  asphalt  surface. 
Will  it  always  stand  it?  With  a  plastic  top  mixture  there 
willt  undoubtedly  be  some  surface  displacement;  with  a 
hard  mixture  or  in  cold  weather  may  not  a  thin  top  be» 
ruptured?  These  are  only  offered  as  suggestive  questions 
to  those  who  have  inclined  toward  a  thin  surface,  or  for 
the  possible  effect  upon  surface  repairs  where  new  material 
in  a  thin  layer  may  not  be  thoroughly  welded  to  the  underly- 
ing mslte  rial. 

This  question  of  surface  movement  under  traffic  naturally 
leadd  to  consideration  of  the  binder  course.  What  is  here 
said  may  be  considered  as  a  heresy  in  accepted  asphalt  prac- 
tice. Buffalo  ha-s  continued  to  use  the  open  binder  although 
the  cl6se  binder  is  nlost  generally  recommended  and  used. 
We  have  continued  the  use  of  open  binder  after  full  and 
conservative  consideration  that  there  are  yet  sufficient  sound 
theoretical  reasons  only  to  be  set  aside  by  proved  results. 
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The  main  function  of  a  binder  course,  as  the  name  implies, 
is  to  connect  the  wearing  surface  with  the  base.  Another 
function  may  be  considered  as  that  of  protecting  the  surface 
from  moisture  in  or  upon  the  base.  No  material  adhesion 
of  any  binder  to  a  concrete  base  may  be  expected  unless 
possibly  through  an  applied  paint  course.  With  an  open 
binder  thoroughly  rolled  in  a  thin  layer  the  sharp-edged 
pieces  of  stone  must  be  forced  into  all  inequalities  of  the 
concrete  base  and  to  a  greater  extent  than  if  partially  sup- 
ported by  a  matrix.  The  topping  when  rolled  on  this  open 
binder  is  forced  down  and  into  the  interstices  from  ^  to  ^ 
in.,  thus  forming  an  asphaltic  concrete  having  much  sta- 
bility and  integral  with  the  topping. 

An  argument  in  favor  of  the  close  binder  is  that  it  re- 
sists disturbance  during  the  laying  of  the  top  and  may  even 
be  safely  used  for  some  light  traffic.  But  this  very  advan- 
tage introduces  the  well  known  difficulty  of  making  proper 
adhesion  where  the  surfaces  are  smooth  and  have  dust  and 
increases  the  danger  of  cleavage  or  movement  along  the. 
joint  plane.  For  resistance  against  lateral  forces  there  ap- 
pears a  material  advantage  for  open  binder  into  which  the 
surface  mixture  may  be  so  forced  as  to  obtain  positive  bond. 

Another  possible  advantage  of  the  open  binder  is  that 
it  provides  a  small  but  distinct  drainage  course  for  water 
passing  the  surface  at  car  tracks  or  through  breaks. 

The  points  here  intended  to  be  emphasized  are  that  the 
standard  sheet  asphalt  is  a  paving  material  having  excellent 
resistance  to  wear  when  properly  supported.  This  support 
must  be  not  only  vertical  by  provision  of  a  stable  base, 
but  lateral  by  a  sufficient  thickness  within  itself  to  with- 
stand tensile  traffic  stresses  without  tearing  and  having  con- 
tinuity to  transfer  these  stresses  to  the  base  in  the  most 
direct  manner. 

Unless  these  supports  are  fully  provided  this  pavement 
can  not  successfully  meet  the  increased  traffic  requirements 
most  evident  for  the  future. 


CHAIRMAN  PARKER:  Before  you  go  ahead,  gentlemen, 
I  have  got  to  put  a  proposition  up  to  the  meeting  here  and 
see  what  you  have  to  say.  I  think  you  all  want  to  have 
lunch  before  you  go  out  in  the  automobiles;  I  am  therefore 
going  to  suggest  that  the  paper  on  "Unit  Price  and  Lump 
Sum  Contracts  and  Percentage  Work,"  by  H.  C.  Hill,  En- 
gineer, Lane  Construction  Co.,  and  the  discussion  which  is 
to  follow  it,  be  postponed  until  tomorrow,  Friday  morning. 
Now  I  would  like  to  have  your  opinions  or  suggestions  or  a 
motion  from  some  one  to  that  effect. 
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[It  was  moved,  seconded  and  voted  that  the  suggestion  of 
the  chairman  be  carried  out. 

CHAIRMAN  PARKER:  Next  is  a  paper  on  "Granite 
Block"  by  Mr.  R.  H.  Gillespie,  Chief  Engineer  of  Highways 
of  the  Borough  of  the  Bronx,  N«vv  York  City. 


GRANITE  BLOCK 

By  R.  H.  GILLESPIE 

Chlftf  EngUnMT  of  S«wert  and  Highways,  Borough  of  tho  Broni, 

New  York,  N.  Y. 

Stone  in  many  forms  has  been  used  for  pavements  from 
the  earliest  times.  The  old  Roman  roads  were  constructed 
of  solid  masonry,  in  many  cases  as  much  as  3  ft.  in  depth, 
consisting  of  irregular  shaped  stones  with  interstices  care- 
fully filled  with  smaller  stones,  and  the  surface  finished 
smooth  and  true.  These  roads  were  wasteful  of  material 
but  remarkable  for  their  durability  and  excessive  cost. 

The  earliest  pavements  laid  in  this  country  were  of  the 
cobblestone  variety,  consisting  of  bank  or  water  cobbles, 
varying  from  4  to  9  ins.  in  diameter,  embedded  in  earth, 
an  attempt  being  made  to  lay  the  cobbles  to  a  uniform  sur- 
face. This  style,  of  pavement,  while  cheap,  was  remarkable 
for  the  noise  produced  by  traffic  passing  over  it,  and  it  was 
also  very  severe  on  draft  animals  owing  to  the  constant  jar 
from  the  load  hauled. 

Following  cobblestones,  came  what  is  known  as  the  Bel- 
gian block.  This  type  of  pavement  was  a  marked  improve- 
ment over  the  cobblestone,  and  many  miles  of  it  were  laid 
in  New  York  City  and  vicinity.  The  blocks  were  usually 
of  trap  rock  quarried  along  the  west  bank  of  the  Hudson 
in  the  vicinity  of  the  Palisades,  and  in  sizes  were  from  6 
to  7  ins.  square  on  top,  and  about  7  ins.  in  depth,  with 
a  bottom  dimension  slightly  less  than  the  top.  They  were 
laid  without  foundation  other  than  a  sand  bed  and  joints. 
While  Belgian  block  was  ah  improvement  on  its  predeces- 
sor (the  cobblestone),  still  it  was  open  to  many  of  the 
same  objections.  It  was,  like  the  cobble,  very  noisy  and 
severe  on  animals  on  account  of  its  roughness,  and  offered 
a  poor  foothold  partly  on  a-ccount  of  the  shape  of  the 
block  and  partly  on  account  of  the  smooth  glass-like  sur- 
face of  the  individual  blocks  when  worn  by  traffic. 

Following  the  Belgian  block,  came  the  "specification" 
Belgian,  which  differed  only  in  that  the  blocks  were  oblong, 
similar  in  shape  to  the  present  day  granite  blocks,  and  were 
open  to  the  same  objections  as  the  square  block,  except 
that  they  afforded  a  better  foothold  for  horses. 
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.  Next  came  the  granite  block,  which  combined  the  good 
qualities  of  the  cobble  and  Belgian  blocks,  with  desirable 
qualities  of  its  own.  On  January  1,  of  this  year,  there  ex- 
isted in  the  City  of  New  York  312  miles  of  granite  block 
pavement.  It  is  perhaps  reasonable  to  believe  that  this  type 
of  pavement  in  its  present  improved  form — and  as  it  is 
likely  to  be  further  improved  in  the  future — will  increase 
rather  than  diminish  in  popularity.  Its  noisiness,  which  has 
been  its  chief  objection  in  the  past,  is  materially  reduced 
in  the  improved  block,  and  in  view  of  the  rapid  increase 
in  the  use  of  rubber-tired  vehicles,  this  objection,  it  is  pre- 
dicted, will  soon  entirely  disappear.  The  earlier  pavements 
of  the  granite  block  type  in  New  York  City  and  vicinity  were 
laid  on  a  sand  foundation  varying  from  1^^  to  3  ins.  in  depth; 
the  blocks  were  from  8  to  12  ins.  in  length,  3^  to  4J4  ins. 
in  width,  and  7  to  8  ins.  in  depth,  so  dressed  as  to  lay  joints 
not  exceeding  1  in.  Later  specifications  reduced  the  maxi- 
mum width  of  joint  to  }i  in.  The  pavement  was  then  sanded, 
rammed  and  sanded  again,  and  after  all  vertical  joints  were 
broomed  full,  the  street  was  opened  to  traffic.  In  the  early 
'90's  a  concrete  foundation  was  provided  for  streets  of  par- 
ticularly heavy  traffic.  The  dimensions  of  the  blocks,  how- 
ever, remained  the  same.  On  the  concrete  foundation  was 
placed  a  sand  cushion  from  1  in.  to  2  ins.  in  thickness,  and  the 
blocks  laid  with  all  vertical  joints  filled  with  hot  tar  and 
gravel. 

Early  in  1911  the  engineers  of  the  various  boroughs  of 
the  city  revised  the  specifications  to  provide  for  the  so-called 
improved  block.  There  was  no  concerted  action,  however, 
in  this  respect.  Manhattan  specified  a  block  7  to  11  ins.  long, 
3^  to  4^  ins.  wide  and  4}i  to  5^  ins.  deep,  dressed  to  lay 
^-in.  joints.  The  Bronx  block  was  6  to  9  ins.  long,  354  to 
4%  ins.  wide,  and  5  to  5H  ins.  deep,  dressed  to  lay  54-in. 
joints.  The  Brooklyn  block  did  not  agree  with  either,  with 
the  result  that  the  quarrymen  were  at  sea  and  hesitated  to 
get  out  large  quantities  of  blocks  in  advance  of  actual 
orders.  During  the  winter  of  1912,  concerted  action  on  the 
part  of  the  quarrymen  and  engineers  representing  the  dif- 
ferent boroughs  brought  about  a  standard  specification 
which  fixed  the  size  of  the  improved  block  at  6  to  10  ins. 
in  length,  354  to  45^  ins.  in  width,  and  4^  to  5%  ins.  in 
depth,  and  dressed  to  lay  5^-in.  joints. 

Manhattan  laid  its  first  improved  block  pavement  on 
Fourth  Ave.,  between  8th  and  23rd  Sts.;  the  Bronx  on  Teas- 
dale  Place,  between  Boston  Road  and  Cauldwell  Ave.,  the 
former  being  a  street  of  yery  heavy  commercial  traffic,  the 
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latter  a  street  of  light  traffic  but  with  a  9.6  per  cent  gradient 
Each  was  laid  under  the  specifications  peculiar  to  the  re- 
spective boroughs  as  to  the  size  of  blocks  and  dressing. 
The  vertical  joints  of  the  Fourth  Ave.  pavement  were 
filled  with  hot  paving  cement  and  coarse  sand,  and  cost 
13.55  per  sq.  yd.  including  foundation;  the  Teasdale  Place 
pavement  was  filled  with  Portland  cement  grout  mixed  in 
proportion  of  one  part  cement  and  two  parts  Cow  Bay  sand, 
and  cost  $4.85  per  sq.  yd.,  including  foundation.  The  high 
price  on  this  contra<:t  was  probably  due  to  the  small  amount 
called  for  (725  sq.  yds).  During  the  season  of  1912,  large 
areas  of  this  type  of  pavement  were  laid  under  the  standard 
specifications  for  improved  block.  The  reports  for  the  year 
ending  December  31,  1912,  for  Manhattan  and  the  Bronx 
indicate  these  ares^s  as  follows: 

So.  yds.       Miles. 


Manhattan — ^Improved  grranite  blook 156,000         7.61 

Bronx — ^Improved    srranlte    block    54,975         2.21 

Manhattan — Special   Imp.    srranite   blook 108,000         4.17 


the  latter  differing  from  the  former  in  that  the  joints  are 
^-in.  instead  of  j4-in.  All  the  Bronx  improved  granite 
pavements  have  joints  grouted  with  Portland  cement  mortar, 
and  all  those  laid  in  Manhattan  are  laid  with  paving  cement 
and  sand.  The  average  cost,  including  a  6-in.  concrete  base, 
in  Manhattan  has  been  about  $4.50  per  sq.  yd.,  and  in  the 
Bronx  $4.18  per  sq.  yd.  Contracts  are  now  in  force  or  in 
preparation  for  extensive  areas  of  this  type  of  pavement. 

Recently  a  granite  pavement  was  laid  in  the  Brooklyn 
Navy  Yard  similar  to  the  Durax  and  Kleinpflaster  block 
pavements  of  England  and  Germany.  The  blocks  were 
manufactured  in  Salisbury,  N.  C,  with  an  imported  sett- 
making  machine  and  were  smooth  and  uniformly  2^  by 
3^  ins.  head  dimensions.  On  account  of  this  uniformity  in 
size,  the  laying  in  concentric  circles  or  segments  as  practiced 
in  Europe  had  to  be  abandoned,  and  the  blocks  laid  in 
straight  lines  or  in  arcs  or  circles  of  long  radii.  The  pave- 
ment was  laid  on  concrete  with  a  cushion  of  stone  chips 
H-in.  in  depth.  The  joints  were  filled  with  the  same  material 
and  poured  with  hot  paving  pitch.  This  type  of  pavement 
has  been  used  extensively  in  Europe  and  has  g^ven  excellent 
results  under  heavy  traffic  conditions.  Though  it  may  be  an 
economical  pavement  abroad  owing  to  the  lack  of  quarries 
furnishing  suitable  stone  and  the  necessity  of  making  use 
of  small  fragments  that  cannot  be  used  for  other  purposes, 
as  well  as  the  low  cost  of  labor,  it  is  believed  that  in  this 
country  where  there  are  many  suitable  quarries  and  where 
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labor  is  very  costly  and  entirely  inexperienced  in  laying  this 
type  of  pavement,  the  materially  higher  cost,  as  compared 
with  the  cost  of  improved  blocks  as  at  present  laid,  would 
hardly  seem  justified. 

The  writer  wishes  to  bring  out  in  the  paper  the  great 
economic  value  for  repaving  purposes  of  existing  granite 
block  pavements  originally  laid  on  a  sand  foundation.  In 
1908  the  suggestion  was  made  to  the  Bronx  authorities  as 
to  the  advisability  of  making  use  of  the  old  granite  blocks 
by  splitting  and  redressing  them.  Strange  to  say,  the  per- 
son making  this  suggestion  was  a  paving  contractor  largely 
interested  in  granite  quarries.  The  scheme  met  with  approval 
and  a  contract  was  gotten  out  for  repaving  Webster  Ave- 
nue from  16Sth  St.  to  171st  St.,  with  the  result  that  aa 
excellent  pavement  was  obtained  at  very  low  cost.  There  has 
been  practically  no  maintenance  cost  since  the  contract  was 
completed,  and  the  pavement  at  the  present  time  is  in  very 
satisfa-ctory  condition.  The  blocks  laid  on  sand,  under  the 
old  specifications,  are  in  most  cases  fully  up  to  the  length 
specified;  in  fact,  a  considerable  proportion  run  from  12 
to  14  ins.  in  length  and  are  rarely  less  than  7  ins.  in  depth. 
The  splitting  and  dressing  consists  in  breaking  in  two  the 
blocks  running  in  length  from  11  ins.  up,  using  the  broken 
face  as  the  head  and  dressing  the  ends  and  sides  to  lay 
H-in.  joints.  The  finished  blocks  are  from  6J4  to  8  ins. 
long,.  3l4  to  4y2  ins.  wide,  and  5j^  to  6}^  ins.  deep.  Blocks 
shorter  in  length  than  11  ins.  are  reheaded  where  necessary, 
dressed  to  lay  the  required  joints,  and  as  a  rule  are  used 
along  the  street  railway  tracks.  The  splitting  and  dressing 
are  done  on  the  streets  by  cutters  who  receive  about  1J4  cts. 
for  each  redressed  block,  each  man  getting  out  from  450  to 
600  blocks  per  8-hour  day,  depending  partly  on  his  skill  and 
speed  and  partly  on  the  character  of  the  granite  and  the 
condition  of  the  blocks.  As  the  blocks  are  dressed  they  are 
piled  along  the  sidewalk  until  the  concrete  is  in  readiness 
for  the  pavement.  The  blocks  are  laid  in  the  usual  manner, 
in  rows,  at  right  angles  to  the  curb  line  on  a  6-in.,  1:3:6  con- 
crete foundation  with  a  1^-in.  sand  cushion.  Up  to  Novem- 
ber 15.  of  this  year,  207,150  sq.  yds.  (or  7.96  miles)  of  this 
type  of  pavement  had  been  laid  in  the  Borough  of  the 
Bronx,  all  of  it  with  vertical  joints  filled  with  Portland 
cement  grout,  at  an  average  cost  of  $1.21  per  sq.  yd.,  exclu- 
sive of  concrete  base,  as  compared  with  an  average  cost  of 
13.20  per  sq.  yd.,  for  new  improved  granite  block,  exclusive 
of  foundation. 

At  the  beginning  of  the  present  year  there  existed  in  the 
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Greater  City  old  style  granite  blocks  on  a  sand  foundation, 
as  follows: 

Sq.  yds.      Miles. 

Manhattan 406,076  or  18.6 

Brooklyn    1.149.828    "    78.» 

Bronx    688,8^6    "    28.8 

Queens    277.800    "    26.0 

Richmond    41.682    **     2.4 

Total 2.668.616    "  148.2 

This  represents  over  50,000,000  granite  blocks,  nearly  all  of 
which  are  suitable  for  redressing,  and  when  so  redressed 
and  relaid,  as  above  described,  will  produce  pavements  that 
for  cleanliness,  smoothness,  adaptability  to  heavy  traffic,  and 
durability  are  practically  equal  to  the  new  granite  pavements 
laid  under  the  present  improved  specifications  and  at  con- 
siderably less  than  half  the  cost.  During  the  past  four  years 
all  the  improved  and  redressed  granite  pavements  in  the 
Bronx  have  been  laid  with  joints  filled  with  Portland  cement 
grout,  while  in  Manhattan  and  the  other  boroughs  they  have 
been  filled,  for  the  most  part,  with  paving  cement  or  paving 
cement  and  gravel.  The  writer  is  of  the  opinion  that  under 
like  conditions  a  thoroughly  and  well  grouted  granite  pave- 
ment will  give  better  results  than  one  where  paving  cement 
and  gravel  are  used.  It  is  more  easily  cleaned,  is  apt  to 
shed  water  more  readily,  is  slightly  smoother,  and  there  is 
less  tendency  for  the  blocks  to  turtle-back.  There  is  one 
temporary  but  serious  objection,  while  it  lasts,  to  the  grouted 
pavements  that  should  be  noted;  viz.,  the  interference  and 
inconvenience  to  business  interests  along  the  line  of  the 
street  due  to  the  time  that  the  street  must  be  kept  free 
from  traffic  while  waiting  the  setting  of  the  grout.  This 
time  should  be,  .under  the  most  favorable  conditions,  not 
less  than  one  week.  Still  it  is  quite  practicable  to  pave 
one-half  of  a  street  at  a  time,  and  thus  to  some  extent  mini- 
mize this  objection. 

In  conclusion,  the  writer  ventures  the  opinion  that  for 
streets  which  are  called  upon  to  accommodate  a  large  amount 
of  heavy  commercial  traffic,  the  pavement  of  the  granite 
block  type  (whether  new  or  redressed,  whether  grouted  or 
tarred),  under  the  present  specifications,  will  prove  more 
economical  and  generally  satisfactory  than  pavements  of 
perhaps  any  other  type  on  account  of  its  adaptability  to  all 
grades,  its  non-slipperiness.  its  sanitariness  and  its  durabil- 
ity. Its  chief  objection,  noisiness,  as  stated  before,  is  elimi- 
nated to  some  extent  by  the  use  of  a  smoother  block,  and, 
further  by  the  advent  and  increasing  use  of  rubber-tired 
motor  vechicles  for  iron-shod  horse-drawn  vehicles. 
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The  Inspection  Trip 

On  the  afternoon  of  Thursday,  December  11,  about  two 
hundred  of  the  delegates  and  guests  at  the  convention  were 
taken  on  an  inspection  trip  over  various  roads  and  streets 
in  and  near  Philadelphia.  The  trip  was  arranged  by  the 
Bureau  of  Highways  and  Street  Cleaning  of  the  Department 
of  Public  Works  and  was  made  in  about  forty  automobiles 
furnished  by  the  bureau. 

Starting  from  the  convention  hall  at  Broad  and  Callowhill 
Sts.,  the  route  led  over  Broad  and  Spring  Garden  Sts.  to  the 
Park  Drive,  through  Fairmount  Park  to  Wayne  Ave.  and 
Lincoln  Drive;  thence  northwesterly  over  McCallum  St., 
Mermaid  Lane,  Cherokee  St.,  Moreland  Ave.,  Huron  St, 
Willow  Grove  Ave.,  Seminole  Ave.,  Chestnut  Hill  Ave.  and 
Bethlehem  Pike  to  Stenton  Ave.  From  this  point  the  route 
led  in  a  generally  easterly  direction  to  the  city  line  at 
Oak  Lane;  thence  through  various  roads  in  Montgomery 
County  to  the  city  line  at  Ryers  Ave.  and  Cottman  St  From 
here  the  party  passed  over  Cottman  St.  and  Castor  Road  to 
the  Bustleton  Pike;  thence  to  the  service  test  roadway,  ex- 
tending from  the  junction  of  the  Byberry  and  Bensalem 
Turnpike  and  the  Bustleton  Turnpike  to  the  northerly  city 
line,  over  the  former  thoroughfare. 

The  cars  passed  slowly  over  the  26  sections  of  the  service 
test  roadway  and,  making  a  short  detour  at  the  end,  returned 
over  the  same  route  to  the  junction  of  Castor  Road  and 
Cottman  St.  Short  stops  were  made  along  the  service  test 
roadway  to  allow  those  who  so  desired  to  examine  the  differ- 
ent pavements.  At  the  side  of  each  section  the  Bureau  of 
Highways  and  Street  Qeaning  had  erected  signs  giving  the 
number,  length  and  location  of  the  section  and  the  kind  of 
pavement,  together  with  a  somewhat  detailed  description  of 
its  construction.  Before  starting,  those  taking  the  trip  had 
also  been  provided  with  pamphlets  describing  the  roadway 
and  with  sheets  showing  the  itinerary  of  the  trip  and  the 
kind  of  surface  on  each  road  and  street  passed  over. 

The  return  trip  from  the  intersection  of  Cottman  St.  and 
Castor  Road  was  made  over  Cottman  St,  Oxford  Pike, 
Northeast  Boulevard  and  Broad  St.  At  the  northeasterly 
end  of  the  boulevard  a  stop  was  made  to  allow  the  delegates 
to  inspect  the  work  being  done  by  the  McNichol  Paving 
&  Construction  Co.  which  holds  the  contract  for  work  now 
in  progress,  which  will  cost  approximately  $1,000,000. 

The  detailed  itinerary  of  the  trip,  together  with  the  kinds 
of  road  and  pavement  passed  over,  was  as  follows: 

From  the  First  Regiment  Armory,  Broad  and  Callowhill 

196 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 

Sts.,  over  Broad  St.,  paved  with  asphalt  in  1911,  to  Spring 
Garden  St.,  and  thence  as  follows: 

Spring  Garden  St. — Asphalt,  1911. 

Park  Drive — Park  entrance  to  Girard  Ave.  Bridge, 
Amiesite,  1911;  Girard  Ave.  Bridge  to  Falls  Bridge,  Filber- 
tine,  1911;  Falls  Bridge  to  Lincoln  Drive,  Bermudez  asphalt, 
1911. 

Lincoln  Drive— Filbertine,  1912. 

McCallum  St. — Lincoln  Drive  to  point  north  of  Ellett  St., 
water  bound  macadam,  1912,  surface  treatment  in  1913  with 
Tarvia  "B;"  Elliott  St.  to  Allen's  Lane,  Filbertine,  1912; 
Allen's  Lane  to  Gowan  Ave.,  water  bound  macadam,  1912, 
surface  treatment  in  1913  with  Tarvia  "A;"  Gowan  Ave.  to 
Cresheim  Bridge,  penetration  Standard  binder  **B,"  1911; 
Cresheim  Bridge  to  Mermaid  Lane,  Filbertine,  1912. 

Mermaid  Lane — Filbertine,  1912. 

Cherokee  St.— Filbertine,  1912.  \ 

Moreland  Ave. — Filbertine,  1912. 

Huron  St.— Filbertine,  1912. 

Willow  Grove  Ave. — Huron  St.  to  the  Pennsylvania  Rail- 
road Bridge,  Filbertine,  1912;  Pennsylvania  Railroad  Bridge 
to  Seminole  Ave.,  water  bound  macadam,  1913,  surface  treat- 
ment in  1913  with  Tarvia  "B." 

Seminole  Ave. — Willow  Grove  Ave.  to  150  ft.  south  o4 
Gravers'  Lane,  Filbertine,  1912;  150  ft.  south  of  Gravers 
Lane  to  Highland  Ave.,  water  bound  macadam,  1912,  sur- 
face treatment  in  1913  with  Tarvia  "B;"  Highland  Ave,  to 
300  ft.  north  of  Highland  Ave..  Filbertine,  1912;  300  ft.  north 
of  Highland  Ave.  to  Chestnut  Hill  Ave.,  water  bound 
macadam,  1912,  surface  treatment  in  1913  with  Tarvia  "B." 

Chestnut  Hill  Aye. — Seminole  Ave.  to  Owens  Lane,  water 
bound  macadam,  1912,  surface  treatment  in  1913  with  Tarvia 
"B;"  Owens  Lane  to  Bethlehem  Pike,  Filbertine,  1912. 

Bethlehem  Pike — Water  bound  macadam,  1912,  surface 
treatment  in  1913  with  Ugite  1-C. 

Stenton  Ave. — Bethlehem  Pike  to  Gravers'  Lane,  water 
bound  macadam,  1912,  surface  treatment  in  1913  with  Ug^ite 
1-C;  Gravers'  Lane  to  Cresheim  Bridge,  maintained  by  Chel- 
tenham Township,  old  water  bound  macadam  treated  with 
Ugite;  Cresheim  Bridge  to  point  250  ft.  south,  water  bound 
macadam  laid  in  1912,  surface  treatment  in  1913  with  Glutrin; 
250  ft.  south  of  Cresheim  Bridge  to  Mt.  Pleasant  Ave.,  Fil- 
bertine, 1912;  Mt.  Pleasant  Ave.  to  point  210  ft.  south  of 
Phil-Ellena  St.,  Filbertine,  1913;  210  ft.  south  of  Phil-Ellena 
St.  to  Washington  Lane,  old  Tarvia  penetration,  1909,  sur- 
face treatment  in  1913  with  Tarvia  "A;"  Washington  Lane 
to   Haines   St.,   Filbertine,   1909. 
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Haines  St. — Stenton  Ave.  to  Limekiln  Pike,  Filbertinc, 
1913;  Limekiln  Pike  to  18th  St.,  old  water  bound  macadam, 
recently  dug  up  for  the  installation  of  water  pipes,  under 
contract  to  be  resurfaced  with  Filbertine;  18th  St.  to  15th 
St.,  Filbertine,  1913;  15th  St.  to  York  Road,  water  bound 
macadam,  1912,  surface  treatment  in  1913  with  Tarvia  "A." 

York  Road— Filbertine,  1911. 

Oak  Road— Filbertine,  1911. 

Cheltenham  Ave. — Filbertine,  1913. 

Oak  Lane — Bermudez  asphalt,  mixing. 

Cheltenham  Road — Old  water  bound  macadam. 

Garfield  Ave. — Old  water  bound  macadam. 

Ryers  Ave. — Old  water  bound  macadam,  surface  treatment 
in  1913  with  asphaltic  oil. 

Cottman  St. — Ryers  Ave.  to  Philadelphia  &  Reading  Rail- 
way, water  bound  macadam,  1913,  surface  treatment  in  1913 
with  Tarvia  "B;"  Philadelphia  &  Reading  Railway  to  Second 
St.  Pike,  bituminous  pavement,  Topeka  specification,  1913; 
Second  St.  Pike  to  Castor  Road,  Filbertine,  1909. 

Castor  Road — Penetration,  Texaco  road  asphalt,  1912;  two 
sections  of  water  bound  macadam,  1912;  surface  treatment, 
1913,  Ugite   1-C. 

Bustleton  Pike — Castor  Road  to  Pennypack  Creek  Bridge, 
old  Tarvia  penetration  section,  laid  1909,  surface  treatment 
in  1913  with  Tarvia  "A;"  Pennypack  Bridge  to  Welsh  Road, 
old  Tarvia  penetration,  1910,  under  guarantee;  Welsh  Road 
to  Byberry  and  Bensalem  Turnpike  (service  test  road),  old 
Tarvia  penetration.  1909,  surface  treatment  in  1913  with 
Tarvia  "A." 

Service  test  roadway — ^26  sections,  paved  with  different 
materials. 

At  the  end  of  the  service  test  roadway  the  party  turned 
and  went  back  over  the  service  test  roadway,  Bustleton  Pike 
and  Castor  Road  to  the  intersection  of  Castor  Road  and 
Cottman  St.,  thence,  as  follows: 

Oxford  Pike — Old  water  bound  macadam. 

Northeast  Boulevard — Under  construction  under  contract 
with  the  McNichol  Paving  &  Construction  Co.  for  the  com- 
pletion of  same  from  2d  St.  to  Rhawn  St.;  contract  amount- 
ing to  $1,000,000.  The  boulevard  is  300  ft.  in  width  between 
building  lines,  with  a  central  driveway  of  60  ft.  and  two 
side  driveways  34  ft.  each.  The  central  driveway  is  paved 
with  a  30-ft.  strip  of  bituminous  pavement  (Filbertine)  and 
water  bound  macadam  shoulders,  with  brick  gutters.  The 
side  driveways  arc  to  be  paved  for  their  full  width  with 
bituminous  pavement  (Topeka  specification)  with  brick 
gutters. 
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Thence  over  the  Northeast  Boulevard  from  Oxford  Pik^ 
(Oxford  Circle)  to  Broad  St.  (The  portion  of  the  boulevard 
from  2d  St.  to  Broad  St.  was  completed  in  1910  with  water 
bound  macadam  paving.) 

Broad  St. — Paved  with  aspWlt  for  its  entire  length,  laid  at 
various  times  between  1900  and  1911,  with  the  exception  of 
a  section  from  Silver  St.  to  Cumberland  St.,  which  is  paved 
with  redressed  granite  blocks. 


SIXTH  SESSION 
Thursday  Evening,  December  11 

'  The  sixth  session  of  the  convention  was  a  public  meeting 
and  was  held  on  Thursday  evening,  Dec.  11,  in  the  Ball 
Room  of  the  Bellevue-Stratford  Hotel.  It  was  called  to 
order  shortly  after  8  o'clock  by  J.  C.  McAvoy  of  the  Enter- 
tainment Committee,  who  introduced  as  the  permanent 
chairman  Director  Morris  L.  Cooke  of  the  Philadelphia  De- 
partment of  Public  Works. 

Before  introducing  the  first  speaker  of  the  evening,  Di- 
rector Cooke  spoke  briefly  on  the  special  significance  of 
the  convention  to  Philadelphia  and  to  the  state  of  Pennsyl- 
vania. He  saii  that  there  were  evidences  from  all  sides  of 
a  deep  determination  on  the  part  of  the  people  to  have  good 
roads — good  roads  were  essential  from  the  economic  stand- 
point and  from  the  standpoint  of  the  enjoyment  of  the  peo- 
ple, and  they  were  going  to  have  them.  We  could  go  through 
a  period  of  chaos  if  we  liked,  he  said,  but  it  seemed  that 
through  such  gatherings  as  the  convention  chaos  might  be 
by-passed  and  the  work  carried  out  in  such  a  way  that  the 
people  would  get  a  dollar's  worth  of  value  for  each  dollar 
expended.  He  expressed  the  belief  that  highway  engineers 
were  emerging  from  the  period  of  uncertainty,  and  said  that 
it  behooved  us  to  see  that  the  profession  of  highway  engi- 
neering was  fostered  in  every  way  and  to  take  an  intelligent 
interest  in  the  subject.  He  then  introduced  as  the  first 
speaker  T.  R.  McDowell,  President  of  the  Chester  County 
(Pa.)  Supervisors'  Association. 

In  opening  his  address,  Mr.  McDowell  said  that  it  would 
seem  unnecessary  in  a  gathering  such  as  he  was  addressing 
to  lay  emphasis  on  the  importance  of  good  roads,  but  that, 
as  in  many  other  important  questions,  the  desired  results 
could  be  obtained  only  by  a  continued  insistence  upon  the 
advantages  of  road  improvement.  He  said  that  there  was 
only  one  side  to  the  question  and  that  what  difference  of 
opinion  existed  was  as  to  the  means  of  accomplishing  the 
betterment  of  the  public  highways.     As  an  example  of  this 
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he  referred  to  the  recent  vote  on  issuing  bonds  in  Pennsyl- 
vania, expressing  the  belief  that  the  defeat  of  the  prop- 
osition was  due  not  to  opposition  to  the  proposition  tiiat 
good  roads  were  needed  but  rather  to  a  difference  of  opinion 
as  to  the  wisdom  of  involving  the  commonwealth  in  debt 

Mr.  McDowell  held  that  the  whole  status  of  the  road 
question  had  materially  changed  within  the  past  few  years, 
and  that  while  formerly  it  was  a  matter  of  improving  the 
roads  leading  from  the  home  to  the  store,  to  the  postoffice 
and  to  the  church  it  had  now  grown  to  be  broader  in  its 
scope.  In  support  of  that  belief,  he  cited  the  Pacific  High- 
way, the  Quebec-Miami  Highway  and  other  roads  of  a  like 
nature.  He  also  referred  to  the  difference  in  conditions  in 
different  parts  of  the  country,  but  coniended  that  these  dif- 
ferences did  not  render  the  question  hopeless.  He  said  that 
the  several  states  acting  as  units  in  a  great  whole  must 
work  out  their  several  parts  of  the  problem.  He  also  re- 
ferred to  the  matter  of  maintenance,  saying  that  we  were 
learning  what  we  might  have  learned  fifteen  years  ago  from 
the  railroads — ^to  keep  watch  over  our  roads. 

After  the  close  of  Mr.  McDowell's  address,  Chairman 
Cooke  introduced  as  the  next  speaker  Mayor  Rudolph  Blank- 
enburg  of  Philadelphia. 

Mayor  Blankenburg  expressed  his  disappointment  at  hav« 
ing  been  unable  to  be  present  at  Philadelphia  when  the 
convention  opened  to  extend  to  the  deleg^ates  a  welcome  on 
behalf  of  the  city.  He  referred  to  the  fact  that  the  dele- 
gates came  from  practically  all  of  the  states  in  the  Union 
and  said  that  he  did  not  know  tfiat  anything  had  happened 
in  Philadelphia  since  he  had  assumed  office  that  was  more 
important  to  the  city  and  to  the  nation  than  the  discussion 
of  the  questions  which  were  before  the  convention.  He 
said  that  in  Germany  the  people  had  had  to  fight  to  get 
even  passable  roads  from  the  home  of  the  farmer  to  the 
church  and  to  the  store,  but  that  good  roads  were  finally 
obtained  and  that  Germany  at  present  was  far  ahead  of  this 
country  in  that  respect.  That  this  was  so  he  attributed  to 
the  lack  of  concerted  action  in  this  country.  "Each  village, 
each  town,  each  county  and  each  state,"  he  said,  "has  done 
a  little  in  its  own  small  way,  but  they  have  not  worked  in 
unison.  Now,  if  they  work  in  unison,  I  predict  that  the 
middle-aged  men  in  this  audience  will  live  long  enough  to 
see  the  roads  in  this  country  in  as  good  condition  as  they 
are  in  England  or  on  the  continent  of  Europe." 

In  referring  to  the  proposal  that  the  government  spend 
large  amounts  of  money  in  road  building,  he  said  that  he 
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did  not  know  that  money  could  be  spent  for  any  better  pur- 
pose. He  expressed  disapproval  of  the  expenditure  of 
money  for  war,  and  said  that  if  the  money  could  be  spent 
for  the  improvement  of  the  roads  it  would  do  a  great  deal 
of  good. 

In  closing  he  said  that  if  the  chief  magistrates  of  the  cit- 
ies, the  governors  of  the  states,  the  Leg^islatures  and  similar 
forces  could  be  combined  we  could  set  the  world  an  exam- 
ple not  only  of  the  republican  form  of  government  but  also 
an  example  in  providing  what  is  best  for  the  citizens  in 
helping  every  part  of  the  country  and  by  so  doing  helping 
the  whole. 

In  introducing  the  next  speaker,  Representative  Dorsey 
W.  Shackleford,  of  Missouri,  Chairman  Cooke  said  that  it 
was  generally  realized  among  those  who  had  given  any 
thought  to  the  matter  of  administration  that  waste  and  in- 
efficiency resulted  more  from  a  lack  of  coordination  than 
from  a  lack  of  knowledge  or  through  intention.  He  illus- 
trated the  lack  of  coordination  by  the  frequent  absence  of 
connection  between  good  roads  in  the  city  and  in  the 
country,  and  said  that  if  we  were  to  make  progress  in  road 
building  such  haphazard  work  must  stop.  He  said  that  he, 
for  one,  was  not  afraid  of  having  the  national  government 
take  a  strong  and  leading  part  in  the  matter  of  road  building 
as  in  other  matters.  Congressman  Shackleford  was  one,  he 
said,  who  had  given  a  great  deal  of  attention  to  the  subject 
and  who,  as  Chairman  of  the  Roads  Committee  of  the  House 
of  Representatives,  had  done  much  to  bring  about  govern- 
ment participation  in  road  building. 

After  expressing  his  pleasure  at  the  privilege  of  speak- 
ing before  the  congress.  Congressman  Shackleford  confined 
his  remarks  to  an  argument  for  federal  aid,  urging  especially 
the  construction  of  market  roads — roads  enabling  the  farmer 
to  bring  his  products  to  the  markets — instead  of  roads  for 
long  distance  automobile  traffic.  He  argued  that  the  long, 
continuous  roads  were  not  needed  for  commercial  automo- 
bile traffic,  that  such  a  method  of  transportation  would  not 
replace  the  railroads,  and  that  money  expended  for  road 
building  should  be  devoted  to  the  building  of  those  roads 
over  which  the  food  and  other  products  of  the  nation  had  to 
be  hauled.  He  closed  with  an  invitation  to  those  identified 
with  the  work  of  building  roads  to  go  to  Washington  and 
appear  before  the  committee  and  give  to  it  the  benefit  of  the 
information  they  had. 

Chairman  Cooke  then  introduced  as  the  next  speaker 
President    Samuel    Hill    of    the    American    Road    Builders' 
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Association,  referring  to  him  as  a  man  who  had  done  a  great 
work  in  this  country  in  popularizing  the  road  movement 

President  Hill,  who  was  the  last  speaker  of  the  evening, 
delivered  a  lecture  upon  the  roads  of  Europe  and  America, 
which  he  illustrated  by  a  large  number  of  lantern  slides. 
Among  the  views  shown  were  a  series  of  slides  showing 
convict  road  work  in  the  state  of  Washington,  a  series 
showing  the  work  done  on  Mr.  Hill's  estate  at  Maryhill, 
Wash.,  and  a  series  of  views  along  the  Columbia  River.  In 
the  course  of  his  address.  President  Hill  made  especial  ref* 
erence  to  the  matter  of  convict  labor  and  to  the  Pacific 
Highway  Association  and  its  work. 

The  meeting  was  attended  by  an  audience,  estimated  at 
over  a  thousand,  that  filled  the  main  floor  and  part  of  the 
balcony  in  the  hotel  ballroom. 


SEVENTH  SESSION 
Friday  Forenoon,  December  12 

PRESIDENT  HILL:  I  expected  Mr.  Harold  Parker,  who 
presided  yesterday  afternoon,  to  be  present  and  finish  the 
discussion  this  morning,  but  he  is  not  yet  here,  so  we  will 
take  up  the  program  as  it  is  for  this  morning.  Many  of  the 
men  now  in  attendance  are  outside  on  the  Committee  on 
Resolutions,  but  they  are  within  call  and  it  will  not  be  long 
before  our  seats  will  fill  up.  This  is  the  seventh  session.  The 
subject  is  Construction,  continued,  and  the  first  ps^er  will 
be  read  by  Prevost  Hubbard,  in  charge  of  the  Division  of 
Roads  and  Pavements,  Institute  of  Industrial  Research, 
Washington,  D.  C,  the  title  being  "The  Testing  of  Materials 
for  Road  and  Street  Construction."  Is  Mr.  Hubbard  in  the 
room? 

If  Mr.  Hubbard  is  not  present,  Mr.  Cooley — ^not  Mr. 
Hooley — will  say  a  few  words.  Mr.  Cooley  is  a  very  good 
road  builder;  I  know  that  because  I  started  him  in  the  work 
thirty  years  ago  myself.  Gentlemen,  Mr.  Cooley.  (Ap- 
plause.) 

GEO.  W.  COOLEY  (State  Engineer  of  Minnesota):  I 
think  the  Chairman  is  wrong;  I  think  it  is  I  who  started 
him.  My  impression  is  that  Mr.  Hill  and  I  were  among 
the  pioneers  in  road  building  in  Minnesota,  but  generally 
when  we  first  got  together  on  the  road  proposition  it  was 
surveys. 

It  was  my  misfortune  not  to  be  here  yesterday  at  the  time 
my  paper  was  read  on  gravel  roads,  and  I  won't  touch  on 
that  subject,  but  I  do  want  to  say  this:  A  portion  of  our 
program  relates  to  the  question  of  maintenance,  and  you  can 
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see  there  is  nothing  more  important  in  the  whole  road 
proposition  than  the  proposition  of  the  thorough  main- 
tenance of  our  roads.  It  doesn't  make  any  difference  whether 
yrou  build  a  concrete  road,  a  brick  road,  a  gravel  road  or  any 
)ther  kind  of  a  road,  a  road  is  no  good  unless  it  is  provided 
with  proper  maintenance. 

We  are  building,  in  Minnesota,  a  large  and  continually  in- 
creasing mileage  of  earth  roads.  I  think  the  earth  road, 
when  in  proper  condition  and  when  conditions  are  favorable, 
is  about  the  best  proposition  we  have  for  road  construction 
and  travel.  Now,  the  system  of  maintenance  we  adopted  in 
the  state  of  Minnesota  is  modeled  after  the  European  system, 
with  which  you  are  all  familiar,  and  that  is  the  system  of 
road  patrols.  We  provide  a  patrolman  for  each  five  or  six 
miles  of  our  highways — common  earth  roads.  We  also  make 
provisions  for  the  depositing  of  suitable  material  alongside 
of  the  road  for  maintenance  and  repair,  and  we  equip  each 
man  with  a  rake,  shovel,  hoe  and  wheelbarrow  and  all  that 
sort  of  equipment  for  repairing  the  road  and  pay  him  $50 
or  $60  a  month.  We  find  that  on  our  earth  roads  we  can 
keep  the  surface  in  good  condition  at  an  expense  of  $50  or 
$60  per  mile  per  year  and  always  have  the  roads  in  good 
condition.  These  men  are  located  five  or  six  miles  apart, 
and  the  automobilists  have  joined  with  us  in  keeping  the 
roads  in  repair  by  notifying  the  road  patrolman  of  the  con- 
dition of  the  highways  in  that  section  for  which  the  patrol- 
man is  responsible.  For  instance,  if  an  automobilist  passes 
along  a  road  and  finds  that  a  rock  is  sticking  up,  he  will 
notify  the  patrolman  and  the  patrolman  will  take  immediate 
steps  to  remedy  it.  So  we  remedy  the  defects  in  the  roads  as 
fast  as  discovered  and  feel  satisfied  that  an  ordinary  earth 
road  can  be  kept  in  splendid  condition  for  the  ordinary  use 
of  the  road  at  least  300  days  in  the  year.  That  is  about 
the  best  we  can  do  for  that  class  of  road. 

Now,  the  road  system  we  have  adopted  is  largely  a  gravel 
system.  We  build  gravel  roads  that  cost  about  $1,500  or 
$2,500  a  mile,  a  few  macadam  roads  and  some  concrete  roads, 
but  no  brick  roads.  We  expect  in  the  course  of  a  few  years 
to  work  into  a  more  expensive  system  of  highways,  but  at 
present  we  are  depending  very  largely  on  earth  roads'. 

As  stated  last  night  by  Mr.  Shackleford,  we  have  about 
2,000,000  miles  of  earth  roads  in  the  country.  ^  For  the  next 
15,  20,  25  or  perhaps  50  years  a  very  large  percentage  of  our 
mileage  will  be  earth  roads,  and  those  are  the  ones  we  have 
got  to  attend  to  to  protect  the  best  interests  of  the  agricul- 
tural community.     I  think  that  is  about  all  I  have  to  say. 
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PRESIDENT  HILL:  Gentlemen,  I  find  that  Mr.  Parker 
did  not  finish  his  program  yesterday  afternoon.  The  next 
question  to  be  discussed  is  "Unit  Price  and  Lump  Sum  Con- 
tracts and  Percentage  Work,"  and  the  paper  will  be  read  by 
Mr.  H.  C.  Hill,  Engrineer  of  the  Lane  Construction  Corpora- 
tion, Meriden,  Conn.  Is  Mr.  Hill  present?  I  have  never 
met  Mr.  Hill  before,  but  he  is  all  right  because  he's  got  the 
right  kind  of  a  name.     (Laughter  and  applause.) 


UNIT  PRICE  AND  LUMP  SUM  CONTRACTS  AND  PER- 
CENTAGE WORK 

By  H.  C   HILL 
Engineer,  Lane  Construction  Corporation,  Merlden,  Conn. 

The  subject  of  this  paper,  unit  price  and  lump  sum  and 
percentage  work,  readily  divides  itself  into  a  consideration  of 
percentage  vs.  contract  work  and  unit  price  vs.  lump  sum 
contracts.  None  of  these  methods  is  perfect  and  while  un- 
der certain  conditions  one  may  be  better  than  another,  this 
paper  will  attempt  to  prove  that  in  a  great  majority  of 
cases  contract  work  on  a  unit  price  basis  is  the  correct 
method. 

Percentage  work  is  nothing  more  than  day  labor,  as  far 
as  the  cost  of  manual  work  is  concerned,  and  differs  in^  to- 
tal cost  only  in  that  there  is  at  the  start  an  organization 
with  a  certain  knowledge  of  how  the  work  should  be  laid 
out  and  executed  and  a  man  or  firm  whose  reputation  for  not 
doing  work  at  an  excessive  cost  is  at  stake. 

Contract  work  has  everything  that  percentage  work  has 
and  something  in  addition,  namely,  an  incentive,  which  con- 
stantly spurs  every  man,  to  a  more  or  less  degree,  depend- 
ing upon  his  nature,  to  do  the  work  set  before  him  in  the 
most  economical  manner  and  with  the  least  expenditure  of 
energy.  Some  will  say  that  this  is  too  true  and  leads  in  a 
few  cases  to  poor  work.  If  this  is  so,  it  is  not  the  fault  of 
the  method,  but  the  fault  of  those  doing  the  work,  more 
particularly  those  having  supervision,  for  it  is  possible  to 
eliminate  entirely  those  contractors  who  desire  only  to  make 
as  large  a  profit  as  possible  irrespective  of  the  class  of  work 
done — and  it  has  been  done. 

An  attempt  has  been  made  to  instill  "incentive"  into  per- 
centage work  by  establishing  a  price  on  each  unit  of  work 
and  paying  a  1>onus  on  a  sliding  scale  if  the  work  is  done  at 
a  cost  less  than  that  first  agreed  upon.  This  is  a  very  de- 
lusive point  and  those  familiar  with  the  variable  factor  in 
cost  data  will  readily  see  the  futility  of  it.  Furthermore,  it 
will  not  take  much  of  a  mathematician  to  figure  that  it  is 
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the  percentage  that  gives  the  contractor  his  profit  and  not 
the  bonus,  unless  the  agreed  price  is  considerably  higher 
than  the  actual  cost  should  be.  It  being  true,  then,  that 
percentage  work  tends  to  increase  the  cost  of  the  work  there 
remains  the  question  of  under  what  method  of  payment 
contract  work  shall  be  done. 

In  comparing  the  advantages  and  disadvantages  of  lump 
sum  and  unit  price  contracts  it  is  possible  to  consider  them 
under  two  heads;  namely,  the  engineering  feature  and  the 
moral  aspect. 

So  much  has  been  written  and  said  on  the  former  that 
nearly  all  of  you  are  familiar  with  that  phase  of  the  ques- 
tion, so  under  this  head  only  that  point  which  has  the  great- 
est bearing  will  be  considered;  namely,  the  relative  cost  of 
the  two  methods.  Let  us,  then,  consider  the  engineer- 
ing feature  first  and  the  moral  aspect  second,  as  the 
latter  is  the  one  which  needs  more  attention  at  the  present 
time. 

The  point  upon  which  the  advocates  of  the  lump  sum 
method  lay  the  greatest  stress  is  that  the  cost  of  work  is 
reduced  by  having  the  engineering  charges  a  minimum  and 
those  of  this-  opinion  are  wont  to  tell  how  much  cheaper 
work  is  done,  basing  their  comparisons  on  an  average  cost — 
as  in  highway  construction  the  average  cost  per  mile — 
instead  of  basing  the  comparison  upon  the  actual  amount 
of  material  moved  or  used.  The  truth  or  falsity  of  this  state- 
ment is  not  subject  to  any  specific  proof,  for  it  is  impossible 
to  have  the  same  piece  of  work  done  using  both  methods, 
but  is  subject  to  proof  in  a  general  way.  A  very  close  ap- 
proximation might  be  obtained  if  desired  by  procuring  bids 
for  the  same  piece  of  work  on  each  method,  then  after  the 
completion  of  the  work  comparing  the  average  of  all  the 
lump  sum  proposals  with  the.  average  total  of  the  unit  price 
proposals,  using,  however,  as  a  basis  for  the  latter,  the 
actual  unit  quantities  as  shown  by  a  final  estimate,  not  the 
bidding  schedule  quantities.  This  is,  perhaps  more  theoreti- 
cal than  practicable,  but  what  in  the  writer's  mind  is  a  satis- 
factory proof  that  under  lump  sum  contracts  the  work  costs 
more  is  the  following:  No  reliable  experienced  contractor 
will  bid  as  low  on  a  lump  sum  proposal  as  he  will  if  the  work 
is  to  be  let  on  a  unit  price  proposal.  This  is  a  definite  state- 
ment but  one  which  a  majority  of  contractors  will  agree  to, 
and  for  this  reason:  Contract  work  in  any  form  contains  cer- 
tain factors,  the  exact  nature  of  which  it  is  impossible  to 
definitely  determine  until  after  they  are  encountered,  and 
every   contract,   except   it   be   a   percentage   contract,   must 
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necessarily  be  more  or  less  of  a  gamble.  Therefore,  no  con- 
tractor overlooks  this  factor  and  you  can  rest  assured  that 
the  larger  the  risk  the  higher  the  bid.  This  element  of  risk 
is  less  on  a  unit  price  contract  than  on  a  lump  sum,  for 
under  the  former  should  a  certain  class  of  work  increase 
over  the  estimate  the  contractor  gets  a  corresponding  in- 
crease in  pay  and  should  less  work  be  done  he  gets  a  corres- 
ponding decrease  in  pay.  Under  the  lump  sum  method  such 
changes  have  no  effect  upon  the  amount  of  money  received 
by  the  contractor  for  doing  the  work. 

In  some  cases  under  lump  sum  bids  estimates  for  the 
various  quantities  are  prepared  but  the  general  practice  is 
for  the  bidder  to  ascertain  for  himself,  either  by  his  own 
engineer  or  by  guess  based  upon  general  knowledge.  Even 
in  cases  where  careful  estimates  are  prepared  the  final  quanti- 
ties are  not  the  same  as  those  upon  which  the  bid  was  made 
out,  therefore  as  far  as  payment  is  concerned  under  this 
method,  estimates  are  of  no  value.  The  fact,  however,  that 
there  is  a  variance  between  the  preliminary  and  final  esti- 
mates is  not  the  fault  of  an  engineer  for  it  is  impossible  to 
determine  accurately  the  exact  quantities  until  the  work  is 
completed. 

The  theory  of  the  unit  price  method  is  a  very  simple  and 
just  one  and  expressed  in  a  few  words  conveys  this  idea: 
The  contractor  is  to  be  paid  for  just  what  he  does  and  to 
do  just  what  he  gets  paid  for.  Nothing  could  be  more  equit- 
able than  this.  However,  like  everything  else,  it  has  its  im- 
perfections, but  not  of  a  very  serious  nature.  Its  weakness 
lies  not  in  itself,  but  in  the  hands  of  inexperienced  men,  in- 
capable through  ignorance  of  properly  preparing  unit  quanti- 
ties. This  weakness  causes  what  is  known  as  unbalanced  bid- 
ding and  consists  of  bidding  high  on  items,  the  estimate  of 
quantities  of  which  in  a  contractor's  judgment  is  lower  than 
will  be  used,  or  vice  versa,  and  so  regulating  his  bid  on  these 
items  that  he  will  lower  his  total  bid  on  one  hand  and  at  the 
same  time  increase  the  aggregate  amount  he  will  receive  for 
doing  the  work.  This  results  sometimes  in  putting  an 
engineer  in  an  embarrassing  position  and  has,  therefore, 
caused  some  to  condemn  this  method.  Before  taking  this 
stand  they  should  ask  themselves  if  an  unbalanced  bid  is 
any  worse  than  an  unbalanced  bidding  schedule  prepared 
by  engineers  and  if  what  criticism  of  unit  price  contract 
method  there  is,  is  not  primarily  due  to  those  who  make  the 
estimates  and  not  to  the  contractors.  If  engineers  were  as 
careful  not  to  leave  any  loopholes  in  preparing  estimates  for 
contractors  to  bid  on  as  they  are  in  making  out  specifications 
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for  them  to  do  the  work  by,  unbalanced  bidding  would  be- 
come almost  an  unknown  quantity. 

Another  advantage  of  having  work  done  by  unu  prices  is 
that  it  enables  changes  to  be  made  while  the  work  is  in 
progress  with  the  least  possible  chance  of  any  dispute  and  as 
a  rule  at  less^cost  than  by  the  lump  sum  method.  Often- 
times such  changes  are  to  the  disadvantage  of  the  contractor 
but  the  majority  of  them  realize  that  the  changes  are  neces- 
sary for  the  proper  execution  of  the  work  and  so  much  more 
satisfactory  to  them  are  unit  prices  that  they  prefer  to  do 
work  by  this  method  and  willingly  submit  to  such  additions 
or  deductions  as  may  be  found  necessary  while  the  work  is 
in  progress.  While  of  course  under  the  lump  sum  method 
changes  are  possible,  so  much  is  involved  that  only  as  the 
last  resort  is  any  change  made.  This  is  unfortunate  for  I  ven- 
ture to  say  that  no  work  was  ever  undertaken  but  that  during 
its  construction  it  was  possible  to  make  some  alteration  that 
would  not  only  improve  the  work  but  also  in  many  cases 
save  hundreds  of  dollars — even  more  than  the  total  engineer- 
ing expense  would  amount  to  by  having  the  work  done  on  a 
unit  price  basis.  • 

I  have  never  been  able  to  see  but  one  object  in  lump  sum 
contracts  and  that  is,  that  some  one  was  looking  for  a  chance 
to  catch  a  sucker — and  in  most  cases  one  is  caught.  How- 
ever, this  monetary  advantage,  for  that  is  what  it  is,  is  only 
temporary,  for  sooner  or  later  the  fortunate  one  becomes  the 
unfortunate. 

Great  as  are  the  advantages  of  the  unit  price  contracts 
viewed  from  the  engineering  standpoint,  much  greater  arc 
they  when  looked  at  from  the  moral  standpoint,  which  can- 
not but  have  a  beneficial  effect  upon  the  class  of  work  done. 
There  is  no  contractor  earning  a  living  by  his  work,  but 
whose  principal  object  is  to  make  money.  The  word  "prin- 
cipal" is  used  instead  of  "first"  to  differentiate.  His  first 
object  should  be  to  do  as  good  work  as  is  intended  by  the 
specifications.  Careful  examination  of  the  successful  con- 
tractors and  those  who  remain  so  year  after  year  will  show 
that  good  work  is  their  first  object,  while  as  a  rule  it  is  not 
so  of  those  who  fail.  Therefore  it  is  the  duty  of  those  engi- 
neers in  charge  cJf  work  to  assist  in  every  way  possible  to 
have  this  thought  uppermost  in  the  contractor's  mind.  At 
first  this  might  seem  to  indicate  a  weakness  on  the  part  of 
contractors  but  after  careful  consideration  nobody  should 
look  at  it  in  this  light  and  for  this  reason:  It  is  the  nature 
of  many  people  not  to  do  the  task  set  before  them  in  as 
careful,  thorough   and   complete   a  manner  as   it   should   be 
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done  in.  In  this  respect  contractors,  and  more  particularity 
their  employees,  are  not  unlike  others;  therefore,  any  method 
of  payment  that  will  remove  the  temptation  not  to  do  good 
work  or  make  it  an  object  to  do  work  in  a  careful,  thorough 
and  complete  manner  will  not  only  insure  the  doing  of  all 
work  but  also  its  being  done  in  a  better  manner.  It  needs 
only  a  superficial  examination  of  a  lump  sum  contract  to  see 
that  not  only  is  the  incentive  to  do  faithful  work  absent  but 
there  is  also  a  premium  for  not  doing  it 

Contracting  today  is  a  business  representing  investments 
of  millions  of  dollars,  in  which  men  of  honesty,  ability  and 
training  predominate,  whose  desires  are  to  make  a  fair  profit 
on  their  investment  and  to  do  good  work,  so  that  whenever 
work  is  to  be  done  near  where  previously  they  have  worked 
their  return  will  be  welcomed  by  the  people  of  that  com- 
munity. 

Engineering  today  is  a  profession  which  is  fast  receiving 
from  the  public  that  credit  which  it  should  have  received  so 
many  years  ago,  and  likewise  is  made  up  of  capable  and  hon- 
est men  desiring  to  give  their  employers  the  best  there  is  in 
them.  No  better,  means  of  proving  these  statements  exists 
than  by  meant  of  the  business  in  which  the  most  of  us 
present  are  engaged,  namely,  highway  construction,  for  our 
work  is  constantly  before  the  eyes  of  the  public.  The  engi- 
neer is  no  more  responsible  to  the  public  than  is  the  con- 
tractor, for  payment  for  the  service  of  both  comes  from  the 
same  source.  Therefore  it  should  be  the  duty  of  engineers 
and  contractors  to  work  together  to  this  end,  and  only  by  a 
unit  price  contract  rather  than  lump  sum  can  the  first  step 
in  this  direction  be  taken,  for  by  the  former,  payment  is 
made  for  just  so  much  work  as  is  done  and  no  more  and  at 
the  same  time  an  incentive  is  always  at  hand  to  do  faithful 
work,  while  under  the  latter,  payment  is  not  equitable  nor 
is  there  the  incentive  to  do  faithful  work. 


PRESIDENT  HILL:  I  am  sure,  gentlemen,  you  all  en- 
joyed the  very  clear  and  comprehensive  presentation  of  the 
subject  given  by  Mr.  Hill.  The  discussion  will  be  opened 
by  Mr.  J.  J.  Ryan,  Secretary  of  the  New  York  Road  Builders* 
Association.  Gentlemen,  I  take  pleasure-  in  presenting  to 
you  Mr.  J.  J.  Ryan.     (Applause.) 

J.  J.  RYAN  (Secretary,  New  York  Road  Builders'  Associa- 
tion): Mr.  Chairman  and  Gentlemen:  During  Mr.  Hill's 
clever  handling  of  the  subject  of  percentage  work  vs.  con- 
tract work  and  unit  prices  vs.  lump  sum  contract  I  have 
been  saying  "Amen,  Amen,"  to  all  his  statements,  so  that 
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I  fear  my  few  words  will  be  nothing  more  than  a  weak 
continuation  of  the  subject. 

My  opinions  will  be  from  a  contractor's  standpoint,  which 
point  of  view  is  natural  for  me  to  take,  inasmuch  as  I  am 
associated  with  contractors,  and  have  become  inoculated 
with  their  many  virtues  and  their  very  few  sins.  Although 
at  the  present  time  the  New  York  papers  want  to  lead  you 
to  believe  that  the  New  York  state  highway  contractors 
are  beginning  to  wear  stripes,  and  to  practice  the  lock-step, 
I  want  to  say  right  here  that  good  work  is  being  done 
in  New  York  state  where  we  are  working  under  an  item 
price  contract  basis,  and  it  has  not  been  entirely  the  fault 
of  the  contractors  that  some  poor  results  have  been  obtained 
in  highway  construction — some  responsibility  should  be 
placed  upon  the  engineers  who  specified  the  poor  types  of 
roads.  Where  a  type  of  road  is  specified,  no  one  remembers 
the '  name  of  the  engineer;  but,  if  this  road  turns  out  to 
be  a  poor  job,  then  everybody  jumps  upon  the  contractor, 
as  he  is  the  only  one  whose  name  is  connected  with  the 
work. 

There  are  two  things  that  won't  mix — an  efficient  engi- 
neer and  a  dishonest  contractor.  If  the  corporations  and 
state  departments  provide  capable  engineers,  there  will  be 
less  cause  for  investigation.  It  is  now  open  season  on 
contractors,  everybody  is  shooting  at  them.  Investigation 
has  become  a  national  disease;  the  slogan  is,  "Investigate 
everybody  but  yourself."  The  malady  is  now  in  its  most 
aggravated  form,  so  that  the  public  readily  believes  anything 
that  is  stated.  Insinuations  are  taken  as  facts  and  threats 
of  revelations  as  convictions.  We  are  in  hope  that  at  some 
time  in  the  near  future  all  this  strife  will  come  to  an  end 
and  we  will  once  more  get  down  to  the  business  of  building 
roads,  not  tearing  up  roads. 

Speaking  of  the  difference  between  percentage  contracts 
and  contract  work,  I  think  that  while  there  arc  certain  times 
when  the  percentage  basis  of  payment  will  appeal  to  the 
contractor  (and  I  know  that  there  are  many  reliable  con- 
tractors engaged  in  doing  work  on  a  percentage  basis  and 
that  some  of  these  contractors,  on  account  of  their  good 
reputations,  have  made  connections  with  large  corporations); 
yet  I  believe  that  a  real,  live,  competent,  pushing  contractor 
likes  to  get  a  reward  for  his  own  good  qualities,  not  on  a 
percentage  basis. 

Sometimes  when  a  contractor  wants  a  sandwich  job,  that 
is,  one  that  will  tide  him  over  until  some  new  work  shows 
up,  or  a  small  contract  where  supervision  expenses  will  be 
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light,  then  percentage  work  may  appeal;  but  for  the  most 
part  I  believe  contractors  in  general  would  prefer  to  do  work 
under  any  other  basis  than  the  percentage  payment. 

This  brings  us  to  the  question  of  whether  this  work  should 
be  done  by  unit  prices  or  by  the  lump  sum  bid.  The  unit 
price  contract  is  about  the  only  businesslike  way  of  doing 
work.  Contracting  is  a  business;  why  not  put  it  on  a  busi- 
ness basis?  Efficiency  is  founded  on  cost  data,  and  cost 
data  can  only  be  followed  by  figuring  on  item  cost  Now, 
your  experienced  and  capable  contractor  wants  to  be  paid 
for  his  initiative,  his  originality,  his  executive  abilities,  his 
efficient  organization  and  up-to-date  plant.  If  by  these  he 
is  able  to  figure  on  doing  work  for  certain  prices,  then  he 
wants  to  do  it  on  a  business  basis  when  compensation  will 
come  to  him  in  the  same  ratio  as  his  capabilities  are  ex- 
tended. Why  should  a  contractor  conduct  his  business  in 
a  different  manner  from  the  manufacturer  or  merchant?  They 
figure  on  the  item  price,  and  in  this  way  the  producer,  the 
seller  and  the  buyer  are  all  placed  on  the  same  fair  basis. 
The  contractor  is  a  producer  and  seller,  and  with  certain 
basic  prices  should  be  able  to  figure  for  what  he  can  pro- 
duce certain  things.  The  owner  or  the  builder,  whoever 
it  may  be,  is  in  this  way  assured,  after  prices  are  agreed 
upon,  that  the  contractor  or  the  producer  will  be  paid  only 
for  what  has  been  done. 

Lump  sum  contracts  are  so  uncertain  that  they  are  bound 
to  generate  a  disregard  for  specifications  and  moral  obliga- 
tions. Rather  do  they  lead  the  contractor's  organization  to 
do  as  little  as  it  can  in  order  to  get  through  with  the  job. 
Lump  sum  contracts  at  their  best  are  a  gamble;  and  why 
inject  gambling  into  contract  work?  At  the  present  time 
there  are  enough  uncertainties  in  connection  with  this  work 
without  loading  it  down  with  any  more  hazards.  The  fact 
that  the  surveys  and  estimates  are  hasty  and  inaccurate 
ought  to  be  a  danger  sign  to  any  contractor  intending  to 
bid  on  a  lump  sum  contract,  as  this  bidding  is  like  buying 
a  pig  in  a  bag.  There  are  generally  two  parties  to  a  gamble 
— the  gambler  and  the  "fall  guy."  One  time  it  is  the  gambler 
who  wins,  rarely  the  fall  guy;  someone  is  sure  to  be  stuck. 

Some  engineers  may  state  that  the  lump  sum  contract 
can  be  brought  down  to  a  basis  where  these  uncertainties 
are  to  a  great  extent  eliminated;  but,  if  this  is  done,  it  is 
by  a  preliminary  survey  that  will  be  so  thorough  and  so 
exhaustive  that  when  the  estimates  are  made  on  the  con- 
tract it  will  become  nothing  more  than  an  item  priced  con- 
tract under  a  different  name. 
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We  believe  that  under  the  present  system  of  awarding 
contracts  in  the  state  of  New  York  both  the  state  and  the 
contractor  are  placed  on  a  better  basis;  and  we  would  dis- 
like to  see  any  change,  feeling  that  when  both  parties  to 
the  contract  have  the  item  price  basis  of  payment  disagree- 
ments and  dissatisfaction  are  reduced  to  a  minimum. 

PRESIDENT  HILL:  To  you  gentlemen  who  haven't  got 
a  dictionary  with  you,  I  will  explain  that  the  word  "lall  guy" 
means  "sucker."     (Laughter.) 

Now  the  next  speaker  on  the  program  was  to  have  been 
our  friend  C.  A.  Kenyon,  whom  we  all  like.  He  is  ill,  and 
could  not  come,  but  he  said  he  sent  a  man  who  can  talk  bet- 
ter than  he  can.  I  find  that  Indiana  men  can  talk;  I  lived 
there  a  while  myself.  I  take  pleasure  in  presenting  Mr. 
Duffey.     (Applause.) 

L.  W.  DUFFEY  (Indianapolis,  Ind.):  I  fear,  after  listen- 
ing to  our  friend  Shackleford  address  the  meeting  last  night, 
I  am  in  the  wrong  pew.  I  did  not  hear  him  make  any  men- 
tion of  delegates  from  state  or  civic  organizations,  he  merely 
referred  to  the  "honk,  honk"  man,  at  least  in  Washington, 
and  he  made  reference  to  the  engineers  and  road  contractors 
and  machinery  manufacturers  of  the  country  and  the  idle 
rich,  and  I  don't  think  it  is  proper  for  me  to  sit  here  in  a 
spirit  of  idleness  and  hear  the  name  of  my  fair  state  of 
Indiana  called  without  making  some  response.  I  am  not  pre* 
pared,  however,  to  enter  into  any  discussion;  it  is  out  of 
my  line;  contracting  and  road  building  is  a  thing  I  am  in- 
terested in  but  about  which  I  am  not  so  very  well  informed. 

But  I  do  want  to  say,  for  Mr.  Kenyon,  that  in  Indiana 
we  have  a  great  deal  of  highway  warfare  as  well  as  com^ 
mercial  warfare.  We,  in  Indiana,  are  very  much  in  arrears 
on  good  roads  work,  and  when  I  hear  you  state  highway 
commissioners,  you  engineers,  stand  hei'e  and  give  your  com- 
prehensive accounts  of  your  operations  and  activities  in 
your  various  states,  I  feel  very  much  humiliated  to  think 
that  we,  in  Indiana,  have  never  known  of  such  a  thing  as  a 
state  highway  commission. 

Our  "highway  commission"  consists  at  this  time,  of  1,017 
units  and  will  continue  so  until  the  first  day  of  January. 
These  1,017  units  are  the  supervisors  who  represent  the 
various  townships  in  the  counties  of  the  state.  Now,  we  have 
succeeded  in  transferring  the  power  from  those  supervisors 
who  manipulated,  to  our  disgrace,  the  much  needed  road  tax 
funds  and  entered  credits  against  the  tax  receipts  and  would 
give  them  without  any  consideration  other  than  the  political 
friendship   of   the   man   who   sought   the   credit.     Now,   we 
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have  installed  the  county  superintendency  and  the  appoint- 
ments are  being  made  all  over  Indiana  at  this  time. 

But  in  Indiana  we  have  the  good  roads  idea  in  mind  and 
we  are  going  to  keep  on  in  this  work  until  we  get  results. 
Indiana  is  one  of  the  foremost  agricultural  states  in  the 
Union,  and  therefore  needs  a  system  of  highways. 

I  favor,  and  Mr.  Kenyon  directed  that  I  should  voice  the 
sentiment  of  the  state  by  saying  that  we,  in  Indiana,  favor 
the  utilization  of  convict  labor  for  the  improvement  of  high- 
ways and  oppose  the  exception  taken  by  the  National  Board 
of  Charities  when  they  claim  that  it  would  be  humiliating 
to  the  public  in  general  to  see  the  convicts  at  work  on  our 
highways.  It  is  useless  for  me  to  discuss  the  various  phases 
of  road  building.  It  would  be  far  easier  for  me  to  take 
some  man  out  on  an  interurban  ride  in  Indiana  and  convince 
him  of  the  value  of  some  good  farm  within  thirty  or  forty 
miles  of  those  great  skyscrapers  of  ours.  We  assure  you 
that  the  democratic  party,  which  is  in  power  in  Indiana  and 
well  represented  in  Washington,  is  pledged  to  highway 
legrislation,  and  when  we  find  some  plan  more  suitable  than 
Mr.  Shackleford's  plan — ^which  provides  for  getting  no  sort 
of  return  for  the  material  applied  to  the  road  and  provides 
for  nothing  except  the  overhead  expense — we  are  for  you  on 
any  good  roads  legislation.  I  am  more  than  gratified,  on 
behalf  of  the  Indianapolis  Chamber  of  Commerce  and  on 
behalf  of  the  state  of  Indiana,  to  observe  the  very  wonderful 
progress  made  by  the  American  Road  Builders'  Association. 
And  I  predict  that  when  this  government  of  ours  shall  have 
completed  a  system  of  highways  connecting  up  all  the  capi- 
tals of  our  various  states  with  the  national  capital,  the  gov- 
ernment will  be  more  than  repaid,  and  that  the  roads  will 
have  a  wonderful  bearing  on  the  social  and  industrial  life 
of  our  state.    Gentlemen,  I  thank  you.    (Applause.) 

PRESIDENT  HILL:  The  discussion  was  to  have  been 
taken  up  next  by  Mr.  J.  T.  Gephart,  Jr.,  Assistant  Engineer 
of  the  State  Highway  Department  of  Pennsylvania.  Mr. 
Gephart  not  being  present,  I  will  call  upon  the  next  speaker, 
Mr.  John  W.  Davitt,  a  contractor,  of  Troy,  N.  Y.,  and  this 
discussion  will  close  yesterday's  work.  Mr.  Davitt  is  ill  and 
cannot  be  here,  Mr.  Myers  tells  me,  and  that  closes  yester- 
day's work  and  brings  us  down  to  our  program  this  morn- 
ing, and  the  next  paper,  the  first  paper  this  morning,  is  by 
Prevost  Hubbard,  who  is  in  charge  of  the  Division  of  Roads 
and  Pavements,  Institute  of  Industrial  Research,  Washing- 
ton, D.  C. 

212 


Digitized  by 


Google 


CONYBNTION   PROCEBDINGS 

THE  TESTING  OF  MATERIALS  FOR  ROAD  AND  STREET 
CONSTRUCTION 

By  PREVOST  HUBBARD 

Chemtot  In  Charge.  DiTlaion  of  Roads  and  PaTamenu,  Institute  of 

Industrial  Research 

The  testing  of  materials  for  road  and  street  construction 
is  such  a  comprehensive  subject  that  for  an  opening  paper, 
which  must  be  presented  in  a  necessarily  brief  time  limit,  the 
author  has  thought  it  advisable  to  confine  his  remarks  to 
certain  fundamental  principles  rather  than  to  attempt  to  dis- 
cuss in  detail  any  particular  tests.  For  a  number  of  reasons, 
bituminous  materials  are  receiving  more  general  attention 
than  perhaps  any  others  used  in  the  construction  and  main- 
tenance of  highways.  It  is  to  this  class  of  materials  that  the 
following  comments  are  particularly  intended  to  apply,  al- 
though most  of  the  principles  enumerated  are  common  to  all. 

For  reasons  that  are  not  clearly  apparent,  the  fundamen- 
tals of  testing,  in  so  far  as  they  relate  to  the  practical  utiliza- 
tion of  tests,  have  in  many  cases  been  overlooked  by  testing 
engineers  and  chemists  in  connection  with  bituminous  road 
and  paving  materials.  Disregard  of  these  principles  has  un- 
doubtedly created  more  confusion  and  misunderstanding  on 
the  part  of  highway  engineers  and  contractors  than  any 
other  one  cause. 

As  applied  to  materials  of  construction,  tests  of  both 
chemical  and  physical  properties  serve  two  main  purposes: 
1,  as  a  matter  of  investigation,  they  constitute  a  record  of 
the  characteristics  of  the  material  examined;  2,  when  con- 
sidered in  connection  with  the  behavior  of  a  material  in  use, 
they  serve  as  a  guide  for  the  selection  of  such  material  for 
future  use. 

In  the  matter  of  investigation  it  is  often  highly  desirable 
that  the  greatest  possible  number  and  varieties  of  tests  be 
applied  to  a  material  of  construction,  as  by  this  means  the 
most  complete  record  of  its  characteristics  are  obtained. 
After  considerable  data  of  this  sort  have  been  secured  on  many 
lots  of  the  same  material,  it  is  not  as  a  rule  necessary  to 
make  use  of  all  of  these  tests  in  selecting  such  material  for 
future  use.  Certain  inherent  and  peculiar  characteristics  as 
determined  by  tests  are,  however,  of  value  in  the  matter  of 
selection,  and  such  characteristics,  when  governed  by  quan- 
titative limits,  are  made  the  basis  of  specifications  for  that 
material. 

The  ultimate  utilization  of  tests  for  the  purpose  of  selecting 
material  for  a  given  use  makes  it  necessary  that  (1)  the  test 
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limits  adopted  shall  specifically  define  the  material,  and  (2) 
that  the  material  thus  defined  shall  have  previously  proved 
satisfactory  for  that  particular  use. 

For  some  classes  of  material  these  points  are  not  difficult 
to  cover,  in  the  case  of  bituminous  materials,  however,  the 
matter  is  complicated  by  the  numerous  varieties  or  types  of 
bitumen  in  common  use,  and  the  overlapping  characteristics 
of  various  grades  of  these  different  types.  The  interpreta- 
tion of  tests  in  general  is  therefore  no  simple  matter,  and 
numerous  misconceptions  of  the  value  of  certain  tests  are 
prevalent.  Standards  of  more  or  less  established  test  values 
have  been  thrown  into  question  by  the  introduction  of  new 
types  of  bituminous  materials  which,  while  similar  to  or 
identical  in  many  respects  with  other  better  known  ma- 
terials, yet  differ  from  them  materially  in  certain  physical  or 
chemical  properties.  This  has  made  it  necessary  to  either 
modify  old  standards  or  to  create  new  standards  to  be 
used  specifically  for  the  new  materials  introduced.  It  is  the 
author's  opinion  that  the  latter  method  is  in  general  to  be 
preferred  for  reasons  that  will  appear  later. 

The  individual  tests  required  by  specifications  for  bitu- 
minous road  and  paving  materials  may  serve  one  or  more  of 
the  three  following  purposes: 

(1)  They  may  directly  indicate  the  suitability  for  a  given 
use  of  the  material  specified. 

(2)  They  may  serve  as  a  means  of  identifying  the  source  of 
a  material  or  even  the  material  itself. 

(3)  They  may  serve  to  control  uniformity  in  the  prepara- 
tion or  manufacture  of  a  material. 

The  first  of  these  purposes  is  undoubtedly  the  most  im- 
portant and  is  usually  the  only  one  considered  by  the  lay 
mind.  In  the  case  of  bituminous  materials,  this  purpose  is 
only  partly  accomplished  by  a  comparatively  few  tests.  At 
examples,  may  be  mentioned  tests  of  consistency,  such  as  the 
penetration  test,  the  float  test  and  the  test  for  viscosity.  Such 
tests  can  only  be  of  maximum  value,  however,  when  applied 
to  a  specific  type  of  bituminous  material  and  when  con- 
sidered in  connection  with  other  tests,  which,  by  themselves, 
may  not  directly  indicate  suitability.  Thus,  for  a  certain 
type  of  bituminous  concrete  pavement  the  proper  penetration 
limits  at  25*  C.  for  a  California  asphalt  may  lie  between  7.0 
and  9.0  millimeters,  while  the  proper  penetration  limits  Int 
a  fluxed  Bermudez  asphalt  to  be  used  in  exactly  the  same 
type  of  pavement  and  under  the  same  conditions,  may  be  en- 
tirely different,  say  from  14.0  to  16,0  millimeters.  It  is  evident 
that  to  attempt  to  cover  the  penetration  limits  for  both  ma- 
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terials  under  one  specification  would  be  useless.  In  the  first 
place,  such  test  limits  as  7.0  to  16.0  millimeters  are  so  wide  as 
to  insure  but  little  uniformity  in  different  lots  of  the  same 
material;  and  in  the  second  place,  an  entirely  unsuitable  ma- 
terial of  one  class  might  be  supplied  under  the  maximum  test 
limit  of  the  other  class.  The  fallacy  of  blanket  specifications, 
which  have  already  been  advocated  to  a  considerable  extent, 
is  thus  easily  demonstrated. 

If  a  penetration  test  is  essential  under  the  conditions  just 
mentioned,  it  is  apparent  that  recourse  must  be  had  to  sepa-« 
rate  type  specifications;  and  if  this  is  so  the  specifications 
must  contain  either  tests  or  test  limits  which  will  describe 
certain  peculiarities  of  the  type  specified,  that  are  not  com- 
mon to  other  types.  In  many  cases  this  cannot  be  done  by 
means  of  a  single  test  and  two  or  more  such  tests  will  be 
required. 

This  brings  us  to  a  consideration  of  the  second  purpose 
previously  mentioned,  i.  e.,  the  use  of  tests  as  a  means  of 
identification.  There  are  a  number  of  such  tests,  among 
which  may  be  mentioned  specific  gravity,  melting  point, 
solubility  in  carbon  disulphide,  fixed  carbon,  etc.  So  far  as 
the  usual  test  records  are  concerned,  the  specific  gravity  of 
a  bituminous  road  or  paving  material  is  one  of  the  most  im- 
portant characteristics  used  to  determine  its  identity,  and 
this  is  particularly  true  if  its  specific  gravity  is  considered 
in  connection  with  the  consistency  of  the  material  and  some- 
times its  solubility  in  carbon  disulphide.  Thus  a  bituminous 
material  with  a  specific  gravity  of  0.99  and  penetration 
of  7.0  millimeters  at  25'  C.  must  be  a  blown  product 
Fluid  consistency  and  high  specific  gravity,  say  1.25,  in  a  tar 
serves  to  identify  it  as  a  coal  tar,  and  the  identification  is 
strengthened  if  its  solubility  in  carbon  disulphide  is  low,  say 
75  per  cent.  Numerous  other  examples  of  a  similar  nature 
might  be  cited  and  a  treatise  might  be  written  upon  the  value 
of  tests  by  themselves  and  in  relation  to  other  tests  as  a 
means  of  identifying  bituminous  materials. 

High  fixed  carbon  in  most  asphalt  cements  produced  from 
Mexican  petroleums  is  a  distinguishing  characteristic.  Rela- 
tively low  fixed  carbon  in  good  asphalt  cements  of  the  same 
consistency  produced  from  California  petroleums,  serve  to 
differentiate  them  from  the  Mexican  products.  Here,  again, 
the  necessity  or  desirability  of  different  test  limits  is  ap- 
parent, for  if  the  amount  of  fixed  carbon  yielded  by  a  Cali- 
fornia asphalt  cement  was  as  high  as  the  16  per  cent,  often 
found  in  Mexican  asphalt  cements,  indications  would  point 
very    strongly    to    injury    of    the    former    due    to    excessive 
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temperatures  having  been  employed  in  the  process  of  manu- 
facture. 

This  leads  us  into  the  third  purpose  for  which  tests  may 
be  made  to  serve — control  of  uniformity  in  the  preparation 
or  manufacture  of  a  material.  Among  such  tests  may  be 
mentioned  those  for  determining  flash  point,  loss  by  volatili- 
zation, distillation,  solubility  in  given  grades  of  paraffin 
naphthas  and  solubility  in  carbon  tetrachloride.  Practically 
all  of  the  other  tests  previously  enumerated  may  also  be  made 
to  serve  this  end.  No  one  by  itself  will,  however,  necessarily 
accomplish  this  purpose,  no  matter  how  close  the  test  limits 
are  drawn.  This  is  mainly  due  to  the  fact  that  products  of 
innumerably  varied  and  complex  characteristics  may  be  pro- 
duced from  a  given  crude  material  by  modifying  the  methods 
of  manufacture. 

Thus,  by  direct  distillation  of  a  g^ven  crude  petroleum,  an 
asphalt  cement  of  10.0  millimeters  penetration  can  perhaps 
only  be  produced  by  the  removal  of  a  considerable  amount 
of  distillate  and  the  application  of  comparatively  high  tem- 
perature. If  distillation  is  discontinued  in  an  intermediate 
stage,  however,  and  the  blowing  process  employed,  an  as- 
phalt cement  of  the  same  penetration  may  be  produced  with 
the  removal  of  much  less  distillate  and  the  application  of  a 
lower  maximum  temperature.  In  the  second  case,  the  result- 
ing product,  while  of  the  same  consistency  as  the  first,  may 
have  a  lower  specific  gravity,  a  higher  melting  point,  a  greater 
penetration  at  low  temperature,  and  a  less  penetration  at  high 
temperature.  Other  properties  such  as  fixed  carbon,  naphtha 
soluble  bitumen,  loss  by  volatilization,  etc.,  may  also  be  dif- 
ferent. In  such  cases,  control  or  assurance  of  uniformity  in 
different  lots  of  material  must  depend  upon  a  number  of 
tests,  the  interrelation  of  which  is  clearly  understood,  and  for 
which  suitable  limits  are  specified. 

In  the  preparation  or  interpretation  of  any  specifications 
for  bituminous  road  or  paving  materials,  an  appreciation  of 
the  interrelation  of  tests  and  test  limits  is  as  necessary  as  an 
understanding  of  the  individual  significance  of  the  tests  them- 
selves, and  yet  those  who  should  be  most  familiar  with  such 
matters  often  fail  to  consider  the  possible  relation  which  a 
given  test  may  bear  to  others  with  which  it  is  associated  in 
specifications.  The  interrelation  of  .tests  and  test  limits  is 
something  which  the  layman  may  not  readily  comprehend, 
and  this  has  often  resulted  in  his  innocent  acceptance  and 
enforcement  of  unjustly  discriminative  specifications  prepared 
or  suggested  by  those  who  have  an  object  to  attain. 

In  the  author's  opinion,  discriminative  tests  and  specifica- 
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tions  are  perfectly  proper  and  often  desirable,  if  used  in  the 
right  manner.  They  are,  in  fact,  necessary  to  use,  unless  a 
more  or  less  valueless  blanket  specification  is  adopted. 
When  so  used,  however,  their  significance  should  be  clearly 
apparent  and  they  should  not  be  put  forward  as  open  speci- 
fications. 

When  a  given  type  of  bituminous  material  has  a  single 
characteristic  property  which  distinguishes  it  from  other 
types,  test  limitations  of  this  property  may  be  so  drawn  as 
to  make  a  specification  discriminative.  The  status  of  such 
specifications  is  not  usually  difficult  to  ascertain.  Discrimi- 
nation is,  however,  sometimes  secured  by  the  use  of  a  com- 
bination of  two  or  more  test  limitations,  the  significance  of 
which  is  only  apparent  under  the  close  scrutiny  of  one  who 
has  an  intimate  and  comprehensive  knowledge  of  all  types  of 
bituminous  materials.  Specifications  of  this  class  may,  as  a 
whole,  absolutely  eliminate  competition,  although  no  single 
xlause  in  the  specifications  could  be  criticised  from  this  stand- 
point 

If  competition  is  eliminated  by  a  single  specification,  as  is 
sometimes  advisable  or  even  necessary,  in  order  to  insure  a 
satisfactory  product,  it  may  often  be  restored  by  the  use  of 
two  or  more  specifications  which  will  serve  as  alternatives. 
When  this  is  done,  two  or  more  types  of  bituminous  ma- 
terials will  be  specified,  which  are  of  equivalent  value  in  so 
far  as  their  suitability  for  a  given  use  is  concerned.  Thus 
while  different  test  limitations  and  sometimes  different  prop- 
erties are  covered  by  the  different  specifications,  each  par- 
ticular combination  of  test  limitations  and  properties,  con- 
stituting a  given  specification,  will  be  considered  as  an  equiv- 
alent. . 

From  the  foregoing  discussion,  it  must  be  evident  that  the 
preparation  of  specifications  for  bituminous  road  and  paving 
materials  is  often  a  complicated  matter  and  should  only  be 
undertaken  by  one  who  has  thoroughly  familiarized  himself 
with  the  origin  and  manufacture  or  preparation  of  all  types 
of  bituminous  materials  as  well  as  with  their  physical  and 
chemical  characteristics.  It  is  the  author's  experience  that 
comparatively  few  highway  engineers  in  this  country  are 
sufficiently  acquainted  with  these  materials  to  warrant  them 
in  preparing  such  specifications.  Many  who  have  attempted 
the  task  have  failed  because  of  lack  of  accurate  information 
which  has  led  them  to  combine  and  make  use  of  portions  of 
specifications  prepared  by  others.  Such  combinations  have 
most  often  proved  utter  failures,  some  of  which  are  ludicrous, 
inasmuch    as    they    have    actually    defeated    the    object    for 
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which  they  were  presumably  drawn.  Others  have  been  im- 
possible because  of  the  fact  that  certain  clauses  or  test  limita- 
tions prescribed  were  incompatible. 

In  this  connection  it  may  be  said  that  while  the  average 
highway  engineer  will  not  find  it  practicable  or  even  neces- 
sary to  also  become  a  highway  chemist,  he  should  neverthe- 
less possess  as  a  part  of  his  practical  working  equipment 
some  knowledge  of  the  chemical  and  physical  properties  of 
bituminous  materials  and  methods  of  testing  them.  A  lament- 
able lack  of  such  information  is  apparent  in  many  highway 
engineers  who,  in  other  branches  of  their  profession,  are 
thoroughly  capable  and  efficient.  Opportunities  for  obtain- 
ing instruction  along  this  line  are  now  being  offered  by  at 
least  one  of  our  universities,  and  many  engineers  should  find 
that  the  comparatively  short  time  required  for  this  purpose 
could  not  be  spent  to  better  advantage^ 

One  other  point  may  be  mentioned  regarding  the  prepara- 
tion of  specifications  which  is  directly  connected  with  test 
limitations,  and  this  is  the  matter  of  allowable  variations  in 
results  which  may  be  looked  for  from  different  chemists  and 
different  laboratories.  In  the  first  place  it  should  be  remem- 
bered that  at  the  present  time  there  are  comparatively  few 
standard  methods  for  making  tests  which  have  been  generally 
adopted.  Variations  in  results  are  frequently  attributable  to 
variations  in  methods  of  testing.  It  is,  therefore,  good  prac- 
tice to  include,  in  or  as  a  part  of  specifications,  descriptions 
of  the  methods  to  be  employed  in  testing.  This  is  especially 
true  where  specifications  are  to  be  widely  used. 

Besides  the  above  mentioned  cause,  a  certain  variation  in 
results  may  be  expected  from  what  is  termed  the  personal 
equation.  Thus,  no  matter  how  clearly  defined  a  method  may, 
be  nor  how  conscientiously  followed,  it  is  the  exception  rather 
than  the  rule  when  two  operators  working  on  samples  of  thf 
same  material  obtain  exactly  the  same  results.  In  fact,  a  single 
expert  operator  will  seldom  check  himself  exa-ctly,  although 
his  results  may  be  identical  in  so  far  as  their  practical  appli- 
cation is  concerned.  Moreover,  it  should  be  realized  that  in 
substances  as  complex  in  character  as  are  bituminous  ma- 
terials, however  carefully  prepared  or  manufactured,  there 
is  apt  to  be  some  variation  in  samples  of  the  same  batch 
whether  taken  from  the  same  still,  tank,  kettle,  barrel  or  even 
from  the  same  sample  can. 

Just  what  the  allowable  variation  in  results  should  be  when 
all  of  these  conditions  are  taken  into  consideration,  is  a 
lengthy  matter  to  discuss.  It  is  certainly  not  the  same  for 
all   tests,   nor   even   for   the   same   test   applied   to   different 
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classes  or  grades  of  material  Thus  in  the  ordinary  volatiliza- 
tion test  a  variation  of  one  per  cent,  in  results  obtained  upon 
a  material  losing  15  or  20  per  cent,  would  be  perfectly  rea- 
sonable, while  in  a  material  losing  2  per  cent,  it  would  be  an 
inexcusable  variation.  Owing  to  lack  of  time,  the  author 
does  not  consider  it  advisable  to  attempt  a  detailed  discussion 
of  this  subject  in  the  present  paper,  but  suggests  it  as  a  topic 
for  consideration. 

He  would  further  suggest  that  certain  teits  of  more  or  less 
questionable  value  for  use  in  connection  with  specifications, 
be  considered  at  this  meeting,  among  them  being  the  de- 
termination of  paraffin  scale  and  the  determination  of  the  so- 
called  asphalt  contents  of  petroleum  products.  The  misap- 
plication of  such  tests  as  ductility  and  fixed  carbon  should 
also  prove  a  fruitful  source  of  discussion. 

In  conclusion,  the  author  wishes  to  state  that  while  this 
paper  may  appear  to  deal  with  specifications  in  general  more 
than  with  the  actual  testing  of  materials,  it  should  be  remem- 
bered that  specifications  are,  in  effect,  definitions,  and  that 
from  a  broad  standpoint  definitions  are  themselves  funda- 
mental tests. 


PRESIDENT  HILL:  Gentlemen,  a  very  interesting  paper 
has  been  presented  by  Mr.  F.  P.  Smith,  Consulting  Chemist 
and  Paving  Engineer,  of  New  York  City,  who  is  unable  to 
be  present 

FRANCIS  P.  SMITH  (Dow  &  Smith,  Consulting  Paving 
Engineers,  New  York,  N.  Y.)*:  While  the  speaker  agrees 
with  much  that  Mr.  Hubbard  has  said,,  he  does  not  consider 
that  his  objections  to  the  so-called  blanket  type  specifications 
are  valid,  more  especially  with  respect  to  asphalts.  The  as- 
phalt paving  industry  is  by  no  means  a  new  one.  For  up- 
wards of  forty  years  pavements  and  roadways  of  this  type 
have  been  in  use  in  this  country.  The  speaker  has  for  eigh- 
teen years  been  closely  identified  with  this  industry  and  dur- 
ing that  period  has  had  charge  of  the  mining  and  refining 
of  asphalts  and  the  laying  of  bituminous  pavements  of  all 
kinds  and  he,  therefore,  believes  that  he  is  qualified  to  judge 
and  justified  in  stating  that  the  requirements  of  an  asphalt 
for  paving  purposes  are  well  understood  and  are  compara- 
tively simple  and  have  nothing  to  do  with  the  source  of  the 
material.  For  specification  purposes  he  considers  that  so- 
called  identification  tests  are  unnecessary. 

The  function  of  an  asphalt  cement  or  asphalt  binder  is  to 


^Written  discussion  sent  in  but  not  read  at  the  convention. 
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cement  together  the  particles  of  the  mineral  aggregate  which 
forms  the  roadway,  in  order  to  do  this  it  must  be  pos- 
sessed of  sufi&cient  cementitiousness  or  binding  value,  if  it 
fails  in  this,  it  is  useless  as  a  cementing  material.  It  must 
be  sulhciently  pure;  i.  e.,  contain  sufficient  bituminous  bind- 
ing material,  to  make  it  available  for  use.  It  must  be  of  such 
a  consistency  that  it  can  be  properly  applied  to  the  mineral 
aggregate  in  such  a  way  as  to  thoroughly  coat  each  particle 
of  it.  It  must  not  be  too  susceptible  to  changes  in  tempera- 
ture; i.  e.,  become  too  hard  in  winter  or  too  soft  in  summer. 
It  must  not  harden  too  rapidly  when  heated  in  the  melting 
kettles,  and  when  exposed  to  the  elements  it  must  maintain 
its  original  properties  for  a  sufficient  length  ot  time  to  give 
satisfactory  service  in  the  pavement  or  roadway. 

All  of  these  properties  are  determinable  by  well  known 
tests  and  these  tests  must  be  met  by  all  asphalts  before  they 
can  be  considered  suitable  for  paving  or  road  making  use. 
It  is  true  that  different  asphalts  vary  in  their  properties. 
Some  are  purer  than  others;  some  are  more  susceptible  to 
changes  in  temperature  or  to  prolonged  heating;  and  some 
have  higher  cementing  values  than  others.  Experience  has 
shown  that  a  suitable  asphalt  for  paving  purposes  need  not 
possess  all  of  these  qualities  in  the  highest  degree,  but  suffi- 
ciently so  for  practical  purposes.  From  past  experience, 
however,  it  is  perfectly  possible  to  clearly  define  minimtun 
limits  which  all  asphalts  must  pass  in  order  to  be  accepted 
with  safety  for  paving  work.  Having  done  this,  you  have 
established  the  ideal  specification  of  the  blanket  type  which 
calls  for  all  the  necessary  qualities  and  does  not  differentiate 
as  to  source  but  as  to  quality  only  and  is  not  of  excessive 
length. 

This  fulfills  the  first  purpose  of  a  specification  for  bitu- 
minous road  and  paving  materials  as  defined  by  Mr.  Hub- 
bard. Except  in  special  cases,  just  why  a  specification 
should  state  at  great  length  a  number  of  tests  for  identifying 
the  material,  as  stated  by  Mr.  Hubbard  to  be  the  second  pur- 
pose, the  speaker  fails  to  see.  Anyone  really  competent  to 
test  bituminous  materials  for  paving  or  road  making  pur- 
poses can  identify  them  just  as  easily  without  a  specification 
as  with  one,  and  certainly  the  contractor  does  not  require 
this  information  to  enable  him  to  bid  intelligently. 

As  to  securing  uniformity  in  the  preparation  or  manufac- 
ture of  a  material,  it  would  seem  to  be  a  simple  task  to  insert 
a  clause  in  a  blanket  type  specification  stating  the  maximum 
permissible   variation    in    different    shipments    of    the    same 
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class  of  material.  To  further  insure  that  one  manufacturer 
shall  not  adulterate  or  lower  the  quality  of  his  material  in 
any  respect  or  respects  so  that  it  will  just  meet  the  minimum 
requirements  of  the  specification,  it  may  be  required  that  all 
shipments  of  material  shall  be  fully  equal  to  the  established 
standard  and  recognized  quality  of  that  particular  brand. 

Mr.  Hubbard  uses  the  variations  in  desirable  consistency 
of  different  asphalts  as  an  argument  against  blanket  type 
specifications.  Assuming  that  the  wide  variations  which  he 
cites  are  altogether  normal,  these  are  by  no  means  wholly 
dependent  upon  the  source  of  the  asphalt.  The  considera- 
tions  which  affect  desirable  consistency  or  penetration  are: 

1— Purity. 

2 — Susceptibility  to  changes  in  temperature. 

3 — Character  of  mineral  aggregate. 

4 — Climatic  and  traffic  conditions. 

As  to  purity,  the  fluxed  Bermudez  which  he  cites  contains 
about  96  per  cent,  of  bitumen,  and  the  California  about  100 
per  cent,  of  bitumen.  There  is  too  little  difference  in  this  re- 
spect to  afford  an  excuse  for  separate  specifications. 

As  to  susceptibility  to  changes  in  temperature,  the  Califor- 
nia is  much  more  affected  by  temperatures  up  to  140*  F.;  L  e., 
softens  more  readily  but,  on  the  other  hand,  loses  less  when 
heated  to  325*  F. 

The  character  and  grading  of  the  mineral  aggregate,  how- 
ever, have  as  great  an  influence  on  the  desirable  penetration 
as  the  susceptibility  of  the  asphalt  to  temperature  changes. 

The  climatic  and  traffic  conditions  for  any  one  particular 
piece  of  work  will  be  the  same  in  each  case  and  may,  there- 
fore, be  dismissed  from  consideration. 

Until  the  material  is  actually  assembled,  however,  it  is 
impossible  to  state  with  certainty  just  what  will  be  the  proper 
penetration  or  consistency  of  the  asphalt  cement  or  binder, 
as  it  is  impossible  in  most  cases  to  draw  a  specification 
which  will  call  for  a  mineral  aggregate  possessing  a  prede- 
termined and  definite  degree  of  stability,  and  upon  this  the 
desirable  consistency  of  an  asphalt  cement  or  binder  largely 
depends.  This  consistency  is  something  which  the  trained 
and  experienced  engineer  can  and  should  determine  while 
the  work  is  in  progress.  While  this  argument  applies  more 
forcibly  perhaps  to  sheet  asphalt  pavements  than  to  asphalt 
macadam,  it  is  nevertheless  true  of  both  types  of  construc- 
tion and  may  be  readily  met  by  a  clause  in  the  blanket  type 
specifications  to  the  effect  that  the  exact  degree  of  penetra- 
tion   or    consistency   within    the    limits    established    by    the 
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specifications  shall  be  determined  by  the  engineer  in  charge, 
depending  upon  the  kind  of  material  used  and  the  traffic 
upon  the  roadway  to  be  paved. 

On  the  other  hand,  let  us  assume  that  a  separate  specifi- 
cation is  to  be  prepared  for  each  kind  of  asphalt.  Those 
commonly  in  use  are  prepared  by  refining  or  fluxing,  or  both, 
Gilsonite  or  crude  asphaltic  material  obtained  from  Califor- 
nia, Cuba,  Mexico,  Texas,  Trinidad  and  Venezuela.  All  of 
these  differ  essentially  in  purity  and  susceptibility  to 
changes  in  temperature  and  from  the  standpoint  of  consis- 
tency or  penetration  should,  therefore,  according  to  Mr. 
Hubbard,  be  considered  separately.  This  would  make  seven 
separate  specifications.  In  the  case  of  Gilsonite,  the  char- 
acter of  an  asphalt  cement  or  binder  made  from  it  would  de- 
pend entirely  on  the  kind  of  flux  used  with  it,  so  that  Gil- 
sonite products  alone  might  require  two  or  more  specifica- 
tions. The  same  is  true,  from  the  road  binder  standpoint,  of 
Trinidad,  Cuban  and  Bermudez,  while  with  California  and 
Mexican  asphalts  the  method  of  distillation  used  greatly 
affects  the  character  of  the  product.  In  fact,  the  New  York 
City  paving  specifications  call  for  a  special  type  of  California 
asphalt  much  less  ductile  and  susceptible  to  temperature 
changes  than  the  standard  California  paving  asphalt  which 
has  been  successfully  used  for  many  years  throughout  the 
United  States  and  is  exclusively  used  on  the  Pacific  Coast. 
Again,  what  is  to  hinder  any  manufacturer  from  combining 
two  or  more  of  these  asphalts,  as  has  been  successfully  done 
in  many  cases?  To  carry  the  separate  specification  idea, 
therefore,  to  a  logical  conclusion  would  involve  the  writing 
of  an  encyclopedia  which  would  need  constant  revision;  and 
to  separate  the  materials  into  two  or  three  classes  would  be 
a  poor  compromise,  leading  to  invidious  distinctions  in  many 
cases,  perhaps  even  to  unfair  discrimination,  as  it  has  done 
in  the  past.  Such  a  compromise  would,  in  the  speaker's  judg- 
ment and  experience,  be  far  worse  than  anything  which  has 
been  alleged  against  the  blanket  type  of  specification. 

In  the  early  days  of  the  paving  industry,  closed  specifi- 
cations and  high  prices  were  the  rule.  As  knowledge  and 
experience  in  the  paving  industry  have  been  acquired  by 
engineers,  closed  specifications  have  become  more  and  more 
rare,  and  under  proper  blanket  type  specifications  price  has 
declined  and  quality  has  been  maintained.  The  type  brand 
of  specification  was  tried  and  abandoned  as  too  cumber- 
some and  the  speaker  freely  admits  that  some  years  ago 
he  advocated  and  drew  a  number  of  such  specifications 
but  later  became  convinced  that  they  were  unnecessary  and 
cumbersome  and  so  abandoned  them. 
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With  regard  to  the  fixed  carbon  test,  the  speaker  con- 
siders that  this  is  solely  an  identification  test  and  therefore 
has  no  place  in  a  specification  unless  it  is  desired  to  call 
for  a  particular  kind  or  type  of  asphalt.  This,  as  Mr. 
Hubbard  states,  may  be  perfectly  proper  in  certain  in- 
stances, but  not  where  open  competition  is  desired. 

Many  excellent  pavements  have  been  laid  with  California 
asphalt  containing  16  per  cent,  and  even  17  per  cent,  of 
fixed  carbon  and  it  may,  therefore,  be  considered  at  least 
doubtful  whether  the  presence  of  this  amount  of  fixed 
carbon  in  California  asphalt  is  a  sign  that  it  has  been  in- 
jured in  the  process  of  manufacture. 

The  specific  gravity  test  is  undoubtedly  of  value  as  an 
identification  test,  but  it  is  perfectly  possible  to  recognize 
a  blown  asphalt  without  having  recourse  to  this  test,  as,  for 
instance,  by  the  use  of  the  ductility  test.  It  is  also  ques- 
tionable whether  a  certain  amount  of  blowing  is  not  the 
reverse  of  injurious  so  long  as  the  ductility  or  cementing 
value  is  not  reduced  too  greatly.  Air  blowing  during  dis- 
tillation reduces  susceptibility  to  changes  in  temperature 
and  within  limits  and  for  certain  purposes  this  is  highly 
desirable. 

A  word  with  regard  to  the  paraffine  test:  The  speaker 
believes  that  it  has  been  conclusively  proven  that  the  pres- 
ence of  paraffine  scale,  per  se,  does  not  necessarily  injure 
an  asphalt  for  paving  purposes  up  to  say  10  per  cent,  and 
possibly  beyond  that.  The  advocates  of  this  test  have  re- 
cently taken  the  position  that  it  is  valuable  as  indicating 
the  presence  of  an  undesirable  amount  of  paraffine  hydro- 
carbons in  an  asphalt,  oils  consisting  largely  of  paraffine 
hydro-carbons  being  recognized  as  unsuitable  for  the  pro- 
duction of  asphalt.  To  dispose  of  this  claim  it  would  seem 
to  be  only  necessary  to  cite  the  case  of  many  old  and  excel- 
lent pavements  laid  with  Trinidad  and  other  asphalts  which 
contained  over  25  per  cent,  of  flux  composed  almost  wholly 
of  paraffine  hydrocarbons.  If  25  per  cent,  of  paraffine  hydro- 
carbons is  not  injurious,  where  is  the  line  to  be  drawn?  It 
seems  only  reasonable  to  relegate  this  test  to  the  class  in 
which  it  really  belongs,  viz.,  the  identification  class,  and  rely 
on  tests  measuring  the  essential  qualities  of  an  asphalt  when 
it  comes  to  determining  its  fitness  as  a  paving  or  road 
making  material. 

With  regard  to  the  ductility  test:  This  has  frequently 
been  criticised  by  those  who  apparently  do  not  understand 
its  true  scope  or  function.  It  has  been  claimed  that  the 
most  ductile  materials  at  ordinary  temperatures,  say  IV  F., 
are  those  which  are  least  ductile  at  low  temperatures.    This 
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is  not  true.  Great  care  must  be  taken  in  making  ductility 
tests  at  low  temperatures,  otherwise  the  briquette  will  crack 
and  no  ductility  will  be  reported.  What  is  true  is  that  the 
most  highly  ductile  materials  lose  relatively  a  greater  pro- 
portion of  their  ductility  at  low  temperatures  than  do  low 
ductile  materials,  but  it  must  be  remembered  that  even  at 
11''  F.  the  latter  class  has  practically  no  ductility  to  speak 
of.  In  the  speaker's  experience  and  in  that  oi  many  others, 
the  ductility  test  more  nearly  measures  the  cementing  value 
of  an  asphalt  than  any  other  test  known,  and  it  is  in  that 
that  its  chief  value  lies.  In  this  connection  I  will  quote 
some  remarks  recently  made  by  Mr.  C.  N.  Forrest,  of  the 
Barber  Asphalt  Paving  Co.,  concerning  the  ductility  test: 

There  is  another  fallacy  in  connection  with  the  ductility 
test.  It  has  been  asked  why  should  not  the  material  be  ductile 
at  32"*  F.,  the  supposition  being:  that  when  a  pavement  ex- 
pands and  contracts,  the  resistance  of  the  asphalt,  under  those 
circumstances,  is  dependent  more  or  less  on  ductility,  but  the 
ductility  test  as  performed  according:  to  the  seneral  way  of 
doing:  it,  as  we  know  it,  is  a  measure  of  tU^  cementitious  value. 
To  produce  a  material  that  is  ductile  at  32*  F.  is  to  produce  a 
short  material;  that  Is,  If  it  is  ductile  at  82,  it  is  not  ductile  at 
77,  and  that  would  be  done  by  the  same  method  as  increasing: 
the  toug:hness — by  using:  a  blown  oil. 

The  ductility  test  has  nothing:  whatever  to  do  with  the 
capacity  of  the  asphalt  to  g:ive  and  take  with  the  expansion 
and  contraction.  As  a  matter  of  fact,  the  asphalts  which  are 
rubbery  and  show  some  resistance  to  impact  and  show  some 
ductility  at  a  low  temperature  will  seldom  show  enoug:h  for 
sheet  asphalt.  They  will  crack  in  cold  weather,  althoug:h  they 
are  rubbery  and  show  resistance  to  temperature  chang:es. 

As  to  variations  in  results  as  mentioned  by  Mr.  Hubbard, 
the  writer  has  often  seen  determinations  reported  in  hun- 
dredths of  a  per  cent,  when  the  method  employed  was  not 
accurate  within  tenths  of  a  per  cent.  In  similar  cases, 
he  has  also  known  material  to  be  rejected  because  it  ex- 
ceeded the  specification .  limits  by  two-tenths  of  a  per  cent, 
where  the  method  used  was  not  accurate  within  one-half 
of  one  per  cent. 

In  conclusion,  the  speaker  wishes  to  most  heartily  con- 
cur in  Mr.  Hubbard's  statement  as  to  the  necessity  for  an 
understanding  of  the  individual  significaace  of  the  various 
tests  and  the  relations  of  the  different  tests  to  each  other. 
Without  this  knowledge  the  preparation  of  proper  specifi- 
cations and  the  interpretation  of  them  is  impossible. 

PRESIDENT  HILL:  The  discussion  will  be  continued 
by  Mr.  J.  E.  Myers,  Chief  Chemist  of  the  New  Yprk  State 
Highway  Commission: 

J.  E.  MYERS  (Chief  Chemist,  New  York  State  Highway 
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Commission):  Without  going  deeply  into  technical  detail, 
the  author  of  the  paper  "The  Testing  of  Materials  for  Road 
and  Street  Construction,"  has  treated  the  subject  in  a  very 
comprehensive  manner. 

Since  the  subject  of  testing  materials,  as  considered  in  the 
paper  referred  to,  is  so  closely  related  to  specifications  gov- 
erning road  and  street  construction,  it  is  impo'ssible  to  con- 
sider the  subject  of  testing  materials  without  also  consider- 
ing the  specifications  governing  the  materials  and  their  use. 

By  a  careful  study  of  the  stone  roads  constructed  with 
the  use  of  bituminous  materials,  it  would  seem  that  these 
roads  might  be  classified,  with  reference  to  the  bituminous 
material,  as  cotbing  under  one  of  three  general  types.  Ac- 
cording to  the  method  of  construction  used  these  types  of 
roads  are  generally  known:  First,  as  the  water  bound, 
bituminous  surface  treatment;  second,  as  the  penetration 
or  grouting  method,  and  third,  as  the  mixing  method. 

Since  the  liquid  bitumens  used  in  the  first  type  of  con- 
struction are  largely  used  for  dust  prevention,  they  are  not 
considered  a  part  of  the  permanent  construction,  and  will 
not  be  given  further  thought  in  this  discussion. 

Experience  has  shown  that  the  bitumens  which  give  satis- 
factory results  as  binders,  in  either  the  penetration  or  mix- 
ing method  of  construction,  possess  certain  well  defined, 
general  characteristics. 

These  characteristics  are;  First,  the  bitumens  must  be  ad- 
hesive and  sticky;  second,  the  bitumens  must  be  pliable  at 
all  temperatures  to  which  the  road  surface  will  be  subjected, 
without  becoming  extremely  soft  in  warm  weather  and  with- 
out becoming  extremely  brittle  in  cold  weather,  and  third, 
the  bitumens  must  be  stable  under  atmospheric  conditions, 
that  is,  the  bitumens  should  possess  the  first  two  character- 
istics, and  retain  them  under  service  conditions. 

Experience  has  also  shown  that  the  bitumen  should  be 
somewhat  softer  for  the  penetration  or  grouting  method  of 
construction,  than  for  the  mixing  method.  The  other  charac- 
teristics of  the  bitumens  for  penetration  work  and  mixing 
work  are  the  same.  This  would  call  for  specifications,  differ- 
ing but  little  if  at  all,  in  anything  except  the  hardness  of 
the  material,  or,  as  it  is  usually  termed,  the  penetration. 

The  author  of  the  paper  under  discussion  stated  in  his 
paper:  "Products  of  innumerably  varied  and  complex  char- 
acteristics may  be  produced  from  a  given  crude  material 
by  modifying  the  methods  of  manufacture."  This  statement 
is  unquestionably  true,  and  it  would  seem  that  for  each  type 
of  construction  an  open  blanket  specification,  requiring  the 
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characteristics  of  the  material  desired,  and  amply  guarded 
by  supplementary  tests  or  requirements,  is  preferable  to  a 
number  of  separate  specifications  covering  materials  from 
different  sources,  as  suggested  in  the  paper  referred  to. 

A  blanket  specification,  to  a  large  extent,  does  not  con- 
sider the  source  of  material,  but  requires  the  process  of 
manufacture  to  be  such  as  to  produce  a  material  with  the 
desired  characteristics.  Certainly,  the  "fallacy  of  blanket 
specifications"  is  not  ''easily  demonstrated"  and  is,  to  say 
the  least,  a  subject  open  to  discussion. 

It  has  been  suggested  that  certain  tests,  as  specific  gravity, 
fixed  carbon,  parafHne  scale,  and  possibly  others,  are  un- 
necessary and  absurd.  Possibly  such  a  statement  would 
be  true  were  each  requirement  considered  by  itself,  but  if 
properly  drawn  the  interrelation  of  these  requirements  will 
demand  a  uniform  material  of  the  desired  characteristics. 

Uniformity  of  material  under  blanket  specifications,  is  only 
secured  by  a  number  of  interrelated  tests  such  as  specific 
gravity,  solubility  in  carbon  disulphide,  solubility  in  certain 
grades  of  parafHne  naphtha,  fixed  carbon,  parafiine  scale, 
ductility,  toughness,  flash  point,  evaporation  loss,  character 
afte^  evaporation,  e(c.  The  importance  of  the  interrelation 
of  these  tests  has  been  fully  discussed  in  the  paper  referred 
to  and  will  not  be  further  considered. 

PRESIDENT  HILL:  The  next  paper  will  be  by  Mr.  C. 
S.  Reeve,.  Chemist  of  the  U.  S.  Office  of  Public  Roads. 

C.  S.  REEVE  (Chemist,  Office  of  Public  Roads,  U.  S. 
Department  of  Agriculture):  The  speaker  takes  occasion 
to  first  congratulate  the  author  of  the  original  paper  for 
his  excellent  review  of  the  purposes  to  be  accomplished  by 
tests  and  specifications,  and  there  are  but  few  points  upon 
which  one  can  take  issue. 

Those  of  us  who  frequently  have  occasion  to  review  speci- 
fications are  familiar  with  some  of  the  many  fallacies  of  the 
blanket  specification,  which  is  frequently  drawn  with  but 
little  knowledge  of  the  values  involved.  And  yet,  for  some 
reason,  there  is  a  conviction  with  many  that  separate  speci- 
fications destroy  competition,  and  this  is  frequently  an  argu- 
ment against  such  a  form.  It  must,  however,  be  assumed 
that  all  conforming  materials  will  prove  acceptable,  since 
otherwise  there  should  be  no  request  for  bids  upon  them, 
and,  looking  at  it  from  this  standpoint,  there  can  be  evi- 
dently no  change  in  the  competitive  character  of  the  mate- 
rials. To  the  speaker's  understanding,  Mr.  Hubbard  simply 
advocates  that  each  type  of  material  advertised  for  shall 
prove  acceptable,  but  that  each  must  meet  the  requirements 
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of  its  particular  class.  In  this  we  heartily  agree,  but  the 
speaker  would  advocate  the  least  possible  number  of  specific 
cations  that  will  satisfactorily  attain  the  desired  result 

On  the  other  hand,  we  do  not  question  the  legitimacy  of 
the  single  discriminating  specification,  when  it  is  issued 
with  a  full  knowledge  of  its  intent,  and  with  honest  purpose 
that  can  be  supported  by  convincing  reasons.  The  highway 
engineer  does,  however,  display  a  lack  of  knowledge  upon 
the  materials  with  which  he  is  dealing  when  he  accepts 
without  question  such  a  specification  with  the  understand- 
ing that  it  is  a  competitive  one. 

Another  case  in  which  the  need  for  reliable  technical  in- 
formation is  evidenced  appears  when  an  engineer  will  accept 
and  issue  a  specification  embodying  tests  which  cannot  be 
carried  out.  For  instance,  to  specify  that  a  complex  emul- 
sion shall  contain  a  fixed  amount  of  an  oil  possessing  cer- 
tain definite  characteristics,  is  useless  unless  the  engineer  is 
prepared  to  make  a  plant  inspection  of  the  separate  com- 
ponents and  the  process  of  manufacture. 

While  admitting  the  utility  of  separate  specifications  for 
bituminous  materials,  the  speaker,  if  his  understanding  is 
correct,  is  inclined  to  disagree  with  the  author  upon  one  of 
the  reasons  advanced.  The  reference  is  to  the  following 
statement: 

Thus,  for  a  certain  type  of  bituminous  concrete  pavement  the 
proper  penetration  limits  at  25**  C.  for  a  California  asphalt  may 
lie  between  7.0  and  9.0  millimeters,  while  the  proper  penetra- 
tion limits  for  a  fluxed  Bermudez  asphalt  to  be  used  in  exactly 
the  same  type  of  pavement  and  under  the  same  conditions,  may 
be  entirely  dlfTerent,  say  from  14.0  to  16.0  millimeters. 

Now,  we  have  no  form  of  bituminous  concrete  in  mind 
in  which  such  a  wide  divergency,  if  any,  in  the  penetration 
of  the  material  would  be  made,  dependent  upon  whether 
California  or  fluxed  Bermudez  asphalt  were  used.  Some 
other  expressions  of  opinion  upon  this  point  would  no  doubt 
prove  of  interest. 

Among  the  several  subjects  suggested  by  the  author  for 
discussion  is  allowable  variation  in  results  of  tests.  To  the 
speaker's  mind,  this  is  really  not  a  matter  that  can  be  de- 
cided by  any  hard  and  fast  rules  or  lengthy  discussion. 
That  some  tests  are  not  sufficiently  well  standardized  and 
that  the  personal  equation  gives  rise  to  variations  in  results 
goes  without  question.  Lack  of  consideration  of  this  aspect 
of  testing  frequently  leads  to  a  rigidity  of  interpretation  that 
works  undue  hardship  to  both  manufacturer  and  contractor. 
However,  this  would  seem  to  be  a  matter  that  can  only  be 
left  to  the  judgment  of  the  engineer  or  chemist.    He  should, 
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of  course,  be  sufficiently  informed   to   realize  the   possible 
variation  in  results,  and,  taking  this  in  conjunction  with  the 
circumstances  underlying  the  case  in  question,  must  decide 
in  accordance  with  his  best  judgment. 

The  author  has  referred  to  several  specific  tests  which 
should  prove  fruitful  sources  for  discussion.  To  just  what 
extent  it  is  the  purpose  of  this  meeting  to  enter  into  the 
technique  of  tests,  the  speaker  does  not  feel  sure,  but  for 
purposes  of  discussion,  a  few  remarks  on  a  test  of  consider- 
able recent  prominence  may  not  be  out  of  place.  The  refer- 
ence is  to  the  paraffin  scale  determination.  While  no  standard 
method  for  making  this  test  has  thus  far  been  recommended, 
it  is  .the  usual  practice  to  distill  the  bituminous  material  to 
coke  and  to  precipitate  the  scale  from  an  aliquot  portion  ot 
the  distillate  by  means  of  an  ether-alcohol  mixture  at  a  tem- 
perature of  — 18*  or  — ^20*  C.  The  speaker  has  always  con- 
sidered this  test  a  rather  inaccurate  determination,  and  his 
stand  in  this  regard  has  been  fully  justified  by  the  work  of 
several  investigators.  It  has  been  quite  clearly  demonstrated 
that  different  experts  using  exactly  the  same  method  obtain 
results  that  differ  so  widely  as  to  permit  of  no  definite  in- 
terpretations whatever.  We  therefore  feel  that,  regardless 
of  the  eflfect  of  the  presence  of  paraffin  scale  or  the  hydro- 
carbons it  represents,  a  more  accurate  method  of  deter- 
mination must  be  established  before  we  can  justifiably  place 
closely  defined  limits  on  the  amount  of  scale  allowable. 

PHILIP  P.  SHARPLES  (Chemist.  Barrett  Mfg.  Co.):  Mr. 
Hubbard's  paper  presents,  in  a  very  admirable  form,  the  sub- 
ject of  specification  and  testing.  There  are  one  or  two 
points,  however,  that  I  think  might  be  further  brought  out, 
that  it  would  be  interesting  to  put  on  record.  In  making  up 
specifications  at  the  present  time,  I  think  it  is  very  important, 
before  putting  them  out,  to  consult  a  number  of  the  manu- 
fa<:turing  chemists.  Where  this  plan  is  carried  out  intelli- 
gently, I  think  it  leads  to  very  good  results  and  prevents  the 
putting  out  of  specifications  that  are  impossible  of  fulfillment 
by  the  manufacturer.  The  time  has  now  come  when  the 
chemists  of  the  different  state  highway  organizations  or  of 
the  large  users  of  materials  can  get  through  the  sales  force 
to  the.  chemists  of  the  manufacturer.  I  think  it  is  very  im- 
portant to  cement  this  friendship  that  has  begun  and  for  the 
consumer's  chemist  or  engineer  to  get  the  benefit  of  the  point 
of  view  of  the  manufacturer's  chemist  before  putting  out 
specifications. 

There  is  another  important  point  that  perhaps  Mr.  Hub- 
bard did  not  dwell  upon  at  great  enough  length.    It  is  a  very 
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important  matter  in  itself  and  its  neglect  leads  to  a  great  deal 
of  trouble  in  the  testing  of  materials.  I  speak  of  the  im- 
portance of  taking  samples  at  the  proper  time.  Many  a  time 
samples  of  bituminous  materials  which  are  used  for  testing 
are  not  taken  at  the  time  of  the  receipt  of  the  material  but 
some  time  during  the  manipulation  of  that  material  on  the 
road.  The  material  tested,  therefore,  does  not  represent  the 
material  shipped.  It  is  very  important  in  every  case,  it  seems 
to  me,  to  take  extraordinary  care  in  taking  samples,  and  that 
point,  I  think,  cannot  be  too  much  emphasized. 

Another  point  that  Mr.  Hubbard  has  perhaps  not  brought 
out,  and  is  along  this  same  line,  is  that  tests  should  be  made 
during  the  use  of  bituminous  materials  on  the  road,  as  great 
changes  can  be  brought  about  by  the  mal-treatment  of  the 
materials  by  the  users.  This  is  particularly  so  on  materials 
which  have  easily  volatile  constituents  that  will  be  driven 
off  through  overheating  or  through  long  continued  heating  at 
a  low  temperature.  This  is  a  subject  that  has  not  been  given 
sufHcient  attention  in  the  testing  of  road  materials.  I  thann 
you  for  your  attention.     (Applause.) 

PRESIDENT  HILL:  Is  there  anyone  else  who  cares  to 
offer  any  remarks  on  this  subject? 

H.  B.  PULLAR  (H.  B.  Pullar  Co.,  Detroit,  Mich.):  I  want 
to  say  just  a  few  words  in  discussion  of  Mr.  Hubbard's 
paper.  The  speaker  heartily  agrees  with  almost  everything 
he  says,  but  thinks  there  are  a  few  other  points  that  might 
possibly  be  brought  out. 

There  are  two  things  specifications  are  for.  An  engi- 
neer comes  to  you  and  asks  for  specifications;  he  says, 
''First,  I  want  a  specification  that  will  insure  me  of  a  good 
material;  second,  I  want  a  specification  that  will  insure  me 
of  getting  a  uniform  material  after  I  begin  to  receive  it." 

There  are  two  contradictory  statements  there.  If  you 
want  a  blanket  specification  open  to  the  broadest  competi- 
tion, there's  only  one  thing  to  do,  and  that  is  to  have  this 
blanket  specification  cover  practically  every,  kind  of 
material.  If  you  do  that,  then  you  get  the  competition,  but 
you  lose  the  one  point  that  some  engineers  seem  to  think 
of — getting  in  competition  only  those  materials  that  are 
good.  That  is  a  pretty  hard  thing  to  do.  You  cannot  bar 
out  poor  materials  and  admit  only  good  ones  in  a  blanket 
specification. 

I  think  there  is  one  idea  that  might  be  taken  into  considera- 
tion in  that,  if  you  have  a  blanket  specification,  you  may 
have  one  or  more  clauses  in  another  part  of  the  specification 
that  will  enable  you,  in  calling  for  bids,  to  obtain  samples 
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under  this  blanket  specification.  Then,  after  the  speci- 
mens have  been  received  and  tested,  draw  up  auxiliary 
specifications  and  in  these  draw  your  limits  close  enough 
to  be  sure  of  getting  uniform  material  during  the  progress 
of  your  work.  If  the  engineer  wants,  in  the  first  place,  to 
draw  this  specification  so  as  to  get  only  the  good  materials 
or  those  which  he,  in  his  own  mind,  considers  to  be  good, 
then  he  ought  to  divide  the  materials  into  diflEerent  types  and 
call  for  bids  under  this  specification,  eliminating  by  this 
method  undesirable  materials,  as  Mr.  Hubbard  stated. 

Then  I  think  there  is  a  point  that  has  not  been  brought  out 
at  all  in  the  discussion;  I  think  that  local  conditions  have  a 
great  deal  to  do  with  specifications.  For  instance,  on  the 
Pacific  Coast  they  are  using  the  same  kind  of  specifications 
that  they  are  using  in  this  part  of  the  country,  and  I  do 
not  think  there  has  been  any  other  than  California  asphalt 
used,  or  at  least  such  a  small  percentage  of  other  materials 
has  been  used  that  it  should  not  be  taken  into  consideration. 
Why  wouldn't  it  be  best  to  draw  a  strict  specification  for  Cal- 
ifornia asphalt?  I  know  of  one  instance  where  the  specifica- 
tion was  so  broad  that  a  small  refinery  in  California  supplied 
asphalt  which  was  absolutely  useless.  It  was  burned,  im- 
properly prepared,  and  utterly  worthless  as  a  binding  mate- 
rial. A  good  specification  for  California  asphalt  would  have 
kept  out  this  material. 

Now,  Mr.  Hubbard  has  requested  discussion  on  a  number 
of  tests  which  he  thinks  might  be  eliminated  or  which 
have  been  suggested.  There  have  been  several  materials  on 
the  market  lately  that  have  different  characteristics.  For  in- 
stance, the  Mexican  asphalts,  as  Mr.  Hubbard  says,  have  a 
high  fixed  carbon.  Now,  the  other  properties  of  Mexican 
asphalt  seem  to  classify  it  as  a  very  good  bituminous 
material,  and  for  this  reason  I  think  that  a  higher  fixed 
carbon  for  Mexican  asphalt  could  be  reasonably  allowed, 
but  I  certainly  would  not  advocate  the  elimination  of  the 
fixed  carbon  test.  It  all  comes  back  to  dividing  the  dif- 
ferent bituminous  materials  into  different  classes  and  calling 
for  bids  under  those  different  classes,  or,  in  my  opinioa, 
drawing  a  blanket  specification  admitting  the  widest  compe- 
tition, and  then  drawing  strict  specifications  covering  the 
material  accepted,  so  that  you  will  get  uniformity. 

I  think  a  point  Mr.  Sharpies  brought  out  would  be  a 
good  thing  to  take  into  consideration,  that  is,  consult  the 
manufacturers  to  see  what  limits  they  suggest.  For  in- 
stance, a  limit  of  ten  points  in  penetration  is  sufficient  for 
some  materials,  whereas  it  would  be  almost  impossible  for 
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another  producer  to  get  out  materials  within  those  limits. 
In  this  case  there  ought  to  be  a  limit  of,  say,  twenty;  and 
the  same  thing  is  true  in  fixed  carbon  and  other  tests.  Sorat 
can  keep  within  a  limit  of  one  or  two  points.  As  Mr.  Hub- 
bard says,  it  would  not  be  just  to  condemn  one  material  be- 
cause it  was  volatile  and  had  a  variation  in  volatilization  of 
1  per  cent,  where  the  total  volatilization  was  20  per  cent, 
whereas  it  would  be  just  to  condemn  a  material  haying  a 
variation  in  volatilization  of  1  per  cent,  when  the  actual 
volatilization  was  2  per  cent.  I  think  those  points  ought  to 
be  taken  into  consideration.     (Applause.) 


PRESIDENT  HILL:  Gentlemen,  before  we  take  up  the 
next  subject,  I  am  going  to  ask  your  kind  consent  to  hear 
the  report  of  the  committee  on  resolutions.  I  understand 
that  the  report  is  ready,  and  the  committee  requests  that  we 
receive  it  at  this  time. 

[Mr.  Rogers  then  read  the  following  report.]. 
Resolutions 

WHEREAS,  It  is  the  expressed  purpose  of  the  American 
Road  Builders'  Association  to  acquire  and  disseminate  in- 
formation and  to  stimulate  interest  and  to  promote  legisla- 
tion and  other  measures  in  the  interest  of  the  building  and 
maintaining  of  highways;  and 

WHEREAS,  It  is  increasingly  evident  that  this  work  can 
best  be  accomplished  by  complete  cooperation  or  amalgama- 
tion with  other  associations  working  for  the  same  broad 
purposes;  and 

WHEREAS,  The  Federal  Congress  will  in  the  near  futui)» 
take  some  action  leading  to  the  participation  in  the  buildipg: 
of  roads  by  the  government;  and  in  order  that  such  legis- 
lation as  is  enacted  should  be  fair,  just  and  equitable  and  that 
the  monies  that  are  appropriated  should  be  spent  without 
undue  influence  of  politicians;  it  is  advisable  that  the  ra%d 
organizations  should  present  a  united  point  of  view  to  Coe- 
gress. 

NOW,  THEREFORE,  BE  IT  RESOLVED:  That  it  is  the 
sense  of  this  association  that  an  earnest  effort  should  be 
made  for  a  complete  understanding  with  such  other  national 
road  associations  as  have  similar  ideas,  and,  for  this  pur- 
pose, the  President  of  the  American  Road  Builders'  Asso- 
ciation be  and  hereby  is  authorized  to  appoint  a  committee 
of  three,  of  which  the  President  shall  be  a  member  and 
chairman,  with  full  powers  to  act  and  to  meet  with  similar 
committees  from  other  road  associations  and  consider,  and, 
if  possible,  perfect  a  complete  amalgamation. 
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RESOLVED,  FURTHER,  That  we  herewith  petition  the 
Congress  of  the  United  States  to  authorize  the  President  to 
appoint  a  commission  from  civil  life  and  make  a  sufficient 
appropriation  to  said  commission  to  enable  it  to  make  a 
thorough  investigation  of  the  whole  question  of  federal  ap- 
propriations for  road  construction  and  that  this  commission 
shall  report  its  findings  to  the  President. 

WHEREAS,  There  have  been  held  during  the  past  year 
several  national  road  conventions  on  elaborate  scales,  ne- 
cessitating great  expense  on  the  part  of  delegates  and  ex- 
hibitors; therefore  be  it 

RESOLVED,  That  it  is  the  opinion  of  this  convention 
that  all  national  road  organizations  holding  or  intending  to 
hold  such  conventions  should  unite  and  next  year  and  suc- 
ceeding years  hold  but  one  annual  road  congress,  and  we 
would  suggest  that  said  congress  be  held  during  the  month 
of  March. 

WHEREAS,  The  rooms  assigned  for  holding  the  sessions 
of  the  road  congresses  in  recent  years  were  wholly  unsuited 
for  the  purpose,  resulting  in  great  annoyance  to  the  dele- 
gates, thus  reducing  the  value  of  the  congresses;  therefore 
be  it 

RESOLVED,  That  there  should  be  provided  in  the  future 
halls  suitable  for  holding  the  sessions  of  the  congresses,  far 
enough  removed  from  the  exhibits  to  be  free  from  con- 
fusion and  noise. 

RESOLVED,  That  the  sincere  thanks  of  this  Convention 
be  extended  to  the  Governor  of  the  State,  the  Mayor  and 
Citizens'  Committee  of  this  city  for  their  cordial  welcome, 
and  the  many  courtesies  they  have  extended  to  us;  and  to 
the  press  of  the  city  for  the  splendid  and  extensive  manner 
in  which  they  have  reported  this  Convention. 

FRANK  F.  ROGERS. 

Chairman. 
JOSEPH  HYDE  PRATT, 

Secretary. 
[It  was  moved,  seconded,  and  voted  that  the  report,  as 
read,  be  adopted.] 

PRESIDENT  HILL:  The  next  paper  was  to  have  been 
presented  by  State  Highway  Commissioner  J.  N.  Carlisle, 
of  New  York,  but  he  is  unavoidably  detained.  However, 
we  have  with  us  today.  Col.  Wm.  De  H.  Washington,  who, 
with  our  Vice  President,  Harold  Parker,  and  Mr.  George 
C.  Diehl,  compose  the  Advisory  Board  of  Consulting  Engi- 
neers of  New  York.  I  am  going  to  ask  Col.  Washington 
to  read  the  paper. 
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SUB-ORGANIZATION  FOR  SECURING  EFFICIENT 

MAINTENANCE 

By  J.  N.  CARLISLE, 

State  Highway  Commltsloner  of  New  York 

The  really  great  problem  confronting  those  who  arc  in 
charge  of  state  departments  of  highways  is  maintenance. 
This  question  involves  not  only  a  study  of  the  methods  to 
be  adopted  for  properly  keeping  the  roads  in  repair,  but  first 
involves  the  question  of  what  scheme  of  organizing  a  depart- 
ment can  be  installed  to  procure  such  a  result. 

In  New  York  state  up  to  this  year  ,the  construction  of 
highways  was  under  the  charge  of  division  engineers,  and 
the  maintenance  work  was  separate  and  apart  and  was  in 
charge  of  a  maintenance  bureau  under  different  divisions  and 
superintendents  of  maintenance.  This  plan  of  divided  author- 
ity was  so  unsatisfactory  that  in  the  winter  of  1913  the  Legis- 
lature of  New  York  provided  that  the  work  of  construction 
and  maintenance  should  be  consolidated  under  the  control  of 
the  division  engineers,  and  that  the  work  of  maintenance 
should  be  done  either  by  contract  or  directly  by  the  depart- 
ment. 

Our  state  is  divided  into  nine  divisions,  with  a  division 
engineer  in  charge  of  each,  and  we  intend  to  subdivide  each 
of  these  divisions  into  about  seven  subdivisions,  making  sixty- 
three  subdivisions  of  the  state.  In  charge  of  each  of  these 
subdivisions  we  intend  to  appoint  an  assistant  engineer,  and 
put  him  in  charge  of  both  construction  and  maintenance  in  his 
territory,  requiring  him  to  have  an  office  and  live  therein, 
and  to  hold  him  rigidly  responsible  for  the  condition  of  his 
roads. 

The  New  York  plan  in  the  past  has  been  to  rely  largely 
upon  patrolmen,  that  is,  the  placing  of  a  man  with  a  horse 
and  wagon  in  charge  of  a  small  number  of  miles,  and  impos- 
ing upon  him  the  duty  of  keeping  his  section  of  the  road  in 
repair.  With  a  state  so  large  as  New  York,  this  plan  has  not 
worked  out  to  our  satisfaction,  and  while  we  do  not  believe 
in  entirely  abandoning  the  patrol  system  yet  we  are  arranging 
for  an  organization  of  section  gangs  in  each  of  the  subdivi- 
sions, each  section  gang  to  be  furnished  with  equipment  with 
which  roads  can  be  oiled  and  repaired. 

No  railroad  company  today  would  think  of  trying  to  keep 
its  tracks  in  repair  simply  by  a  patrol  system,  and  we  believe 
that  in  following  the  methods  of  the  steam  railroads  in  taking 
care  of  their  tracks  we  can  accomplish  better  results  than  in 
any  other  way.  This  problem,  of  course,  means  the  organi- 
zation of  a  proper  section  gang  with  equipment  sufficient  tor 
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do  repair  work.  Our  plans  call  for  the  furnishing  of  an  auto- 
mobile truck,  pressure  sprayer  oiler,  a  steam  roller,  and  heat- 
ing tanks,  together  with  small  tools,  so  each  section  gang 
will  be  large  enough  and  well  enough  equipped  to  properly 
repair  any  kind  of  road  already  constructed. 

With  section  gangs  properly  organized,  and  with  sufficient 
equipment  under  the  direction  of  an  engineer  who  is  held 
responsible,  we  ought  to  produce  a  sub-organization  which 
can  give  efficient  maintenance.  This  section  gang  should  be 
organized  strong  enough  to  clean  and  oil  the  roads  at  the 
proper  season,  make  temporary  repairs,  and  when  this  pre- 
liminary work  is  done,  do  heavy  permanent  repairs  on  our 
roads. 


COL.  WASHINGTON:  I  will  say,  gentlemen,  that  the 
report  of  the  advisory  commission  or  board  of  engineers 
appointed  by  the  state  of  New  York  advises  the  track  gang, 
or  the  application  to  roads  of  the  track  gang  principle,  such 
as  is  employed  on  the  railroads. 

One  of  the  members  of  that  advisory  commission  has  en- 
deavored to  make  a  combination  machine  that  will  carry  all 
of  the  materials  necessary  to  repair  a  road  of  any  type  and 
carry  them  in  the  best  possible  form — ^that  is,  if  you  have  a 
bituminous  road,  it  will  carry  hot  tar  and  carry  the  stone 
of  different  sizes*  also  hot,  having  had  the  moisture  expelled. 

If  we  have  a  machine  that  also  carries  with  it  its  own 
road  roller,  and  carries  water  if  a  water  bound  macadam  is 
to  be  repaired,  and  in  fact  carries  every  material  and  is  a 
combination  of  all  the  road  machines,  it  not  only  enables 
you  to  apply  the  track  gang  principle  but  it  enables  you 
to  apply  power  to  almost  every  one  of  the  operations  neces- 
sary for  the  repair  of  a  road.  Such  a  machine  can  get  over 
the  road  quickly  and  can  carry  the  whole  gang  over  a  road 
at  a  speed  of  say  15  miles  an  hour.  So  you  can  see  that 
your  gang  is  very  mobile. 

We  estimate  that  we  ought  to  be  able,  with  a  gang  of 
not  to  exceed  4  to  6  men,  to  take  care  of  a  hundred  miles 
of  varying  types  of  highways. 

If  you  gentlemen  wish  to  see  the  machine  that  the  state 
of  New  York  proposes  to  try  out  at  least,  you  will  find  a 
drawing  of  it  at  the  other  end  of  the  room  and  I  will  be 
very  glad  to  explain  it  to  you.     (Applause.) 

PRESIDENT  HILL:  Now,  gentlemen,  discussion  is  next 
in  order  and  we  will  have  the  pleasure  of  hearing  from 
Mr.  C.  J.  Bennett,  State  Highway  Commissioner  of  Connecti- 
cut 
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CHARLES  J.  BENNETT  (State  Highway  Commissioner 
of  Connecticut):  In  discussing  the  broad  subject  of  sub- 
organization  for  securing  efficient  maintenance  on  a  high- 
way system,  I  cannot  say  that  I  entirely  agree  with  the 
gentleman  from  New  York  in  his  idea  of  standardizing  a 
system  of  maintenance.  With  any  system  of  highways  in 
the  United  States  at  the  present  time,  the  class  of  roads, 
the  location  of  the  road,  its  length  and  its  proximity  to 
centers  are  so  varied  that  you  cannot  standardize  any  system, 
as  I  see  it,  all  over  a  state;  so  that,  in  my  opinion,  there 
should  be  some  variation  of  a  system  of  sub-organization 
which  will  apply  itself  to  these  different  types  of  roads, 
locations,  etc.,  in  a  manner  which  will  give  the  very  best 
result.  In  order  to  emphasize  that  idea,  I  want  to  suggest 
three  different  types  of  organization  which  can  be  placed 
under  one  general  executive  head,  and  used  to  good  ad' 
vantage. 

First,  the  section  gang  system,  for  any  closely  related 
system  of  highways,  that  is,  any  system  of  highways  which 
radiates  from  one  center,  running  out  in  different  directions, 
where  you  can  install'  a  gang  and  let  that  gang  go  out  in 
different  directions  every  day  and  get  the  ultimate  and  most 
service  out  of  it. 

Second,  the  patrol  system  for  long  stretches  of  permanent 
highways  which  run  for  many  miles  through  the  country  and 
are  built  with  a  modern  surface  and  need  slight  repairs  from 
time  to  time.  To  such  a  highway  the  patrol  system  is  very 
well  adapted  and  can  be  used  to  good  advantage. 

The  third  system  of  maintenance  is  the  care  of  the  road 
which  is  way  back  in  the  country,  the  road  built  in  some 
small  town  to  accommodate  that  town  and  make  it  possible 
for  the  townspeople  to  get  to  their  center,  out  of  the  town  or 
into  another  town.  On  that  road  we  must  have  somebody  in 
the  town  or  near  the  town  who  can  look  after  the  road  at 
needed  intervals.  Such  a  system  I  call  the  periodic  system 
of  maintenance. 

I  think  with  a  combination  of  these  three  systems  we  shall 
get  better  results  than  with  the  standardization  of  any  one 
particular  system. 

In  connection  with  the  permanent  repairs  of  the  road  I  have 
found  that  possibly  it  is  wiser  to  contract  the  extensive  re- 
pairs rather  than  provide  a  sub-organization  for  their  mak- 
ing, feeling  that  the  contractor  who  is  properly  equipped 
with  an  organization — the  man  who  is  making  a  living  out 
of  that  particular  class  of  work — can  give  us  better  service 
on  extensive  repairs  than  our  own  men.    I  also  do  not  agree 
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with  the  previous  speaker  in  the  placing  of  repairs  and  con- 
struction in  the  same  department  Possibly  we  are  ruled 
more  by  conditions  in  our  own  state,  although  it  seems  to 
me  there  are  one  or  two  broad  principles  connected  with  this 
kind  of  work  which  make  it  necessary  to  divide  the  con- 
struction and  the  maintenance.  The  first  is  that  mainten- 
ance is  by  far  the  more  important  of  the  two  divisions*  in 
my  estimation.  We  also  need  trained  supervision,  we  need 
constant  supervision,  and  we  cannot  get  men  who  will  spend 
too  much  time  on  the  maintenance  of  the  roads  themselves. 
These  men  must  be  trained  along  a  particular  line  to  do 
things  in  a  certain  way,  and  their  minds  should  not  be 
clouded  with  the  construction  problems  of  new  highways, 
only  so  far  as  the  repairs  on  that  road,  after  it  is  built,  in- 
fluence them.  Furthermore,  I  find  that  with  the  construction 
engineers,  their  interest  is  a  great  deal  more  in  construction 
than  in  repairs,  on  the  same  principle  that  you  like  a  new 
suit  of  clothes  better  than  an  old  one;  you  like  to  build 
things  and  see  them  grow  under  your  hand,  but  when  they 
begin  to  lose  their  identity  as  new  articles  you  begin  to  lose 
your  interest  in  them.  Now,  if  you  make  it  impossible  for  a 
man  to  have  any  interest  in  construction  other  than  the 
casual  interest  in  seeing  that  the  work  is  completed  along 
proper  lines,  make  him  stick  right  to  that  one  line,  main- 
tenance, keeping  his  roads  up  in  shape,  make  that  his  sole 
interest  in  life,  I  think  you  will  get  better  results. 

Now  then  a  word  as  to  the  organization  of  the  force 
itself — and  this  is  the  keynote  and  the  heart  of  the  whole 
matter.  I  spoke  a  few  minutes  ago  about  the  difficulty  of 
doing  work,  state  work,  with  your  own  forces.  It  has  been, 
as  you  gentlemen  are  all  aware,  exceedingly  difficult  for 
state  officials  or  city  officials  to  secure  men,  rank  and  file 
laborers,  who  will  work  as  arduously  and  as  hard  for  the 
state  as  they  will  for  a  contractor.  I  don't  know  the  exact 
reason  for  that,  but  it  is  a  fact.  At  the  same  time  I  am 
sanguine  about  the  situation.  I  believe  that  a  system  of 
labor  gangs  can  be  built  up  in  a  slow  way  by  a  highway 
department  so  that  we  will  get  efficient  service  and  constant 
and  hard  work,  and  I  would  go  about  it  in  this  way:  In  the 
first  place,  the  man  at  the  head  must  see  that  he  surrounds 
himself  with  sub-heads  who  are  efficient,  honest  and  capable, 
and  that  is  a  pretty  big  order  to  start  with.  Those  men 
should  be  instructed  that  the  men  they  pick  for  their  fore- 
men, for  their  heads  of  small  gangs,  should  be  the  same 
type  of  men,  with  possibly  a  little  less  mental  equipment,  but 
men  who  will  be  available  at  all  times,  and  whom  you  know 


Digitized  by 


Google 


CONYBNTION  PROCBBDmOS 
will  be  on  the  job.  There  should  be  a  fixed  rule,  gentlemen, 
against  the  use  of  intoxicating  liqu6rs  by  these  men,  and 
they  should  be  selected  for  certain  moral  characteristics  as 
well  as  for  physical  ones.  Now,  having  built  up  a  small  organ- 
ization of  this  kind  the  highway  commissioner  or  the  superin- 
tendent of  repairs  or  the  superintendent  of  a  district,  should 
make  it  his  duty  to  get  acquainted  with  the  men  under  him. 
He  should  know  those  men,  not  only  as  workmen,  but  as 
associates.  This  silk  stocking  attitude  toward  the  men  under 
you  is  not  going  to  pay,  but  you  want  to  get  right  next  to 
that  fellow  and  live  with  him,  take  him  right  into  your  own 
life  and  make  a  friend  of  him;  make  his  aim  yours  and  yours 
his;  make  it  possible  for  him  to  know  that  your  sole  wish 
is  to  get  good  results  in  the  maintenance  of  roads  and  that 
you  want  him  right  with  you;  appeal  to  his  sensibilities 
and  to  his  sense  of  honpr.  And  that  is  the  way,  gentlemen, 
to  handle  a  sub-organization  of  maintenance,  in  my  opinion. 
Furthermore,  you  should  get  so  that  you  know,  if  possible, 
most  of  the  foremen  by  name,  and  at  least  hail  them  when 
you  go  in  your  machine  and  say,  "How  d'ye  do,  fellows, 
how  are  you  getting  along ?^  Even  if  you  can't  spend  but 
half  a  minute  with  them,  let  them  know  that  you  are  on  the 
job  as  well  as  they  are,  and  don't  let  them  work  any  harder 
than  you  do.     (Applause). 

PRESIDENT  HILL:     Gentlemen,  Mr.  Ross. 

C.  W.  ROSS  (Street  Commissioner,  Newton,  Mass.):  I 
have  got  a  very  bad  throat,  Mr.  President,  but  I  had  it  be- 
fore I  came  here.  I  did  not  expect  to  say  one  word,  but  this 
question  of  maintenance  of  streets  is  something  that  I  am 
very  much  interested  in. 

I  have  had  charge  of  the  streets  in  our  city  for  24  years, 
and  we  have  about  144  miles  of  public  streets  in  the  city  of 
Newton,  Mass.  I  think  that  we  were  one  of  the  first  cities 
to  organize  gangs  of  section  men  to  care  for  the  cleaning 
and  making  of  minor  repairs  on  the  streets,  and  I  believe 
that  the  paper  read  by  Mr.  Carlisle  well  expressed  the  needs 
of  the  state  of  New  York  or  any  other  state. 

In  Newton,  Mass.,  we  put  on  all  the  tar  and  oil  prepara- 
tions and  do  all  the  patching  and  repairs  by  day  labor,  not  by 
contract.  We  do  not  let  out  any  of  our  street  construction 
or  maintenance  work.  I  find  that  when  it  is  necessary  to 
put  on  any  kind  of  a  bituminous  or  oil  treatment,  you  want 
men  that  understand  that  class  of  work;  and  it  is  advisable 
to  keep  them  right  at  it. 

Now,  as  has  been  suggested  at  this  convention,  if  you  have 
a  foreman  who  understands  the  business  and  he  is  provided 
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with  a  suliicient  number  of  good  men,  better  results  will  be 
obtained  by  giving  him  an  equipment  suited  to  the  kind  and 
amount  of  work  he  has  to  do. 

It  is  advisable  to  employ  men  that  have  grown  up  in  the 
business  of  road  construction.  We  don't  hire  a  man  and 
keep  him  six  months,  but  we  keep  him  the  year  through,  if 
possible,  and  all  of  our  sub-foremen  are  men  who  have  been 
with  us  a  considerable  period,  some  as  long  as  30  years,  and 
we  endeavor  to  employ  them  continuously,  training  them  in 
certain  lines.  If  one  man  is  good  at  paving,  he  is  retained 
in  that  department;  if  another  man  is  good  at  setting  curb- 
stone, he  is  employed  on  that  work;  and  similarly  in  putting 
on  oils,  tar  and  other  kinds  of  bituminous  preparations. 

There  has  been  a  great  deal  said  here  by  the  chemists.  I 
am  not  a  chemist,  but  I  have  had  some  experience  as  a  prac- 
tical road  builder.  If  you  take  a  carload  of  any  bituminous 
material,  put  it  on  a  sidetrack,  let  it  stand  for  a  week,  and 
then  draw  off  from  the  bottom  of  the  car,  you  will  get  an 
uneven  mixture.  A  chemist  may  give  you  an  analysis  of 
that  car  and  it  may  be  all  right,  but  when  you  unload  it  the 
lower  half  may  be  better  than  specified  on  account  of  the 
settlement  of  the  heavier  material;  then  when  you  draw 
the  remainder,  it  is  likely  to  be  a  very  light  material  and  you 
blame  the  firm  of  whom  you  bought  it  for  sending  you  poor 
material.  In  many  cases,  in  unloading,  the  material  is  found 
to  have  been  overheated. 

Now  you  will  get  better  results  by  having  a  practical  man 
in  control  of  every  section,  who  knows  his  business,  who 
knows  how  hot  material  ought  to  be  put  on,  who  knows  just 
what  kind  of  material  to  put  on  and  who  knows  just  how 
many  miles  of  street  a  gang  of  a  certain  size  can  take  care  of. 
This  coming  year  we  have  got  an  extra  appropriation  for 
that  very  purpose,  putting  on  gangs  of  men  on  maintenance 
work  all  over  our  city.  We  have  about  144  miles  of  streets 
and  we  calculate  to  take  care  of  every  one  of  them  by  the 
section  gangs.  If  it  can  be  done  in  a  city,  it  can  be  done  in 
a  state.  I  was  fortunate  enough  to  serve  three  years  on  the 
State  Highway  Commission  of  Massachusetts,  and  we  in- 
stalled a  patrol  system,  and  am  of  the  opinion  it  is  the 
proper  way.  If  every  city  and  state  will  get  right  down  to 
business  and  have  an  equipment  that  they  can  do  the  work 
with,  there  will  be  less  criticism  and  less  poor  roads  and 
more  thanks  to  everybody  than  at  the  present  time. 
(Applause.) 

PRESIDENT  HILL:  Gentlemen,  you  will  have  the  pleas- 
ure of  hearing  from  Mr.   Ross  this  afternoon  also,  but  at 
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the  present  time  I  will  call  on  Mr.  J.  S.  Gillespie,  Road 
Commissioner  of  Allegheny  County,  Pa.,  who  yielded  to  Mr. 
Ross  that  he  might  make  a  statement  at  this  time.  Mr. 
Gillespie.     (Applause.) 

J.  S.  GILLESPIE  (Road  Commissioner,  Allegheny 
County,  Pa.) :  Gentlemen,  I  thank  you  for  the  applause. 
I  always  like  to  get  the  applause  before  I  start  (laughter), 
because  I  am  suspicious  when  I  get  it  when  I  finish. 

An  old  Scotchman  was  to  give  a  talk.  When  he  came 
home  that  night  his  good  wife  was  waiting  for  him,  and 
she  said:  "John,  how  did  you  get  along?"  He  said,  "Fine, 
Maggie,  fine."  She  said,  "Did  you  get  any  applause?"  "Aye," 
he  said,  "I  didn't  get  much  applause  when  I  got  up,  but,  O, 
Maggie,  the  lot  of  applause  I  got  when  I  sat  down."  (  Laugh- 
ter).    So  I  like  to  get  it  before  I  start.     (Laughter.) 

Mr.  Chairman,  and  Ladies  and  Gentlemen:  In  taking  up 
the  discussion  of  the  paper  of  Mr.  Carlisle  I  agree  with 
him  and  I  disagree  with  him.  I  agree  with  Mr.  Bennett;  in 
fact,  if  I  had  made  notes  and  lost  them  I  would  have  said 
he  picked  them  up.  I  disagree  with  him  a  little,  and  I  have 
no  doubt  before  I  get  through  that  there  will  be  some  men 
in  this  convention  who  will  disagree  with  me.  I  am  going 
to  agree  in  the  matter  of  sub-organization.  I  am  going  to 
disagree  with  Mr.  Carlisle  in  the  manner  that  he  is  going 
to  run  it,  and  what  I  say  to  you  on  this  subject  is  the 
result  of  my  own  experience.  I  find  in  this  road  business 
that  there  is  a  little  bit  too  much  theory  and  not  enough 
practical  work,  and  I  am  going  to  give  you  the  practical 
end  of  it. 

I  have  the  pleasure  of  having  charge  of  the  maintenance 
and  construction  of  the  roads  of  Allegheny  County,  Penn- 
sylvania. We  have  in  that  county  450  miles  of  improved 
roads.  We  have  spent  over  $12,000,000  in  the  building  of 
roads;  in  fact,  we  issue  $1,000,000  of  bonds  each  year,  and 
then  we  have  our  maintenance  or  road  tax,  which  yields  us 
another  $1,000,000.  We  are  blessed  in  Allegheny  County  by 
having  a  high  property  valuation.  The  assessed  valuation  of 
Allegheny  County  is  greater  than  that  of  three  states  (Maine, 
Connecticut  and  New  Hampshire)  put  together;  in  fact,  if  we 
ranked  as  a  state  we  would  beat  13  states  and  2  territories. 
The  valuation  of  Allegheny  County  is  $1,175,000,000,  so  you 
can  see  that  we  have  no  trouble  in  raising  money  to  build 
roads.  We  can  all  build  good  roads  if  we  have  the  money, 
so  there  is  no  credit  due  us  for  having  them. 

Eight  years  ago  I  was  placed  in  charge  of  the  maintenance 
department  of  our  county.     At  that  time  the  maintenance 
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department  was  a  very  small  item  in  the  road  construction 
of  that  county,  but  the  maintenance  department  has  since 
outgrown  the  construction  department.  For  six  years  I  had 
charge,  as  I  say,  of  maintenance,  but  still  we  had  a  sub- 
organization.  There  was  the  chief  engineer  who  was  in 
charge  of  the  construction;  he  had  a  veto  power.  I  was 
traveling  along  and  he,  of  course,  was  watching  what  I  did. 
Two  years  ago  the  first  of  next  month,  the  county  commis- 
sioners thought  it  would  be  advisable  to  consolidate  the  two 
departments  and  to  have  one  head,  and  they  selected  me 
as  the  head  of  both  construction  and  maintenance.  After 
two  years  of  service  I  can  see  that  they  made  a  mistake,  and 
that  mistakes  are  possible. 

Mr.  Carlisle  says  that,  providing  he  has  nine  districts,  he 
would  then  divide  each  of  them  into  seven  districts,  making 
a  total  of  63f  placing  an  engineer  in  charge  of  both  construc- 
tion and  maintenance.  Now,  this  is  the  part  some  of  you 
men  will  not  agree  with  me  on.  I  say  this  is  a  mistake.  It 
is  a  mistake  in  this  way,  and  I  am  going  to  be  broad  in 
saying  that  over  SO  per  cent,  of  the  engineers  are  good;  but 
they  are  no  good  on  maintenance.  On  maintenance  you 
want  the  practical  man;  you  want  the  man,  if  you  can  get 
him,  that  goes  out  with  the  pick  and  works  his  way  up.  The 
engineer  has  not  had  training  for  maintenance;  that  is  not 
his  trade.  He  goes  to  school,  studies,  graduates,  and  gets 
his  diploma;  but  he  has  not  rubbed  up  against  the  world, 
and  does  not  know  what  it  is  to  study  human  nature — as 
Mr.  Bennett  says,  to  slap  the  men  on  the  back  and  say, 
"John,  how  are  you  this  morning,"  and  "How  are  you,  Bill?" 
You  have  got  to  know  your  men;  you  have  got  to  study 
them.  One  man  you  can  go  up  to  and  damn  him,  and  he 
won't  quit;  to  another  man  you  must  go  and  pat  him  on 
the  back  and  talk  to  him  in  a  nice,  gentle  way,  because  he 
is  sensitive  and  would  quit  on  you  if  you  rubbed  him  the 
wrong  way.  You  have  got  to  study  your  men.  The  engi- 
neer has  had  no  training  in  the  handling  of  men.  He  only 
knows  how  to  construct  the  road. 

If  a  man  happens  to  lose  his  good  wife  and  is  left  with 
three  little  children,  you  know  he  is  in  a  box,  because  he 
doesn't  know  how  to  take  care  of  them.  The  caretaker  is 
gone;  and  if  you  want  to  know  children  you  must  know 
the  mother.  I  am  not  the  father  of  good  roads  in  Allegheny 
County,  but  I  have  been  the  mother  of  them  for  eight  years, 
and  I  know  what  it  is  to  take  care  of  them.  (Applause  and 
laughter.)  You  can  put  a  nice  road  on  paper;  the  engineer 
can  draw  you  a  nice  road,  and  all  of  that.     Just  as   Mr. 
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Bennett  says,  he  likes  to  construct;  he  sees  the  finished  road, 
and  says,  "Now,  there  is  a  fine  road;  see  how  nice  it  looks." 
Now,  that  is  true. 

Two  years  ago  last  August  I  was  operated  upon;  the  doc- 
tor said  it  was  a  very  serious  one,  and  his  last  instructions 
were,  "Don't  let  him  talk  roads."  Two  mornings .  after  the 
operation  I  waked  up  and  alongside  of  me  stood  my  nurse. 
I  looked  up  at  her  and  said,  "Oh,  Miss  Alcorn,  I  am  so  tired; 
I  can  hardly  lift  my  arms."  She  said,  "What's  the  matter?" 
I  said,  VI  was  building  a  road;  you  ought  to  see  it;  I  built 
a  mile  of  the  prettiest  road  you  ever  saw  in  your  life."  "Oh," 
she  said,  "tut,  tut."  I  then  said,  "I  did;  I  built  a  dandy  road 
in  my  sleep." 

You  can  build  a  road,  a  road  that  looks  good;  but  I  want 
to  tell  you  the  man  who  has  charge  of  the  maintenance  of 
that  road  knows  all  about  the  weak  points  in  it.  The  engi- 
neer goes  along  and  puts  in  a  12-in.  sewer,  but  you  can't  put 
in  one  that  is  too  large.  Now,  the  caretaker,  sees  these 
little  weaknesses;  he  knows  what  they  are;  he  knows  that 
the  engineer  has  made  a  mistake.  It  is  the  man  who  goes 
traveling  around  from  one  place  to  another  that  sees  the  mis- 
takes. I  believe  in  sub-organization;  I  believe  in  having  a 
maintenance  superintendent  going  from  one  dist;rict  to  an- 
other, and  in  that  way  he  gets  to  see  the  good  and  bad 
points.  He  compliments  the  men  on  the  good  features,  advis- 
ing the  other  caretakers  of  them;  and  on  the  bad  points  he 
endeavors  to  set  them  right.  I  have  always  said  that 
you  can  take  a  man  with  a  pick  and  shovel,  and,  though  he 
may  not  be  able  to  read  his  own  name,  yet  he  can  give  the 
best  engineer  in  the  United  States  a  pointer  on  some  particu- 
lar thing.  And  don't  be  narrow,  men,  because  they  give  you 
that;  take  that  pointer.  Don't  rob  them  of  the  idea;  credit 
them  with  it;  slap  them  on  the  back,  and  in  that  way  you 
encourage  them.  Encourage  a  man  to  have  good  ideas  and 
to  give  them  to  you,  and  don't  ask  your  assistants  to  side 
with  you  simply  because  you  are  the  boss.  If  you  are 
wrong,  have  a  general  discussion  regarding  it;  have  them 
show  you  your  error  and  then  acknowledge  it  to  them. 

I  make  it  a  practice  to  talk  matters  over  with  my  men. 
I  have  four  division  engineers  and  four  assistant  engineers. 
When  I  took  charge  of  the  department  I  called  a  meeting 
of  all  the  engineers  and  said,  "Now,  men,  when  I  was  in 
charge  of  the  maintenance  branch  of  this  county,  some  of 
you  used  to  come  to  me  and  say,  'Now,  on  this  road  so  and 
so  did  such  and  such  a  thing.  Now,  had  I  been  in  full  charge 
I  would  have  done  this.'     I  want  you  men  to  feel  that  you 
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are  a  part  of  this  organization;  that  it  is  necessary  that  .we 
all  put  our  shoulders  to  the  wheel,  as  your  work  is  an  im- 
portant part;  and  I  want  you  to  feel  the  responsibility  that 
rests  upon  you."  I  brought  out  a  general  discussion  on 
different  topics;  we  were  all  benefited  by  it.  This  engineer 
had  a  certain  feature  which  appealed  to  the  others.  This 
other  engineer  had  a  difficult  proposition,  and  the  opinions 
he  got  from  the  other  engineers  so  helped  him  that  he  dis- 
posed of  the  matter  in  grand  shape.  Now,  these  little  meet- 
ings are  still  held  the  last  day  of  each  month.  I  .call  the 
engineers  in  to  my  office  and  we  take  and  discuss  the  various 
features  incident  to  road  building.  When  one  engineer  brings 
out  a  good  point  we  acknowledge  it  to  him,  and  in  that  way 
I  find  they  are  all  endeavoring  to  get  practical  ideas  and 
in  that  way  gain  recognition.  That  is  what  you  need;  you 
want  the  practical  ideas.  I  was  not  even  vaccinated  as  an 
engineer,  so  you  couldn't  expect  it  to  take  very  well  when 
I  wasn't  vaccinated;  but  I  have  acquired  that  experience 
by  constant  work.  By  giving  one  engineer  charge  of  both 
construction  and  maintenance  you  are  overloading  him,  be- 
cause he  is  needed  on  construction. 

All  a  contractor  needs  is  horse  sense;  that's  all  he  needs, 
or  has  got;  if  the  engineer  has  horse  sense  he  will  get  along 
with  the  contractor. 

We  have  had  the  patrol  system  in  our  county  since  the 
first  road  was  built,  fourteen  years,  a  patrolman  to  every  3 
or  4  miles.  In  all,  we  have  120  caretakers.  The  district  is 
small,  smaller  probably  than  one  of  your  men  would  have. 

When  I  go  over  to  New  Jersey  I  always  envy  Mr.  Meeker. 
God  must  have  loved  New  Jersey,  because  He  made  it  level 
and  gave  them  lots  of  gravel  and  lots  of  good  stone  with 
which  to  build  roads.  We  have  heavy  grades  in  our  county, 
the  grading  averaging  a  little  over  11,000  cu.  yds.  to  the 
mile.  We  have  hills  that  give  us  a  lot  of  work;  and  we  have 
slides.  Our  caretakers  keep  the  ditches  and  sewers  open, 
remove  all  loose  stone,  keep  all  sewer  heads,  teleg^'aph  and 
telephone  poles  whitewashed,  cut  all  grass  and  weeds,  and 
we  employ  them  the  year  round.  Now,  I  have  had  many  a 
good  pointer  given  me  by  a  caretaker — many  a  one — and  I 
want  to  tell  you  that  I  always  hit  them  on  the  back  and 
say,  "That's  yours;  it's  good,  and  I  am  going  to  make  use 
of  it";  and  every  one  is  continually  trying  to  get  a  new 
idea  for  Gillespie  so  that  they  will  be  given  credit.  When 
a  man  is  wrong  T  jump  on  him;  when  he  is  right  I  pat  him 
on  the  back  and  say,  "Old  man,  your  road  looks  good"; 
and  you  just  bet  he  is  always  on  the  job. 

24S 


Digitized  by 


Google 


CONVENTION    PROCBBDINQS 

Now,  just  a  few  words  in  conclusion  on  the  bonding  ques- 
tion. It  was  up  yesterday,  and  I  didn't  have  an  opportunity 
to  speak.  Mr.  Meeker  mentioned  that  there  is  a  great  deal 
of  opposition  to  issuing  bonds  for  roads.  I  don't  wonder. 
They  say  that  the  road  is  worn  out  and  blown  away  before 
the  bonds  are  paid.  But  it  is  not  necessary  that  such  should 
be  the  case.  Mr.  Meeker  says  the  grading  of  the  road  is 
there,  you  can  never  lose  that,  and  that,  in  our  county,  is 
33  per  cent,  of  the  cost.  The  next  thing  on  that  road  is 
the  foundation — that  is  an  important  part.  In  traveling 
through  any  big  city  and  looking  at  the  big  buildings  being 
put  up  you  see  and  learn  that  the  foundation  is  an  important 
part.  Put  down  a  good  foundation  and  there  is  another  33 
per  cent.  Then  your  top  goes  on.  Your  top  may  be  blown 
away,  that  is  true,  but  it  is  just  the  same  as  a  man  building 
a  house.  A  poor  man  buys  a  little  lot  and  he  makes  up 
his  mind  to  put  a  home  on  it.  He  digs  the  cellar  and  carts 
away  the  dirt.  The  hole  is  there  and  will  remain  there  until 
it  is  filled;  so  he  has  that  much.  Then  he  pijts  in  the  founda- 
tion, and  he  puts  in  a  good  one.  He  has  that,  then.  He 
then  puts  up  the  house  and  places  a  mortgage  on  it;  but 
before  the  mortgage  is  paid  he  finds  he  has  to  do  some 
repairing;  put  on  a  new  roof.  He  replaces  the  roof  and  he 
is  all  right.  Now  that  is  all,  to  my  mind,  that  is  necessary 
on  the  bond  question;  build  your  roads  right  and  don't  allow 
the  foundation  to  get  away.  The*  old  maxim,  "A  stitch  in 
time  saves  nine,"  should  be  kept  in  mind.  Put  in  that  stitch 
in  time;  save  your  foundation  and  grading,  and  you  have  66 
per  cent.,  and  you  will  have  that  a  hundred  years  from  now. 

Our  roads  in  Allegheny  County  have  the  same  type  of 
foundation;  we  are  using  the  same  kind  that  we  used  14 
years  ago.  We  then  used  an  8-in.  telford  base,  and  we  still 
use  it;  and  we  find  it  is  heavy  enough  for  all  the  traffic 
we  have  to  contend  with. 

Now,  gentlemen,  in  bringing  this  to  you  I  am  not  casting 
reflections  on  any  engineer;  I  am  patting  him  on  the  back, 
because  his  work  is  construction  and  not  maintenance,  for, 
as  I  have  previously  said.  I  believe  in  a  maintenance  man. 
Have  your  man,  as  Mr.  Bennett  says,  associate  more  with 
the  men  under  him  and  keep  in  touch  with  them.  In  go- 
ing along  our  roads  when  I  find  one  of  our  men  working  in 
a  ditch  I  say  to  my  chauffeur,  "Toot  your  horn,"  and  I  call 
out,  "Hello,  Bill."  I  want  him  to  know  that  I  am  on  the 
job,  that  I  found  him  at  work;  and  it  pleases  the  man.  And 
then  he  will  work  all  the  harder,  for  he  doesn't  know  but 
that   Gillespie   will   be   back   that   way.     I   carried   a   dinner 
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bucket,  boys;  I  know  what  a  kind  word  from  the  boss  means, 
what  it  means  to  get  a  slap  on  the  back  from  the  boss. 
There  isn't  another  branch  of  road  building  that  is  any  more 
important  than  the  maintenance  branch,  and  there  isn't  an- 
other where  money  can  be  wasted  as  in  maintenance. 

As  I  said  in  the  beginning,  I  have  felt  right  along  that 
our  commissioners  made  a  mistake  when  they  consolidated 
the  two  departments,  for  I  know  that  if  I  were  more  on  the 
outside  lots  of  money  could  be  saved  in  the  maintenance  end. 
I  am  compelled  to  spend  too  much  time  in  the  office  and 
do  not  have  the  opportunity  to  be  in  the  close  touch  with 
maintenance  that  I  formerly  had.     I  thank  you,  gentlemen. 

AUSTIN  B.  FLETCHER  (State  Highway  Engineer  of 
California):*  The  writer  has  read  with  much  interest  Mr. 
Carlisle's  paper  on'  state  highway  maintenance,  particularly 
since  he  is  now  engaged  in  a  study  of  the  California  condi- 
tions preparatory  to  recommending  a  plan  for  a  maintenance 
organization  for  the  California  state  highways. 

As  in  the  construction  of  the  roads,  no  hard  and  fast 
rules  can  be  laid  down  which  will  be  applicable  everywhere; 
so  it  is  with  the  maintenance  question.  Conditions  vary  so 
greatly,  even  within  the  area  of  a  state,  that  a  treatment 
which  may  serve  admirably  in  one  locality  will  be  of  no  avail 
elsewhere. 

In  California,  as  everywhere  else,  however,  the  maintenance 
problem,  outside'  of  the  care  of  the  roadsides,  culverts  and 
other  appurtenances,  is  rapidly  developing  into  the  upkeep 
of  bituminized  surfaces  of  one  kind  or  another  requiring 
somewhat  frequent  applications  of  blanket  or  sealing  coats 
of  bitumen,  and  the  maintenance  outfits  must  be  organized 
chiefly  for  that  purpose. 

The  California  Highway  Commission  has  adopted  for  the 
major  portion  of  the  main  trunk  lines  of  the  stslte  highway 
system  a  pavement  consisting  of  a  concrete  base  covered 
with  a  thin  coating  of  asphaltic  oil  of  special  quality  com- 
bined with  stone  screenings  or  coarse  sand. 

These  thin  surfaces,  under  California  conditions  of  .climate, 
and  traffic,  are  expected  to  last  from  two  to  four  years  before 
they  require  renewal,  and  outside  of  the  roadside  and  shoul- 
der upkeep,  the  wearing  surface  renewals  will  doubtless  con- 
stitute the  bulk  of  the  work  of  the  maintenance  outfits. 

The  state  was  divided  by  the  commission  into  seven  divi- 
sions, each  under  the  direct  charge  of  a  division  engineer 
who  reports  to  the  State  Highway  Engineer.     Attached-  to 
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each  division  office  is  a  corps  of  engineers,  draftsmen  and 
surveyors  who  are  now  engaged  chiefly  in  the  details  of 
constructing  the  roads.  As  the  maintenance  work  develops^ 
it  is  proposed  to  place  it  also  under  the  charge  of  the  divi- 
sion engineer,  at  least  so  long  as  the  construction  work  con- 
tinues under  the  bond  issue  of  118,000,000. 

California  is  a  state  of  magnificent  proportions  and  some 
idea  of  its  size  may  be  had  from  the  statement  that  the 
average  area  of  the  seven  divisions  is  more  than  22,600  square 
miles.  When  the  state  highway  system,  as  at  present  financed, 
is  complete,  each  division  will  have  an  average  of  about  425 
miles  of  state  highway  in  it,  of  which  mileage  perhaps  one- 
half  will  have  a  bituminized  surface. 

While  some  of  the  roads  will  be  in  fairly  thickly  settled 
communities,  the  major  part  of  the  mileage  will  be  in 
sparsely  settled  localities  and  often  where  there  are  no  habi- 
tations for  long  distances.  The  theory  of  the  state  high- 
ways act  is  that  the  state  is  to  construct  the  skeleton  for 
the  main  lines  of  travel  to  which  the  counties  will  construct 
the  "feeders"  or  "laterals." 

The  writer  agrees  that  in  general,  taking  into  account  th^ 
types  of  road  now  being  built,  a  system  for  maintenance 
which  relies  chiefly  upon  patrolmen  cannot  be  satisfactory. 
Such  a  plan  for  the  upkeep  of  gravel,  water  bound  or  mac- 
adam roads  has  often  been  successful  and  the  French  or- 
ganization is,  of  course,  the  most  notable  example.  In  Cali^ 
fornia,  however,  in  most  places,  such  a  system  would  be 
entirely  inadequate  on  account  of  the  great  distances  be- 
tween towns  and  the  difficulty  of  securing  proper  men  for 
the  work  and  housing  and  boarding  them.  Except  for  small 
patching  and  for  small  repairs  on  the  shoulders  and  other 
minor  work,  a  single  patrolman  could  not  do  much  effective 
work  on  roads  with  bituminized  surfaces. 

The  writer  agrees  with  Mr.  Carlisle  that  the  unit  must  be 
larger  and  in  the  nature  of  a  "section  gang"  suitably  equipped 
with  motor  trucks  for  spraying  bituminous  materials  and  for 
hauling  and  spreading  the  other  materials  used.  The  patrol- 
men may  be  used  in  some  places  on  some  kinds  of  roads, 
but  to  install  such  workmen  generally  on  the  California 
roads  in  charge  of  short  sections  would  be  neither  an  eco- 
nomical nor  an  efficient  scheme. 

In  the  writer's  judgment  the  unit  for  such  a  division 
maintenance  organization  should  consist  of  a  competent  su- 
perintendent who  reports  to  the  division  engineer,  with  the 
required  number  of  foremen,  motor  truck  drivers,  engine- 
men  and  laborers  and  with  equipment  sufficient  to  renew  the 
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covering  on  about  one  mile  of  road  per  day.  Such  an  outfit 
should  be  large  enough  to  also  take  care  of  shoulder  re- 
pairs, culvert  cleaning,  etc.,  at  the  same  time. 

Taking  into  account  the  California  climate,  the  outfit  should 
be  able  to  work  effectively  not  less  than  200  days  each  year 
and  one  outfit  in  each  division  will  probably  suffice  during 
the  next  two  years. 

The  equipment  for  such  an  outfit,  consisting  of  a  motor  oil 
distributor,  two  motor  trucks,  a  self-propelled  road  roller, 
revolving  street  broom,  small  tools  and  sleeping  and  cooking 
arrangements,  will  cost  not  far  from  120,000. 

The  work  of  maintenance  on  the  California  state  highwayr 
is  just  about  to  begin.  In  November,  1913,  there  had  been 
let  to  contract  365  miles  of  state  highway,  of  which  268 
miles  are  of  the  cement  concrete  type  with  the  thin  bituminous 
wearing  coat. 

F.  C.  PILLSBURY  (Division  Engineer,  Massachusetts 
Highway  Commission)*:  Execution  of  the  maintenance  of 
the  highways  of  any  state,  and  particularly  of  the  largest 
states,  involves  a  great  number  of  problems.  In  the  smaller 
states  there  are  problems  sufficient  in  number  to  require 
great  skill  in  execution,  but  in  the  larger  states  organiza- 
tion must  necessarily,  on  account  of  its  greatness,  be  much 
more  complicated. 

I  think  it  is  unwise  to  separate  entirely  maintenance  from 
construction  in  any  highway  or  street  department.  I  use 
the  word  "entirely"  because  they  must  be  separated  to  some 
extent,  but  just  where  the  line  may  best  be  drawn  depends 
upon  local  conditions.  I  mention  this  point,  that  is,  the 
point  where  maintenance  and  construction  begin  to  diverge 
in  the  organization,  because  so  much  depends  upon  placing 
it  exactly  right.  The  success  of  any  undertaking  depends 
largely  upon  the  impetus  it  receives  from  the  department 
head,  and  this  department  head,  in  order  to  be  of  the  greatest 
efficiency,  must  be  placed  at  just  the  right  spot  in  the  or- 
ganization so  that  the  lines  through  which  he  distributes 
his  instructions  and  receives  his  information  can  be  laid  in 
just  the  proper  directions  back  and  forth;  they  must  be  if 
systematic  organization  is  to  be  effected.  Partial  success 
is  often  mistaken  for  complete  success  for  some  time,  but 
finally  any  system  or  organization  proves  itself.  Of  course, 
it  is  much  better  to  start  right  when  possible. 

All  highway  organizations  are  subject  to  rapid  growth 
and  development,  and  wherever  highway  systems  are  fairly 


^Written  discussion  sent  In  but  not  read  at  the  convention. 
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well  developed,  as  in  a  number  of  states,  I  think  it  is  pos- 
sible to  arrange  a  form  of  organization  which  will  permit 
of  sufficient  change  to  keep  pace  with  future  developments 
without  demoralizing  the  force,  or  with  a  minimum  of  con- 
fusion. As  I  have  already  stated,  there  is  no  doubt  that  the 
size  of  the  territory,  volume  of  the  work,  mileage  involved, 
topography  of  the  country,  etc.,  all  affect  the  work  to  such 
an  extent  that  any  organization  must  be  designed  accord- 
ingly. A  state  with  a  territory  comparatively  small  may  be 
handled  without  construction  or  maintenance  divisions,  while 
the  states  of  New  York  and  Illinois,  for  example,  would  best 
be  managed  by  dividing  into  certain  districts  not  too  large 
to  receive  a  sufficient  amount  of  personal  attention  from 
the  head  qf  the  division  organization,  who  may  be  termed  the 
division  engineer. 

It  is  wise  and  necessary  to  plac«  with  such  a  division 
engineer  a  separate  organization  for  maintenance,  and  another 
separate  organization  for  construction,  and  that  would  seem 
to  be  the  point  of  separation  which  I  have  before  empha- 
sized as  being  of  great  importance.  Starting  here,  our  dis- 
cussion concerns  only  the  subdivision  of  the  maintenance 
department,  and,  while  the  division  engineer  should  be  quali- 
fied to  advise  and  direct  maintenance  operations,  he  will 
not  have  time  personally  to  attend  to  it,  and  this  must  de- 
volve upon  a  superintendent  of  maintenance,  who  should  be 
an  engineer. 

Maintenance  work  comprises  everything  that  is  involved 
on  a  road  after  it  has  first  been  constructed.  The  road  after 
being  finished  returns  to  the  state  to  be  taken  care  of,  and 
it  finds  its  place  in  the  maintenance  department.  The  mainte- 
nance of  a  road  commences  as  soon  as  it  has  been  con- 
structed and  taken  off  the  hands  of  the  builder.  It  begins 
to  wear  out  at  once,  and  needs  constant  care  and  attention. 

The  work  of  maintenance  varies  widely.  It  consists 
of  continual  repairs  to  the  road,  constant  watching  to  pro- 
vide for  the  safety  of  the  public,  and  replacing  the  wearing 
surface  as  well  as  any  other  parts  that  require  renewal. 
If  repairs  are  made  as  soon  as  imperfections  develop,  the 
life  of  a  road  surface  is  almost  indefinitely  increased  beyond 
the  period  a  road  will  last  if  it  is  allowed  to  exist  without 
any  repairs  being  made.  The  time  always  comes  when  it  must 
be  reconstructed,  when  the  roadway  must  be  widened,  or 
other  improvements  made.  All  this  work  would  naturally 
devolve  upon  the  maintenance  department,  and  the  mainte- 
nance work,  then,  may  be  divided  into  two  classes:  (1)  Or- 
dinary maintenance,  and  (2)  reconstruction.    These  words,  I 
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think,  are  very  descriptive,  and  should  leave  no  ground  for 
question  as  to  what  they  cover.  Now  this  divides  the  main- 
tenance department  into  two  subdivisions,  if  the  area  which 
is  covered  by  the  division  is  great  enough  to  warrant  it.  Re- 
construction is  a  difficult  class  of  work.  There  is  involved 
in  it  many  problems  which  are  akin  to  those  found  in  original 
construction,  and,  unless  the  area  of  the  division  or  volume 
of  work  is  large  enough  to  warrant  a  separate  subdivision 
for  reconstruction  work,  it  should  be  turned  over  to  the 
construction  department  for  execution. 

In  my  division  I  have,  up  to  the  present  time,  practically 
separated  ordinary  maintenance  from  reconstruction.  This 
is  on  account  of  the  fact  that  our  reconstruction  seemed  to 
involve  problems  so  different  from  ordinary  maintenance  that 
it  required  a  special  study,  and  the  engineer  whom  I  put  in 
charge  was  able  to  make  such  a  special  study,  and  became 
efficient  on  bituminous  reconstruction  and  on  care  of  ma* 
chinery,  etc 

Much  of  our  reconstruction  has  been  done  by  laborers 
employed  directly  under  our  own  foreman  and  on  our  pay- 
rolls. We  had  to  do  this,  because  we  found'  contractors  bid- 
ding were  not  sufficiently  skilled  in  the  new  methods  to  do 
the  work  economically.  This  has  proved  very  satisfactory, 
and  may  be  recommended  for  comparatively  small  areas. 

In  our  division  we  are  obliged,  in  our  ordinary  maintenance 
work,  to  include  the  care  of  trees,  sidewalks,  and  supervi- 
sion of  everything  within  the  highway  location,  including 
undergrround  and  overhead  public  or  private  structures,  and 
this  has  required  a  subdivision  of  the  ordinary  maintenance 
department. 

The  organization  of  the  maintenance  department  in  our 
division  may  be  described  as  follows: 

Ordinary  Maintenance  under  an  Engineer-Superintendent. 
First  Subdivision: 

1.  Assistant  in  charge  of  Permits,  including  super- 
vision of  all  overhead  and  underground  structures  other 
than  those  pertaining  to  the  structures  of  the  Highway 
Commission  on  the  highway  itself.  (Under  this  as- 
sistant are  constantly  employed  one  or  more  inspectors, 
who  in  number  correspond  with  the  volume .  of  the 
work  and  are  obtained  by  temporary  employment,  or 
by  transfers  temporarily  from  other  departments.) 
Second  Subdivision: 

1.     An  assistant,  being  an  engineer,  who  has  charge 
of  special  light  oiling  work,  as  well  as  giving  assist- 
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ance  wherever  possible  when   he   has   the   time,   and 
when  necessary. 

2.  Local  maintenance  foremen  or  repair  agents,  as 
we  have  called  them,  who  have  charge  of  from  one  to 
several  di£Ferent  sections  of  roads. 

3.  Patrol  gangs  or  section  gangs,  consisting  of  a 
single  team,  driver  working  with  or  without  one  or 
more  helpers,  in  charge  of  stated  sections  of  road, 
length  varying  according  to  the  quantity  of  work. 

4.  Two  or  more  special  repair  gangs  doing  the  heavy 
repair  work  requiring  the  use  of  a  steam  roller,  sprayer, 
etc.    (These   gangs   are    movable;   they   may   do   any 

work  which  would  not  require  a  regular  reconstruction 
gang,  and  are  moved  to  a  road  when  its  condition  be- 
comes so  bad  that  the  small  section  gang  cannot  put  it 
in  proper  condition.) 
Now,  leaving  the  work  in  our  division,  which  I  have  men- 
tioned as  an  illustration  because  it  has  been  in  most  ways 
successful,   I  would  return  to  a  general  discussion  of  the 
subdivision  of  a  maintenance  department,  and  recommend  a 
skeleton  which  may  be  adopted  in  part,  or  as  a  whole,  or 
serve  to  furnish  suggestions: 
Division  Eng^ineer; 

Engineer,  Superintendent  of  Maintenance; 
Engineer  in  Charge  of  Ordinary  Maintenance; 
Eng^ineer  in  Charge  of  Reconstruction. 
This  subdivides  the  maintenance  department  twice. 
Organization  of  the  Ordinary  Maintenance  Department    . 

1.  Subdivisions  in  number  according  to  volume  of  work, 
each  in  charge  of  an  engineer,  with  such  office  assistants  as 
may  be  necessary. 

2.  Each  maintenance  subdivision  to  have  several  foremen 
or  road  supervisors  working  directly  under  the  sub-mainte- 
nance division  engineer,  in  charge  of  several  sections  of  road 
which  are  repaired  by  the  small  patrol  or  section  gangs. 

3.  Small  section  gangs,  consisting  of  a  single  team  with 
driver,  and,  if  necessary,  one  or  more  helpers. 

4.  Special  movable  repair  gangs,  a  foreman,  with  a  steam 
roller,  sprayer,  motor  truck,  and  other  machinery,  as  may 
be  advisable,  working  directly  under  the  head  of  the  division 
maintenance  department,  and  movable  over  the  whole  divi- 
sion. 

Organization  of  Reconstruction  Division  of  the  Maintenance 
Department 
1.    Engineer  in  charge,  with  one  or  more  assistants,  being 
engineers,  according  to  volume  of  the  work. 
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2.  Reconstruction  gangs,  varying  in  number,  according  to 
volume  of  the  work,  in  charge  of  a  foreman,  with  sub-fore- 
man, timekeepers,  laborers,  machinery,  etc.,  as  may  be  neces- 
sary. 

In  common  to  the  ordinary  maintenance  and  reconstruc- 
tion forces,  there  should  be  reporting  directly  to  the  engineer- 
superintendent  of  maintenance,  a  mechanical  engineer,  to 
look  after  all  machinery,  who  might  have  charge  of  a  cen- 
trally located  storehouse  and  repair  shop.  Then  there  should 
be  a  supply  clerk,  preferably  an  engineer,  to  arrange  and  be 
responsible  for  the  delivery  of  materials  and  supplies.  At 
the  office  of  the  division  engineer,  there  should  be  the  neces- 
sary assistants,  including  bookkeepers,  stenographers,  etc. 

There  should  be  a  complete  system  of  bookkeeping,  in- 
cluding provision  for  sending  to  the  main  office  daily  re- 
ports, on  work  done,  materials  and  labor  involved,  condi- 
tion of  roads,  with  recommendations  for  work  needed,  etc. 
There  should  also  be  a  proper  system  for  ordering  work 
and  materials  and  keeping  records  of  the  same. 

It  is  evidently  impossible  to  allow  any  interference  with 
this  work,  in  its  management  as  to  detail,  from  any  one  above 
the  division  engineer,  but  it  is  wise  if  the  highway  depart- 
ment is  of  great  size  to  have  a  system  of  universal  auditing, 
whereby  the  accounts  and  methods  of  the  maintenance  de- 
partment throughout  the  state  could  be  examined  frequently. 
This  would  serve  as  a  check  on  the  work,  and  keep  the  chief 
engineer  or  commissioners  in  touch  with  it  and  tend  to 
eliminate  carelessness  that  might  otherwise,  after  a  long  time, 
develop. 

Where  there  are  large  numbers  of  men  employed,  the  suc- 
cess depends  on  the  steady,  regular  machine-like  performance 
throughout  the  system,  provided  its  head  is  efficient  and  is 
not  hindered  in  its  work  by  so-called  political  conditions,  or 
improper  or  ignorant  influence,  and  this  leads  me  to  one 
more  suggestion  which  I  think  is  not  out  of  place.  It  it 
absolutely  essential  to  eliminate  political  influence  from  high- 
way work,  and  particularly  from  the  maintenance  department. 
A  civil  service  department  is  necessary  for  this,  but  the  - 
classifications  should  provide  for  highway  engineers,  high- 
way foremen,  and  highway  employees  in  general,  rather  than 
water  works  employees,  or  any  other  employees;  that  is,  the 
civil  service  classifications  should  be  brought  up  to  date  and 
made  to  apply  to  highway  work. 

Finally,  there  should  be  promotion  for  merit  throughout 
the  entire  department,  extending  to  the  head  of  the  depart- 
ment, and  never  should  the  head  of  the  department  nor  the 
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commissioners  themselves  be  appointed  for  any  reason  other 
than  fitness.  If  the  head  of  the  department  or  commissioners 
are  incompetent,  how  can  we  expect  to  obtain  competence 
in  the  subdivisions  of  the  organization,  or  anything  other 
than  demoralization,  to  a  certain  extent? 

PRESIDENT  HILL:  Gentlemen,  our  distinguished  Vice 


President,  Mr.  McLean,  has  written  me  a  short  line,  as  fol- 
lows: 

Dear  Mr.  Hill: 

The  idea  of  a  permanent  committee  on  legislation  has 
grown  out  of  my  own  needs.  Believing  the  recommendations  of 
such  a  committee*  approved  by  the  association,  would  have  a 
gresit  influence  on  proposed  legislative  action,  I  suggest  the 
following:  First,  a  permanent  committee  on  legislation,  of 
five:  that  of  course  would  be  covering  both  Canada  and  the 
United  States,  flrst  of  all,  to  collect  and  make  available,  state 
and  national  laws;  second,  to  make  available  a  statement  from 
which  road  authorities  might  obtain  the  desired  information; 
third,  to  recommend  proper  features  to  incorporate  in  those 
laws. 

Now  gentlemen,  I  present  that  to  you.  The  committee 
on  resolutions  of  course  has  now  passed  away.  Mr.  McLean 
has  been  presiding  here  and  has  not  had  a  chance  to  have 
his  say.    What  is  your  pleasure  in  the  matter. 

[It  was  moved  and  carried  that  the  Chair  appoint  a  per- 
manent committee  on  legislation.] 

The  Chair  will  announce  that  committee  later.  Now  gen- 
tlemen, I  have  got  to  resign  the  meeting  to  Mr.  McLean. 
Just  one  matter  will  take  your  attention  a  few  minutes 
more.    I  am  sorry  to  leave  you,  but  I  have  an  engagement. 

CHAIRMAN  McLEAN:  Gentlemen.  I  wish  to  thank  you 
for  the  action  you  have  taken  on  this  proposal.  We  cannot 
build  good  roads  without  good  laws. 

Before  we  adjourn  I  have  been  authorized  by  the  Presi- 
dent to  call  on  Mr.  George  W.  Cook  to  speak  to  you  for 
three  minutes.  I  will  ask  you  to  keep  your  seats  until  he  is 
through. 

GEO.  W.  COOK  (President,  Merrimac  Valley  Improve- 
ment Association) :  Except  that  I  am  going  away,  I  would 
not  presume  on  your  attention.  As  President  of  the  Merri- 
mac Valley  Improvement  Association,  this  matter  has  in- 
terested me  very  much  and  I  would  like  to  present  a  subject 
.which  is  germane  to  our  work  here— efficiency.  We  must 
have  intelligent  supervision  of  our  road  building  and  the 
maintenance  thereof.  Here  is  a  field  not  overcrowded.  Not 
every  man  who  can  use  a  pick  and  shovel  can  build  a  good 
road.  Here  is  a  little  food  for  thought:  If  your  boy  shows 
a  trend  for  this  work,  send  him  to  a  technical  school  or  col- 
lege  to   study   civil   engineering,   then   to   this   country   and 
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Europe  to  study  under  the  best  road  builders,  and  if  he  is 
worth  anything  at  all  he  is  good  for  $3,500  or  $5,000  a  year 
and  is  equipped  to  render  excellent  service  to  the  people 
among  whom  his  lot  may  fall. 

I  was  asked  by  Congressman  Shackleford,  who  spoke  last 
night,  to  speak  before  his  committee  in  Washington  on  the 
matter  of  federal  aid.  They  want  information  and  would 
welcome  any  communications  you  may  see  fit  to  send,  if  you 
cannot  go  in  person.  I  assure  you  that  the  interest  of  every 
one  of  that  committee  is  to  do  something  for  the  people,  to 
get  at  the  best.  There  are  many  ideas  and  particularly  as 
regards  the  units  with  which  the  United  States  should  deal, 
and  it  would  seem  to  me — it's  only  my  personal  opinion — 
that  the  smallest  unit  the  government  should  deal  with 
would  be  the  states,  and  then  the  states,  through  their  engi- 
neering corps,  down  to  the  cities  and  towns.  I  believe 
heartily  in  cooperation.  The  nation,  the  state,  the  city  or 
town  have  vested  interests  and  they  will  be  seriously  inter- 
ested in  working  together  and  will  get  those  improvements 
quickly. 

The  us*e  of  convict  labor  will  solve  many  of  our  problems. 
We  arrest  a  man  and  send  him  to  the  penitentiary  or  the 
workhouse  and  while  awaiting  trial  he  stays  there  sometimes 
a  month,  sometimes  a  year.  He  is  taken  right  out  of  the 
workshop  and  put  in  there  and  kept  in  idleness.  His 
muscles  become  lax,  and  even  if  he  is  released,  when  he 
comes  out,  he  is  a  chronic  loafer.  If  he  is  incarcerated  there 
for  a  long  period  of  time,  he  develops  disease  in  various 
ways,  and  there  is  certainly  nothing  more  healthy  or  more 
for  his  benefit  than  to  send  him  out  and  put  him  to  building 
roads.  And  it  would  not  destroy  his  future,  as  has  been  sug- 
gested here,  which  I  think  is  a  most  splendid  idea.  Let  us 
make  him  a  man  and  let  him  understand  that  if  he  runs  away, 
it  increases  his  sentence,  and  he  won't  run  away.  There 
are  very  few  that  cannot  be  trusted.  Don't  destroy  his 
future,  help  him  to  be  a  man  and  save  him.  Follow  the 
teachings  and  sentiments  of  the  lowly  Nazarene.  Gentle- 
men, I   thank  you.     (Applause.) 


EIGHTH  SSESION 
Friday  Afternoon,  December  12 

GEO.  W.  TILLSON  (Third  Vice  President,  American 
Road  Builders'  Association):  Gentlemen,  please  come  to 
order.  The  first  paper  for  discussion  this  afternoon  is  en- 
titled, "General  Methods  of  Repairs  and  Renewals,"  by  Mr. 
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A.  W.  Dean,  Chief  Engineer  of  the  Massachusetts  Highway 
Commission.  Mr.  Dean  was  obliged  to  leave  this  afternoon 
on  the  three  o'clock  train,  consequently  his  paper  will  be 
read  by  Mr.  Carl  G.  Richmond,  Resident  Engineer  of  the 
Massachusetts  Highway  Commission. 


GENERAL  METHODS  OF  REPAIRS  AND  RENEWALS 

By  A.  W.  DEAN 

Chief  Engineer,  MaasachuMtts  Hi^way  Commission 

Repairs  and  renewals  of  highway  surfaces  are  matters  of  as 
great  importance  as  the  original  construction — possibly 
greater,  in  that  construction  may  be  deferred  for  a  period 
without  serious  loss,  whereas  repairs  must  often  be  made 
immediately  when  the  necessity  occurs.  If  a  highway  is 
properly  built  it  will  require  very  little  attention  for  some 
time,  but  if  improperly  built  repairs  are  called  for  imme- 
diately and  renewals  soon  follow.  A  properly  built  highway 
is  one  properly  designed  to  meet  existing  and  anticipated 
traffic  and  other  conditions,  built  with  good  quality  of  ma- 
terial and  workmanship.  Obviously,  not  every  highway  is  or 
can  be  built  properly,  hence  the  problems  of  repairs  and 
renewals  are  constantly  before  us. 

Commencing  at  the  foot  of  the  ladder,  so  to  speak,  let  us 
first  give  attention  to  the  dirt  road,  of  which  there  is  a 
greater  mileage  than  of  any  other  single  type.  Apart  from 
the  bridges  and  culverts,  the  repairs  on  such  ^oads  may  be 
made  very  largely  by  the  use  of  a  road  drag,  with  the  occa- 
sional use  of  a  road  machine.  The  drag  is  a  comparatively 
new  type  of  implement,  but  has  been  so  widely  advertised 
that  it  is  perhaps  not  necessary  to  describe  it  at  this  time. 
Whether  made  of  split  logs,  plank  or  steel,  it  is  serviceable 
and  should  be  used  when  the  dirt  is  full  of  moisture,  but  not 
sufficiently  so  to  be  muddy.  Frequent  dragging  will  keep  the 
average  dirt  road  in  good  condition,  and  the  road  machine 
should  be  used  only  when  it  is  desired  to  increase  the  width 
of  section.  Repairs  and  renewals  are  synonymous  terms  in 
this  method  of  maintenance  of  dirt  roads,  in  that  every  time 
a  drag  or  road  machine  is  used  for  repairs,  the  surface  is 
renewed  to  some  extent. 

Sand-clay  roads  being  essentially  improved  dirt  roads,  are 
repaired  in  much  the  same  manner,  but  with  perhaps  more 
care.  In  addition  to  dragging,  it  becomes  necessary  to  add 
more  clay,  or  sand,  or  both,  to  strengthen  weak  spots  that 
may  develop.  Renewals  are  made  by  adding  to  the  entire 
surface,  without  previous  preparation  thereof,  a  layer  of  sand 
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and  clay  properly  proportioned,  and  mixing  same  by  har- 
rowing. 

Next  in  order  of  permanence  is  the  gravel  surface.  So 
widely  varying  types  of  surfaces  are  described  as  gravel, 
that  it  might  be  well  to  limit  the  definition  of  gravel  as 
material  in  which  the  mixture  of  round  stones  and  particles 
is  quite  uniformly  variable  in  size  from  minute  particles  to 
stones  two  or  three  inches  in  diameter.  Repairs  of  gravel 
roads  arc  frequently  made,  to  some  extent,  by  the  use  of  the 
drag,  but  should  not  be  made  with  a  road  machine  except, 
as  in  the  case  of  the  dirt  road,  when  it  is  desired  to  widen 
the  traveled  surface  and  sometimes  to  lightly  smooth  the 
surface.  Whenever  it  is  used  for  widening  the  traveled  sec- 
tion, the  material  that  is  scraped  from  the  sides  should  in  no 
case  be  left  on  the  road  surface,  but  should  be  either  carted 
away  or  thrown  outside  of  the  section  worked.  Renewals 
are  made  by  simply  spreading  additional  gravel  over  the 
surface  without  previous  preparation  thereof,  and  watering 
and  rolling,  if  possible,  but  if  not  possible,  permitting  the 
traffic  to  compact  the  material. 

Maintenance  of  a  broken  stone  macadam  road  whenever 
constructed  by  the  usual  method  (ordinarily  termed  as  wa- 
ter bound  macadam)  is  a  more  or  less  difficult  problem,  de- 
pending upon  the  traffic  that  it  has  to  withstand.  If  the 
traffic  is  sufficient  to  wear  out  the  surface  rapidly  and  cause 
so-called  "pot-holes"  to  appear,  the  practice  of  repairing  or 
renewing  it  by  adding  stone  without  a  foreign  binder,  is 
questionable.  If,  however,  such  traffic  conditions  do  not 
exist,  repairs  are  made  by  loosening  the  upper  surface  of  the 
section  to  be  repaired,  adding  broken  stone  of  small  dimen- 
sions, with  sufficient  stone  dust  to  fill  the  voids,  and  compact- 
ing by  rolling.  Renewals  are  made  by  adding  more  stone  to 
the  entire  surface  in  the  same  manner  that  the  upper  course 
of  the  road  surface  was  originally  constructed.  If  the  thick- 
ness of  the  newly  added  surface  is  less  than  3  ins. 
better  results  are  obtained  by  loosening  the  old  surface, 
reshaping  and  rolling  it  before  adding  the  new  surface.  If, 
however,  there  is  a  thickness  of  3  ins.  or  more  to  be 
added  in  the  process  of  renewal,  the  old  surface  may  be  left 
intact  and  the  new  stone  spread  directly  thereon. 

The  changes  and  development  in  the  use  of  motor  vehicles, 
trucks  and  tractors,  make  it  appear  advisable,  however,  in 
the  repairs  and  renewals  of  macadam  roads,  to  use  a  bitumin- 
ous binder.  This  use  of  bituminous  binder  has  become  quite 
universal  in  many  sections  of  this  country  during  the  last 
few  years,  and  the  problem  of  repair  and  renewal  of  bitu- 
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minous  bound  or  surfaced  highways,  is  gradually,  through 
experience,  becoming  simplified.  Repairs  on  a  bituminous 
blanket  or  thin  surface  coat  may  be  made  by  covering  the 
section  to  be  repaired  with  a  thin  coat  of  asphaltic  oil  or  tar 
as  the  case  may  be,  and  immediately  covering  with  pea  stone, 
fine  gravel  or  coarse  sand.  This  is  assuming  that  the  repairs 
consist  of  renewing  comparatively  small  sections  of  the  coat- 
ing that  for  any  reason  may  have  disappeared.  No  general 
fixed  method  can  be  described  for  making  repairs  due  to 
imperfect  workmanship,  the  use  of  too  much  bituminous 
material,  or  the  irregular  distribution  of  material,  each  case 
having  to  be  treated  in  such  manner  as  experience  may  have 
shown  to  be  best.  Renewals  of  bituminous  carpets  may  or- 
dinarily be  made  by  a  repetition  of  the  usual  process  of  con- 
structing such  carpets,  except  that  it  is  advisable  always  to 
use  less  bituminous  material  per  square  yard  for  renewal  than 
was  used  in  the  original  carpet 

So-called  sand  and  oil  mixed  road  surfaces  are  either  re- 
paired or  renewed  by  the  addition  of  mixed  material  of  the 
same 'quality  and  density  as  that  used  in  the  original  sur- 
face. 

Bituminous  grouted  or  mixed  macadam  surfaces  should 
not  require  early  or  frequent  repairs  or  renewals  if  designed 
and  constructed  properly  in  the  first  instance.  Should  the 
necessity  for  repairs  arise,  however,  they  are  ordinarily  made 
by  the  removal  of  all  disintegrated  or  imperfect  portions  of 
the  surface,  and  substituting  therefor  a  mixture  of  bitu- 
men and  small  broken  stone,  the  mixture  being  made  either 
by  mixing  previous  to  application  or  by  spreading  stone  and 
filling  the  voids  by  pouring.  In  renewing  bituminous  mac- 
adam surfaces  it  is  not  ordinarily  necessary  to  break  up  or 
remove  any  of  the  existing  surface,  but  the  new  surface  may 
be  added  by  spreading  directly  over  the  old  surface.  If,  how- 
ever, the  old  surface  in  addition  to  having  become  worn  thin 
is  worn  very  irregularly,  it  is  advisable  to  loosen  up,  scarify, 
reshape  and  roll  the  old  surface  before  adding  the  new  sur- 
face material. 

The  repair  of  cement  concrete  surfaces  is  a  comparatively 
new  problem,  as  such  surfaces  have  not  been  in  use  for  many 
years,  and  such  repairs  as  have  been  required  have  been  due 
to  imperfect  workmanship  or  material.  If  the  defects  to  be 
repaired  consist  of  badly  disintegrated  sections,  they  cannot 
be  permanently  repaired  except  by  the  removal  of  all  mate- 
rial in  the  sections  to  the  full  depth  of  the  surface,  and  re- 
placing same  with  new  and  proper  concrete.  If  the  defects 
to  be  repaired  are  minor,  however,  and  consist  merely  of 
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small  depressions,  they  may  be  repaired  by  filling  the  depres- 
sions with  a  bituminous  mixture.  When  a  cement  concrete 
surface  becomes  worn  sufficiently  to  appear  to  require  re- 
newal, it  is  impossible  to  renew  same  by  adding  a  new  thin 
coat  of  cement  concrete  mixture,  therefore,  it  may  be  said 
that  a  cement  concrete  surface  cannot  be  renewed  with  the 
same  type  of  surface,  but  must  be  entirely  removed  and  a  new 
section  constructed.  This  would  be  expensive,  however,  and 
it  appears  that  the  proper  method  for  bringing  up  an  old 
concrete  surface  is  to  cover  it  with  a  bituminous  bound 
surface  of  some  type,  thereby  creating  a  bituminous  surface 
in  place  of  a  cement  concrete  surface. 

Block  pavements  of  all  kinds  can  be  repaired  or  renewed 
only  by  the  entire  removal  and  replacement  of  the  sections 
to  be  repaired  or  renewed. 

To  go  into  details  of  all  the  methods  for  repairs  and  re- 
newals of  all  types  of  surfaces  would  obviously  require  a 
document  of  much  length,  and  the  speaker  has  not  attempted 
to  cover  details,  but  has  merely  presented  enough  material 
to  bring  out  points  that  might  lead  to  a  discussion  of  the 
features  of  most  interest. 


CHAIRMAN  TILLSON:  It  is  hardly  necessary  to  en- 
large upon  the  necessity  of  repairs  before  a  body  of  en- 
gineers or  road  builders.  It  is,  however,  said  that  some 
years  ago  a  prominent  city  in  this  country  sent  its  en- 
gineer abroad  in  order  to  find  something  that  was  permanent 
in  the  way  of  pavement.  After  an  extended  trip  over  Eu- 
rope, he  returned  and  reported  that  the  only  thing  that  he 
found  that  was  permanent  was  repairs.  (Laughter.)  I 
think  all  of  us  appreciate  that.  The  next  formal  discussion 
on  this  matter  will  be  by  Mr.  Paul  D.  Sargent,  Chief  En- 
gineer of  the  State  Highway  Commission  of  Maine. 

PAUL  D.  SARGENT  (Chief  Engineer,  Maine  State  High- 
way Commission):  Mr.  Chairman  and  gentlemen:  In  look- 
ing over  the  program  for  this  meeting,  I  at  once  appreciated 
the  fact  that  the  program  was  very  full,  and  having  been 
invited  to  discuss  Mr.  Dean's  paper,  I  proceeded  to  prepare  a 
short  written  discussion  which  covers  fully  the  points  that  I 
want  to  bring  out,  and  I  can  present  those  points  more 
quickly  by  referring  to  the  paper  than  I  can  in  any  other 
way.  So  to  save  a  little  time  so  that  we  can  clean  up  the 
balance  of  the  program,  I  will  present  this  short  paper. 

After  several  careful  readings  of  the  paper  just  presented 
it  appears  to  the  writer  that  this  subject  has  been  very 
thoroughly  covered  in  a  general  way  by  Mr.  Dean.     One 
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or  two  points,  however,  will  bear  emphasis,  and  the  speaker 
desires  to  call  attention  to  them. 

In  the  first  place  the  speaker  considers  repairs  and  re- 
newals of  more  importance  than  new  construction;  as  has 
been  stated,  ''construction  may  be  deferred  for  a  period  with- 
out serious  loss,"  but  repairs  and  renewals  can  never  be 
deferred  without  incurring  loss  which  increases  almost  in 
geometrical  ratio.  The  much  quoted  expression,  "a  stitch 
in  time  saves  nine"  seems  to  truly  describe  the  need  for 
prompt  and  intelligent  attention  to  road  repair  and  renewal 

Mr.  Dean's  definition  of  a  properly  built  highway  should 
be  engraved  on  the  mind  of  every  official  who  is  responsible 
for  highway  improvement.  Were  such  the  case,  provided 
the  definition  were  interpreted  and  applied  with  good  judg- 
ment, repairs  and  renewals  would  not  be  of  such  import- 
ance in  many  cases  as  they  are  today.  There  are  those  I 
fear  who  think  that  a  proper  system  of  repairs  and  renewals 
will  make  up  for  deficiencies  in  original  construction.  To 
my  mind,  errors  of  judgment  with  respect  to  types  of  con- 
struction cannot  be  corrected  through  the  medium  of  re- 
pairs and  renewals  unless  we  enlarge  the  term  renewals  so 
as  to  comprehend  the  complete  replacement  of  the  original 
surface  by  a  surface  of  another  type  better  suited  "to  meet 
existing  and  anticipated  traffic  and  other  conditions."  From 
some  points  of  view  such  replacement  would  virtually  be  an 
acknowledgment  of  lack  of  good  judgement  in  connection 
with  the  original  construction.  As  a  matter  of  fact  such  re- 
placement should  really  be  termed  reconstruction. 

Dirt  Roads:  Due  to  the  fact  that  dirt  roads  are  ordinarily 
constructed  without  the  use  of  a  roller,  depressions  of 
greater  or  less  area  are  frequently  observed  on  their  sur-. 
face  sufficient  to  hold  water.  This  is  particularly  noticeable 
over  culverts  and  at  bridge  approaches.  The  speaker  be- 
lieves that  it  is  advisable  sometimes  to  bring  material  in 
wagons  for  filling  such  holes  or  depressions  and  that  the 
road  machine  or  drag  will  not  do  this  work  satisfactorily. 
Otherwise  he  agrees  with  the  ideas  as  to  maintenance  of 
dirt  roads  as  set  forth  in  the  opening  paper. 

Sand-clay:  In  the  renewal  of  this  surface,  as  outlined,  the 
harrowing  should  be  supplemented  by  frequent  dragging  and 
smoothing. 

Gravel?  The  speaker  believes  that  his  comments  with 
respect  to  dirt  roads  are  equally  applicable  in  the  repair  and 
renewal  of  gravel  surfaces  and  that  the  drag  will  be  found 
very  efficacious  in  securing  a  smooth  and  true  section  when 
resurfacing  is  done  without  the  use  of  a  roller. 
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Macadam:  While  this  paper  is  devoted  to  "repairs  and 
renewals"  it  may  not  be  amiss  to  suggest  that  it  is  possible 
to  maintain  a  water  bound  macadam  road,  even  under  quite 
heavy  motor  traffic,  in  a  satisfactory  condition,  by  keeping 
the  surface  covered  with  a  light  cushion  of  sand  or  pea 
gravel.  Once  this  cushion  is  applied  it  may  be  kept  in  place 
by  using  a  combination  drag  and  brush  harrow  similar  to 
those  used  in  smoothing  race  tracks. 

On  the  statements  with  respect  to  other  surfaces  the 
speaker  is  in  accord  with  the  ideas  set  forth  in  Mr.  Dean's 
paper.  One  fact  which  is  not  stated  in  so  many  words,  but 
which  may  be  understood  by  inference  and  should  always  be 
remembered,  is  that  in  repairing  a  properly  designed  surface, 
where  traffic  conditions  have  not  changed,  the  tame  material 
should  be  used  as  was  used  in  the  original  construction. 

CHAIRMAN  TILLSON:  The  next  formal  discussion  on 
this  matter  will  be  by  Mr.  A.  D.  Williams,  Chief  Road  En- 
gineer of  West  Virginia.  Mr.  Williams. 
•  A.  D.  WILLIAMS  (Chief  Road  Engineer  of  West  Vir- 
ginia): Gentlemen  of  the  Convention:  I  did  not  prepare  a 
written  paper,  because  I  had  the  knowledge  that  other  pa- 
pers would  precede  me;  therefore,  I  did  not  feel  like  dupli- 
cating, and  what  I  shall  say  will  be  said  from  experience, 
and  briefly  and  to  the  point.  In  the  first  place,  I  feel  that  in 
all  of  our  discussions  in  gatherings  of  this  kind,  we  give  too 
much  time  and  lay  almost  too  much  stress  upon  the  con- 
struction and  repair  of  the  roads  and  the  streets  in  the  most 
populated  districts.  We  give  but  little  attention  to  the  roads 
back  in  the  country  districts. 

I  feel  impelled  to  deviate  a  moment:  Last  night  we  heard 
a  criticism  of  the  engineering  profession  that  reminded  me 
of  a  story.  The  distinguished  speaker  referring  to  the  en- 
gineers not  being  financiers  and  able  to  design  and  construct 
work  so  as  to  be  economical,  brought  to  my  mind  an  inci- 
dent that  transpired  down  in  Virginia,  just  across  the  line 
from  my  home  state.  An  old  darky  was  accused  of  stealing 
chickens,  and  while  on  the  stand  it  was  brought  out  in 
cross-examination  by  the  witness  who  was  accusing  him 
that  he  possessed  a  large  dog  and  that  no  one  could  enter 
the  yard  while  that  dog  was  in  there.  After  this  was  brought 
out  the  judge  turned  to  the  darky  and  said,  ''See  here.  Bin, 
explain  to  me  how  it  was  that  you  could  enter  that  yard  and 
steal  those  chickens  wfth  that  kind  of  a  dog  loose  in  the 
yard?"  The  old  darky  looked  up  and  said,  'Tlease,  Mr. 
Judge,  you's  a  good  judge,  you  knows  your  business  as  a 
judge,  and  I  believe  it  would  be  a  good  thing  to  stick  to  that 
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job.  It  wouldn't  be  necessary  for  me  to  tell  you  how  I  got 
into  that  yard,  because  I  don't  believe  you've  got  sense 
enough  to  know  how  to  steal  chickens."     (Laughter). 

A  great  deal  of  time  and  energy  is  wasted  in  criticising 
our  professional  men  and  not  in  talking  on  the  questions  at 
issue.  I  believe,  as  was  stated  here  this  morning,  in  prac- 
tical men— ^we  all  do — but  at  the  same  time,  gentlemen,  be- 
lieving in  practical  men  is  not  believing  that  a  man  having 
been  trained  in  a  university  and  having  devoted  his  life, 
time  and  thought  to  any  one  thing  is  thereby  made  imprac- 
tical.   If  so,  where  will  you  get  a  professional  man? 

This  is  best  illustrated — if  you  will  pardon — from  my  own 
experience  as  a  boy  on  the  farm.  One  morning  an  associate 
and  I  started  out  with  scythes.  I  was  in  too  big  a  hurry  to 
grind  my  scythe;  he  took  time  enough  to  grind  his.  Wc 
went  out  into  the  field  and  mowed  side  by  side  during  the 
day.  He  had  to  whet  his  scythe  but  little  during  the  day 
and  I  put  in  a  good  deal  of  time  whetting  mine  and  my  arm 
was  tired  from  whetting  it  throughout  the  day.  When  nighi 
came  I  was  behind  him,  practically  worn  out  while  he  was 
feeling  good.  One  was  your  practical  man  with  preparation; 
the  other,  unprepared. 

Now  the  reason  we  have  not  had  a  success,  as  we  might 
term  it,  from  college  men,  in  dealing,  we  might  say,  with 
the  minor  problems  of  road  construction,  is  because  there 
has  not  been  a  demand  for  a  concentrated  study  of  the  prob'- 
lem.  But  the  demand  is  here  and  the  universities  will  meet 
it  In  many  instances  we  have  overlooked  the  real,  practical 
end  of  the  work  in  our  training  schools.  This  can  be  offered 
as  a  proper  criticism. 

I  feel  like  saying  that  there  is  not  today  an  engineering 
book  written  on  road  work  that  gets  down  and  deals  closely 
enough  with  the  practical  problem,  much  as  is  now  being 
written  in  our  road  journals.  I  would  like  to  suggest  that 
men  who  have  given  practical  study  to  this  question  get  down 
to  earnest  work  and  help  to  put  in  form  for  those  that  go  into 
the  schools  these  practical  ideas.  This  convention  has 
seemed  more  practical  to  me  than  any  road  convention  I  ever 
attended  for  we  have  gotten  to  the  meat  in  the  cocoanut. 

I  am  not  going  to  take  up  further  time  speaking  to  that 
phase  of  the  subject,  because  I  want  to  speak  for  just  a  few 
minutes  on  the  conditions  that  confront  us  on  the  back 
country  road.  Here  lies  our  problem:  In  the  first  place,  we 
must  consider  the  amount  of  money  we  have  available  with 
which  to  build  and  repair  roads.  I  call  to  mind  now  one 
district   in    one    county    in    my    state   wherein   we    have    80 
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miles  of  road  and  an  available  sum  of  $275  with  which  to 
keep  that  road  in  repair  and  make  necessary  changes.  Such 
conditions  are  confronted  in  many  rural  districts;  therefore, 
we  cannot  lay  down  a  general  method  of  repair,  but  must 
meet  the  general  financial  conditions  of  the  country  dis- 
tricts, and  adapt  our  methods  of  repair  to  three  things. 

First,  to  the  kind  of  road  to  be  repaired;  second,  to  the 
class  of  territory  in  which  we  are  making  the  repairs,  and 
the  materials  that  are  available;  and,  third,  to  the  amount 
of  money  available  without  placing  a  burden  upon  the  peo- 
ple. With  these  we  can  put  a  road  in  shape  to  meet  the  de- 
mands of  that  district,  but  we  must  not  forget  that  the  roads 
of  one  district  a£Fect  people  in  another. 

Now  I  do  not  believe  that  at  all  times  it  pays  to  expend  a 
g^eat  amount  on  the  repair  of  certain  roads  in  mountainous 
districts;  it  is  better  to  abandon  that  particular  piece  of  road, 
especially  if  there  are  hard  grades,  and  apply  that  money, 
or  part  of  it,  in  making  the  necessary  changes  so  as  to  get 
better  results.  It  is  impossible,  on  high  grades,  to  maintain 
a  dirt  road;  water  conditions  are  to  be  contended  with.  The 
steeper  the  grade,  the  greater  the  velocity  of  the  water  and 
the  harder  the  road  is  to  maintain.  That  being  true,  we  must 
provide  first,  to  get  the  water  from  the  road  as  quick  as  pos- 
sible, and  to  get  it  so  that  the  high  velocity  of  the  water  will 
not  cut  away  the  surface  of  the  road  or  by  being  too  much 
weight  in  the  ditch  cut  in  on  the  sides  of  the  road. 

Nothing  that  enters  into  road  repair  work  is  more  impor- 
tant than  the  question  of  drainage.  Here  again  we  meet  a 
problem.  A  number  of  districts  are  not  able  to  build  suitable 
drainage;  they  do  not  have  money  to  build  the  proper  cul- 
verts, but  I  wish  to  offer  here  a  solution  for  some  of  this 
difficulty;  that  is,  to  put  in  a  drain  that  will  take  care  of  the 
water  under  ordinary  conditions,  and  then  construct  an  over- 
flow culvert  that  will  let  the  heavy  water  pass  over  without 
destroying  your  roadbed.  This  can  be  done  by  constructing 
a  wall  on  each  side  of  the  road  and  filling  the  center  with 
stone  or  material  that  will  not  wash.  I  remember  last  year, 
in  one  section  of  the  state,  we  had  5  ins.  of  rainfall  in  less 
than  two  hours.  It  is  not  practical  to  design  drainage  to 
suit  such  conditions  at  a  cost  in  reach  and  reason,  especially 
when  we  take  into  consideration  elevations  ranging  from 
600  ft.  above  the  level  of  the  sea  to  4,800  ft.  The  velocity  of 
the  water  coming  in  from  these  slopes  often  makes  condi- 
tions that  cannot  be  foreseen.  It  is  necessary,  then,  to  pro- 
vide some  kind  of  emergency  drainage  that  will  meet  the  de- 
mands and  yet  be  within  range  of  the  finances  of  the  district 
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Gentlemen,  I  will  not  take  up  more  of  your  time  to  discuss 
other  phases  of  the  subject,  because  the  gentlemen  who  pre- 
ceded me  have  covered  it  admirably,  and  other  papers  arc  to 
follow.    I  wish  to  thank  you.     (Applause.) 

CHAIRMAN  TILLSON:  The  next  gentleman  to  present 
a  formal  discussion  on  this  matter  is  Mr.  Robert  C.  Terrell, 
State  Commissioner  of  Public  Roads  of  Kentucky.  Is  Mr. 
Terrell  present?  If  Mr.  Terrell  is  not  present  we  will  pro- 
ceed to  the  next  paper,  which  is  by  Mr.  H.  G.  Shirley,  Chief 
Engineer  of  the  Maryland  State  Roads  Commission. 

H.  G.  SHIRLEY  (Chief  Engineer,  Maryland  State  Roads 
Commission):  The  general  repairs  and  renewals  of  earth 
roads  are  as  described  in  the  opening  paper  on  this  subject, 
but  very  often  the  earth  roadbed  is  broken  full  of  ruts  and 
holes  and  has  a  very  uneven  surface.  In  this  case  the 
method  pursued  by  the  speaker — which  has  worked  very 
satisfactorily — is  to  plow  up  the  entire  surface,  from  gutter 
to  grutter,  then  shape  it  with  a  road  machine  and  keep  it  con- 
stantly dragged  until  it  has  become  hard  and  compact.  The 
speaker  also  wishes  to  concur  with  the  former  speakers 
regarding  the  necessity  for  constantly  dragging  earth  roads 
in  order  to  keep  the  surface  in  repair. 

There  is  another  type  of  road,  similar  to  the  earth  road, 
to  which  the  former  speaker  did  not  refer,  and  of  which  my 
state  has  a  number  of  miles,  namely  sand  roads. 

Sand  Roads:  The  repairs  and  renewals  of  this  type  of 
road  consist  in  filling  up  the  chuck  holes,  dragging  in  the 
ruts  and  keeping  the  surface  level  without  any  cross  sec- 
tional slope.  These  roads  rut  easily,  and  are  at  their  best 
after  a  heavy  rain.  The  flat  cross  section  !s  used  in  order 
to  hold  the  moisture  as  long  as  possible. 

Sand-Clay  Roads:  In  repairing  sand-clay  roads  the  best 
results  have  been  secured  by  applying  the  sand  when  the 
roadbed  is  moist  or  wet,  and  clay  when  it  is  dry  and  easily 
pulverized  and  can  be  uniformly  spread.  On  the  soft  spots 
which  show  an  excess  of  clay,  and  where  the  sand  has  been 
blown  off  or  washed  away,  a  sufficient  amount  of  sand 
should  be  added,  so  that  when  it  is  worked  into  the  clay  a 
stiff  and  hard  mixture  will  be  secured.  Where  a  patrolman 
is  located  on  the  road  the  surface  is  being  constantly  re- 
newed by  the  addition  of  sand  and  clay  where  the  surface 
has  worn  thin,  and  this  practically  keeps  the  road  in  the 
same  condition  as  it  was  when  it  was  first  built.  Constant 
dragging  is  necessary  on  this  type  of  road  to  keep  the  sur- 
face smooth  and  in  shape,  ar.d  the  speaker  has  found  that 
a  heavy  drag  gives  better  results  than  a  light  one 
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Gravel  Roads:  Repairs  on  a  gravel  road  can  be  made  to 
greater  advantage  early  in  the  spring,  before  the  moisture 
of  the  roadbed  has  been  absorbed  by  the  long  hot  days  of 
the  summer.  Especially  is  this  true  if  the  gravel  contains  a 
large  percentage  of  sand  and  a  small  percentage  of  clay,  and 
where  the  surface  has  not  been  laid  by  watering  and  rolling. 
Dragging  is  absolutely  necessary  in  this  character  of  con- 
struction, in  order  to  keep  the  ruts  filled,  as  well  as  to  main- 
tain the  proper  cross  section. 

Water  Bound  Macadam:  The  manner  in  which  repairs 
should  be  made  to  water  bound  macadam  roads  depends 
largely  upon  the  amount  and  character  of  the  traffic  passing 
over  them,  as  set  forth  in  the  opening  paper.  If  the  traffic 
is  all  horse-drawn,  steel  and  iron  tire  traffic,  it  will  only  be 
necessary  to  loosen  up  the  old  surface  adjacent  to  the  hole 
and  apply  enough  stone  to  just  fill  the  hole  after  it  has 
been  thoroughly  tamped.  Renewals,  under  similar  traffic 
conditions,  are  made  by  scarifying  the  surface  of  the  road 
and  adding  three  to  four  inches  of  new  material  of  good 
quality  to  it  and  then  thoroughly  rolling  and  watering  the 
surface  until  it  is  compact  and  hard. 

In  repairing  a  road  which  was  built  or  treated  with  a 
bituminous  binder,  all  depressions  should  be  filled  in  with  a 
mixture  of  bitumen  and  stone,  great  care  being  taken  not  to 
use  too  much  bitumen,  as  the  patch  will  work  or  push  about 
After  the  patch  has  been  made  it  should  be  covered  with 
"pea"  size  stone  or  gravel.  The  speaker  believes  a  surface 
treatment  or  squeegee  coat  should  be  applied  to  all  bitum- 
inous macadam  or  bituminous  concrete  just  as  soon  as  the 
surface  shows  a  slight  amount  of  wear  and  the  stones  show 
signs  of  loosening.  Repairing  and  renewing  the  surface  with 
bituminous  materials  can  be  successfully  done  on  any  hard 
surfaced  road.  The  speaker  treated  a  badly  worn  shell  road 
in  the  eastern  part  of  his  state  in  the  following  manner: 

The  traffic  on  this  road  consisted  almost  entirely  of  one 
or  two-horse  teams  and  motor  traffic.  There  were  three 
longitudinal  depressions  in  the  surface,  one  in  each  wheel 
track,  and  one  in  the  center  which  was  badly  dug  out  by  the 
horses.  The  road  was  swept  as  clean  as  possible,  a  motor 
truck  with  a  pressure  distributor  being  used  to  apply  the 
tar.  All  the  nozzles  in  the  distributor  were  closed,  except 
those  which  were  just  over  the  depressions.  About  one  half 
of  a  gallon  of  tar  to  the  square  yard  was  applied.  This  ap- 
plication was  immediately  followed  by  a  large  gang  of 
laborers  spreading  stone  from  J^  in.  to  1  in.  in  size  until 
the  depressions  had  been   brought  up  to  the  proper  cross 
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section.  Great  care  was  taken  to  see  that  all  the  depres- 
sions were  filled  with  stone  and  the  road  had  a  true  cross 
section.  After  all  the  depressions  had  been  treated  in  this 
way  and  the  tar  had  set  up,  the  entire  surface  was  treated 
with  an  additional  half  gallon  of  tar  and  covered  with  stone 
chips.  The  cost  of  this  work  was  small  compared  with  what 
it  would  have  cost  to  resurface  the  road  with  shells,  and  the 
wearing  power  is  very  much  superior  to  shells. 

Concrete  Roads:  The  former  speaker  covered  the  subject 
of  repairs  so  well  on  this  type  of  road  that  I  can  add  but 
little,  except  to  say  that  small  patches  should  be  made  with 
a  tar,  while  renewals  can  be  made  with  an  asphalt,  provided 
the  thickness  of  the  surface  applied  exceeds  1  in. 

Block  Pavements:  Block  pavement  can  be  repaired  by 
either  reversing  the  blocks  or  by  adding  new  blocks  to  take 
the  place  of  those  worn. 

To  renew  this  type  of  pavement,  it  is  necessary  to  replace 
the  entire  surface,  or  patches,  with  material  similar  to  that 
used  in  the  original  construction. 

The  subject  of  repairs  and  renewals  having  been  thoroughly 
discussed,  the  speaker  wishes  to  call  attention  to  the  per- 
sonnel of  this  subject,  as  it  is  well  known  that  the  men  who 
do  the  actual  work  along  this  line  are  of  a  most  ignorant 
type,  having  practically  no  knowledge  of  the  reasons  for 
doing  the  work  in  the  manner  in  which  it  should  be  done, 
and  only  carry  out  the  instructions  of  the  inspector  or  resi- 
dent engineers  as  they  interpret  them.  These  interpretations 
are  sometimes  along  the  right  lines,  but  more  often  they  are 
along  the  wrong  lines.  I,  therefore,  believe  that  it  would 
mean  many  dollars  saved,  the  cost  of  supervision  greatly 
reduced,  and  better  results  obtained  if  the  road  departments 
of  states  and  counties  would  devote  more  time  and  attention 
to  the  teaching  and  training  of  the  patrolmen  and  care- 
takers of  their  roads. 

CHAIRMAN  TILLSON:  Mr.  Terrell's  paper  has  been 
handed  in  and  I  will  ask  Mr.  T.  A.  Hulbert,  Associate  Editor 
of  "Good  Roads "  to  kindly  read  it. 

R.  C.  TERRELL  (Commissioner  of  Public  Roads  of  Ken- 
tucky): In  discussing  the  general  methods  of  repair  and  re- 
newal it  is  impossible  to  separate  them  from  maintenance. 
If  the  proper  repairs  are  always  made  to  the  road  surface 
they  will  constitute  constant  maintenance,  while  renewal  of 
the  road  surface  constitutes  periodic  maintenance,  and  in 
most  instances  a  combination  of  the  two  is  probably  the 
most  effective. 

Mr.  Dean's  paper  takes  up  the  general  types  of  surfaces 
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and  his  discussion  concerning  earth  roads  is  worthy  of  note. 
It  should  be  borne  in  mind  that  by  far  the  greater  portion 
of  our  roads  now  consist  of,  and  for  a  long  time  to  come 
will  consist  of  earth  as  surfacing  material,  and  unless  the 
earth  road  is  given  more  consideration  and  more  thought 
the  traveling  public  will  of  necessity  suffer  heavily.  It  is 
well  and  proper  that  the  more  expensive  types  of  road 
should  be  given  due  consideration,  but  if  the  earth  road  is 
as  much  neglected  in  the  future  as  it  has  been  in  the  past 
it  will  cost  the  traveling  public  much  more  than  the  more 
expensive  types. 

I  thoroughly  agree  with  Mr.  Dean  in  his  approval  of  the 
split  log  drag.  The  drag,  if  properly  operated,  will  do  a 
wonderful  amount  of  work,  but  usually  the  road  drag  en- 
thusiast expects  it  to  move  the  earth  in  a  minute,  and  when 
it  fails  to  come  up  to  his  expectations  he  not  only  discards 
it  but  discourages  its  use.  It  is  well  to  mention  here  that 
while  roads  can  be  built  by  use  of  the  drag,  the  process  is 
slow  and  tedious.  It  is  properly  a  tool  for  the  repair  and 
renewal  of  the  surface  after  the  surface  has  been  properly 
formed  by  the  use  of  road  machinery. 

A  selection  of  gravel  for  repair  or  renewal  is  a  matter 
which  should  be  given  careful  attention,  as  gravel  that  does 
not  contain  enough  binding  material  will  remain  loose  on 
the  traveled  roadway  for  quite  a  long  time  and  will  eventually 
spread  out  to  the  gutters  or  rut  to  such  an  extent  that  it 
will  be  of  little  use.  If  proper  results  are  expected  from 
the  renewal  of  gravel  roads,  the  same  care  and  attention 
must  be  given  this  type  as  is  given  the  macadam  road.  It  is 
well  here  to  emphasize  Mr.  Dean's  statement  that  if  possible 
the  surface  should  be  watered  and  rolled  before  being 
thrown  open  to  traffic. 

Broken  stone  roads  may  be  repaired  with  fairly  satis- 
factory results  when  the  so-called  pot-holes  occur,  provided 
the  hole  is  cleaned  out  so  as  to  have  vertical  edges,  and 
stone  of  approximately  the  same  size  as  that  comprising  the 
original  macadam  is  used.  Each  layer  should  be  thoroughly 
tamped  and  the  last  course  brought  to  the  same  elevation 
as  the  surrounding  surface.  It  is  not  advisable  to  make 
patches  in  water  bound  macadam  with  other  than  the  same  . 
character  of  material  as  the  surface  of  the  surrounding  road. 
In  fact,  it  has  been  conclusively  proven  by  practice  that  the 
best  results  are  obtained  from  surfaces  of  even  texture  anc: 
wearing  capacity.  However,  in  renewing  the  surface  of  s 
water   bound   macadam   road    due   consideration   should   1. 
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given  to  the  amount  of  automobile  traffic  that  it  is  expected 
to  sustain,  and  if  this  amount  is  excessive  it  will  probably  be 
found  economical  to  use  some  type  of  bituminous  surfacing 
material.  And  in  this  connection  I  wish  to  call  attention 
to  the  Kentucky  rock  asphalt  which  is  found  in  large  quan- 
tities in  the  central  portion  of  the  state  of  Kentucky  and 
which  can  be  quarried,  crushed  and  shipped  a  distance  of 
500  miles  or  more  and  placed  on  the  roads  at  a  cost  that 
is  surprisingly  low.  And  if  properly  placed,  it  will  not  only 
be  found  to  be  low  in  first  cost,  but  also  very  easy  to  main- 
tain, calling  for  very  few  repairs  and  seldom  requiring  re- 
newal. 

Renewing  the  surface  of  brick  roads  requires  a  complete 
re-treating  of  the  surface  by  either  turning  the  brick  or,  if 
too  badly  worn,  by  replacing  with  new  brick  on  a  newly 
shaped  sand  cushion.  In  the  case  of  concrete  roads,  if  the 
surface  becomes  very  badly  disintegrated  it  will  be  either 
necessary  to  place  an  entirely  new  coating  pf  concrete  or 
patch  the  worn-out  places  with  tar  or  other  bituminous 
material,  which  is  not  always  satisfactory.  Since  a  brick 
road  requires  a  concrete  foundation  it  is  probably  wise  to 
start  in  by  building  a  concrete  road  and  when  the  surface 
begins  to  disintegrate  slightly  to  place  a  sand  cushion  on 
the  concrete  and  surface  it  with  brick.  However,  concrete 
has  not  been  sufficiently  tried  to  determine  whether  or  not 
it  will  last,  when  properly  constructed,  as  long  as  brick. 

It  will  be  necessary  for  the  engineer  to  determine  after 
proper  investigation  of  the  local  conditions  which  character 
of  surface  will  be  the  cheaper  and  which  class  of  construc- 
tion will  last  the  longer  and  give  the  best  results. 

I  have  endeavored  to  discuss  only  the  points  brought  out 
in  Mr.  Dean's  paper  and  have  confined  my  remarks  strictly 
to  the  point.  Much  can  be  said  if  details  are  considered,  but 
in  general  the  details  of  the  treatment  of  repair  and  renewal 
of  road  surfaces  have  been  discussed  at  such  lengths  in  other 
papers  that  it  is  hardly  necessary  to  repeat  them  here. 

CHAIRMAN  TILLSON:  The  next  gentleman  to  discuss 
this  paper  formally  is  Mr.  B.  Michaud,  Deputy  Minister  of 
Roads,  Quebec,  Canada.  Is  Mr.  Michaud  present?  If  not, 
the  discussion  is  now  open  to  the  house. 

As  there  is  no  discussion  on  this  subject,  gentlemen,  we 
will  proceed  to  the  next  subject  on  the  program,  which  is 
"Bituminous  Surface  Treatment  and  Dust  Prevention,"  a 
paper  by  Mr.  Wm.  H.  Connell,  Chief  of  the  Bureau  of  High- 
ways and  Street  Cleaning,  Philadelphia,  Pa.   (Applause.) 
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WM.  H.  CONNELL  (Chief,  Bureau  of  Highways  and 
Street  Cleaning,  Philadelphia,  Pa.):  Mr.  Chairman  and  Gen- 
tlemen: When  I  was  assigned  to  read  a  paper  on  "Bitu- 
minous Surface  Treatment  and  Dust  Prevention,"  I  gave  a 
little  thought  to  the  matter  and  came  to  the  conclusion  that 
we  have,  in  the  past  few  years,  learned  a  great  deal  on  this 
subject,  and  we  have  at  least  learned  enough  to  assume  that 
certain  fundamental  principles  have  been  established.  And  I 
decided,  that,  in  the  matter  that  I  am  going  to  present  to 
you  it  would  not  be  a  wise  policy  to  repeat  these  funda- 
mental principles. 

We  know  that  a  road  must  be  thoroughly  cleaned,  and 
we  know  that  it  must  be  thoroughly  rolled  and  perfectly 
hard  and  in  fit  condition  in  other  ways  to  receive  a  bitu- 
minous surface  treatment.  In  the  past  I  feel  that  a  g^eat 
many  of  our  papers  have  started  out  by  repeating  all  thest 
principles  that  I  refer  to  and  that  we  are  all  well  acquainted 
with;  and  those  that  are  not  well  acquainted  with  them  have 
ample  opportunity,  by  referring  to  articles  written  on  this 
subject  in  the  past,  to  become  familiar  with  the  proper 
method  of  taking  care  of  a  road  preparatory  to  putting  on 
the  bituminous  surface  treatment. 

I  have  made  it  a  point,  as  far  as  possible,  in  this  paper, 
to  avoid  repeating  what  has  often  been  said.  I  am  going 
to  be  so  bold  as  to  say  that  in  all  engineering  papers  that 
are  written,  not  only  on  this  subject  but  on  other  subjects, 
there  is  a  great  deal  of  unnecessary  repetition.  A  man  will 
read  a  paper  who  is  working,  for  example,  on  bituminous 
surface  treatment,  and  he  will  describe  his  experience  and 
state  how  the  work  should  be  done  to  insure  a  successful 
treatment.  He,  after  a  while,  passes  to  the  rear,  because  we 
have  all  heard  what  he  has  to  say,  and  the  principles — the 
main  points  in  his  paper — have  become  generally  accepted, 
not  through  him,  but  through  the  experience  of  numerous 
others  engaged  in  the  same  kind  of  work,  and  it  is  decided 
to  have  some  new  man  read  a  paper  on  the  same  subject. 
The  new  man  very  often  presents  a  paper  on  the  same 
subject,  covering  the  same  ground  that  has  been  covered 
two  or  three  years  previously.  I  think  that  we  wotdd  all 
make  much  more  progress  if,  when  we  are  requested  to  read 
a  paper,  we  make  it  a  point  to  look  over  previous  papers 
that  have  been  read  and  try,  as  far  as  possible,  to  avoid 
repeating  those  fundamental  principles  in  connection  with 
the  particular  subject  that  are  acknowledged  to  be  present- 
day  standards.  With  this  in  view.  I  am  going  to  read  a 
paper   somewhat   along   those   lines,    and   give   you   a   little 
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synopsis  of  some  of  the  work  of  this  character  done  in 
Philadelphia.  The  second  division  in  this  paper  that  I  am 
going  to  just  touch  upon  covers  a  phase  of  the  subject  that 
has  not  been  given  the  attention  it  deserves.  The  subject 
should  embrace  the  care,  through  bituminous  surface  treat* 
ment  and  dust  preventives,  of  city  pavements,  as  well  as 
country  roads,  as  all  highway  engineers  have  a  certain 
amount  of  city  pavement  as  well  as  country  road  under 
their  jurisdiction. 


BITUMINOUS  SURFACE  TREATMENT  AND  DUST 

PREVENTION 

By  WM.  H.  CONNELL 

Chief,  Bureau  of  Highways  and  Street  Cleaning,  Philadelphia,  Pa. 

Bituminous  surface  treatments  and  dust  preventives  should 
be  divided  into  two  main  divisions,  each  with  a  sub-division, 
and  for  convenience  they  will  be  classified  as  follows: 

1.  Bituminous  surface  treatment  designed  to  waterproof 
and  act  as  a  wearing  surface  on  water  bound  macadam, 
gravel,  shell,  slag,  and  dirt  roads. 

1-a.  Dust  preventives  for  water  bound  macadam,  gravel, 
shell,  slag,  and  dirt  roads. 

2.  Bituminous  surface  treatments  designed  to  waterproof 
and  rejuvenate  old  bituminous  pavements,  sheet  asphalt, 
asphalt  block,  and  wood  block  pavements,  and  to  be  used 
as  a  wearing  surface  on  concrete  and  old  brick  pavements. 

2-a.  Dust  preventives  for  standard  t3rpes  of  pavements, 
commonly  used  in  municipalities,  such  as  ordinary  water 
sprinkling,  washing  with  squeegees,  and  flushing.  (For  con- 
venience, in  this  paper  "bituminous  pavements"  will  refer  to 
pavements  consisting  of  stone,  or  stone  and  sand  mixed 
with  a  bituminous  binder,  built  by  the  penetration  or  the 
mixing  method.) 

The  first  classification  applies  more  generally  to  country 
roads  and  the  second  to  town  and  city  pavements.  There  is 
so  much  overlapping,  however,  in  the  handling  of  these  re- 
spective classes  of  highway  work,  that  a  highway  engineer 
should  be  familiar  with  all  branches  of  highway  work  in  con- 
nection with  both  roads  and  pavements,  and  it  is  therefore 
desirable  to  take  this  subject  up  as  a  whole  rather  than  con- 
fine it  to  country  roads. 

The  use  of  bituminous  surface  treatments  and  dust  pre- 
ventives on  country  roads  has  now  become  so  general  that 
there  is  no  longer  the  mystery  attached  to  the  respective 
merits  of  the  bituminous  materials  and  dust  preventives  in 

267 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'   ASSOCIATION 

general  use  that  has  existed  in  the  past;  in  fact  we  have 
reached  the  point  where  there  are  more  or  less  standard 
methods  of  treatment  for  the  different  types  of  roa^ls,  and,  by 
making  a  careful  study  of  the  condition  of  any  road,  it  is 
not  difficult  to  determine  upon  the  best  available  treatment 
suited  to  the  road  in  question,  based  upon  former  treatments 
of  similar  roads  under  like  conditions.  So,  as  far  as  the  ma- 
terials in  general  use  are  concerned,  we  can  get  a  more  or 
less  satisfactory  treatment  for  all  classes  of  macadam,  gravel, 
dirt,  and  shell  roads,  but  we  have  by  no  means  reached  the 
point  where  we  have  an  ideal  treatment  for  such  roads.  We 
have,  however,  reached  the  point  where  there  is  no  necessity 
for  extravagant  waste  in  connection  with  our  surface  treat- 
ments, and  going  on  the  theory  that  an  ounce  of  prevention 
is  worth  a  pound  of  cure,  it  is  far  better  to  employ  expert 
advice  in  connection  with  work  of  this  character  than  to  have 
inexcusable  and  disastrous  failures  due  to  the  use  of  bitu- 
minous materials  not  adapted  to  the  conditions,  or  the  con- 
ditions not  being  satisfactory  for  bituminous  surface  treat- 
ment The  principal  cause  of  the  numerous  failures  is  that 
there  is  too  little  attention  paid  to  this  phase  of  the  situation 
and,  as  a  matter  of  fact,  it  is  just  as  necessary  to  employ 
expert  advice  in  connection  with  this  work  as  in  any  other 
branch  of  engineering  work. 

New  materials  and  methods  of  treatment  resulting  from 
laboratory  experiments  and  research  work  should  be  de- 
veloped through  experiments  on  sections  of  roadway  of  suffi- 
cient length,  rather  than  through  wholesale  use,  which  may 
or  may  not  result  in  a  failure,  and  in  fact  more  often  does 
result  in  a  failure  on  first  trial.  There  have  been  numerous 
papers  and  discussions  on  the  subject  of  bituminous  surface 
treatments  and  dust  preventives  in  the  past  five  years,  and 
while  there  were  wide  differences  of  opinion  concerning  the 
respective  merits  of  the  available  bituminous  materials  and 
dust  preventives  and  the  proper  methods  of  treatment  in  the 
early  papers  on  the  subject,  a  review  of  the  papers  written 
by  recognized  authorities  within  the  past  two  years  shows 
that  in  so  far  as  the  treatment  of  country  roads  is  concerned 
there  is  little,  if  any,  difference  of  opinion  concerning  the 
underlying  principles  that  should  govern  the  selection  of 
materials  and  the  preparation  of  the  road  for  surface  treat- 
ment. This  being  the  case,  a  great  deal  of  repetition  can  be 
avoided  and  a  better  understanding  reached  by  formulating 
standards  relating  to  the  elementary  principles  of  the  selec- 
tion and  the  use  of  bituminous  surface  treatments  and  dust 
preventives   for   country   roads.     This  will  result  in   stimu- 
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lating  .  scientific  research,  and  the  development  of  new 
thought  in  the  other  phases  of  this  all-important  sub- 
ject, namely,  the  bituminous  materials  which  are  shrouded 
in  so  much  mystery,  due  in  part  to  trade  conditions,  and  in 
which  the  advance  has  not  been  commensurate  with  the  pos- 
sibilities in  the  past  two  years.  We  are  face  to  face  with  this 
problem  and  our  progress  within  the  next  few  years  depends 
upon  bettering  the  bituminous  materials  and  dust  preven- 
tives now  in  use.  As  it  is  assumed  that  you  are  all  familiar 
with  or  have  read  articles  by  recognixcd  ^»«-horttics  covering 
the  underlying  principles  relating  to  the  selection  and  appli* 
cation  of  bituminous  materials  and  dust  preventives  on  differ- 
ent types  of  country  roads,  this  phase  of  the  subject  will  close 
with  the  following  summary  of  work  of  this  character  done 
in  Philadelphia  during  the  past  year. 

During  the  year  1913  the  Bureau  of  Highways  treated 
415,000  sq.  yds.  of  water  bound  macadam  with  various  tars 
and  asphalt  cut-backs,  at  a  cost  of  4.9  cts.  to  10  cts.  per  sq.  yd. 
The  high  cost  for  some  of  this  work  was  due  to  several 
reasons.  First,  the  work  was  widely  scattered  throughout  the 
entire  city,  and  in  a  large  number  of  cases  only  consisted  of 
one  or  two  blocks,  making  it  very  expensive  to  move  the 
gangs  and  equipment  from  place  to  place;  second,  lack  of 
experienced  men  to  handle  the  work,  and  third,  the  high  cost 
of  suitable  top  dressing  available  in  this  locality.  The  ma- 
terial used  was  a  torpedo  sand  passing  a  ^-in.  screen  with 
not  over  10  per  cent,  passing  a  No.  20  sieve,  which  cost 
from  12.50  to  12.75  per  ton  delivered  on  the  road,  which  is 
also  the  standard  prke  for  clean  trap  rock  chips  in  this 
locality.  The  labor  cost  for  sweeping  and  chipping  ran  from 
.70  ct.  to  3.60  cts.  per  sq.  yd.,  and  chips  and  gravel  from  1.8 
cts.  to  4.6  cts.  per  sq.  yd.;  bituminous  materials  from  1.3  cts. 
to  4.5  cts.  per  sq.  yd.,  applied.  The  cost  of  the  bituminous 
material  was  as  follows:  Tarvia  A,  8.5  cts.,  Tarvia  B,  7  cts., 
Ugite  1-C,  7  cts.,  and  Ugite  No.  3,  8  cts.;  asphalt  cut-back,  12 
cts.  per  gal.,  applied. 

Realizing  the  importance  of  cleaning  the  macadam  thor- 
oughly before  applying  the  bituminous  material,  both  hand 
and  machine  brooms,  as  well  as  scrapers,  were  used,  care 
being  taken  to  remove  all  dust  and  dirt  so  that  the  stone  was 
absolutely  bare,  after  which  the  bituminous  material  was 
applied  in  quantities  of  from  %  to  H  gal.  per  sq.  yd.  Wher- 
ever possible  the  road  was  blocked  off  and  the  material 
allowed  to  penetrate  for  a  matter  of  24  hours  before  chip- 
ping. If  traffic  conditions  would  not  permit  blocking  the 
road  for  this  period  of  time,  it  was  chipped  before  stopping 
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work  for  the  day.  The  quantity  of  chips  applied  averaged 
from  13  to  34  lbs.  per  sq.  yd.,  depending  upon  the  amount 
and  character  of  the  bituminous  material  used.  Every  effort 
was  made  to  avoid  creating  a  pad  on  the  macadam  surface, 
especially  on  heavy  grades.  Where  the  bituminous  material 
was  applied  during  cold  weather  very  little,  if  any,  pene- 
tration was  secured,  which  resulted  in  a  thin  pad.  Several 
old  tar  penetration  sections  were  treated  with  a  light  ap- 
plication of  about  yi  gal.  per  sq.  yd.  of  tar  and  then  chipped, 
which  in  most  cases  has  put  the  road  in  good  condition  and 
will  undoubtedly  lengthen  its  life  for  a  period  of  a  couple 
of  years. 

The  asphalt  cut-back  consisted  of  65  per  cent  of  asphalt 
with  a  penetration  of  140  to  160  at  IT"  F.,  cut  back  with  35 
per  cent  of  commercial  naphtha  with  a  gravity  of  53  to  55 
Beaume.  This  was  applied  in  quantities  of  from  %  to  5^ 
gal.  per  sq.  yd:  The  naphtha  acted  as  a  carrying  agent  and 
in  most  cases  a  penetration  of  about  ^  in.  was  obtained,  de- 
pending upon  the  temperature.  The  material  was  applied 
cold,  and  in  some  cases  the  material  was  fired  immediately 
after  the  application,  burning  out  the  naphtha,  which  re- 
sulted in  an  immediate  set  in  the  asphalt;  and  up  to  the 
present  time  the  results  have  been  very  satisfactory.  The 
results  obtained  from  the  various  tars  used  have  been  very 
satisfactory  with  the  exception  of  a  few  sections  which  were 
applied  late  in  the  fall  and  which,  we  believed,  contained  too 
large  a  percentage  of  asphalt  in  the  tar,  causing  very  mucky 
condition  after  each  rain. 

The  primary  consideration  pertaining  to  the  application, 
all  other  conditions  being  satisfactory,  was  to  avoid  a  pad, 
the  object  being  to  waterproof  the  surface  of  the  roadway 
and  use  just  enough  material  for  this  purpose  so  that  the 
surface  would  wear  off  uniformly  and  be  in  condition  for  .a 
new  application  when  necessary,  instead  of  having  it  creep 
and  pit  in  spots,  which  is  often  the  case  with  a  bituminous 
pad  and  which  is  very  difficult  to  satisfactorily  repair.  The 
selection  of  the  bituminous  materials  used  in  each  case  was 
governed  by  the  fundamental  or  underlying  principles  cover- 
ing this  phase  of  the  subject. 

The  tar  treatments  were  applied  hot  and  cold  under  pres- 
sure, depending  upon  the  material  used.  In  the  case  of  the 
material  applied  cold,  about  %  to  ^  gal.  per  sq.  yd.  was  used, 
while  in  the  case  of  the  hot  application  from  ^  to  %  gal. 
was  used.  The  cost  of  the  cold  application  of  tar.  averaged 
6.7  cts.  per  sq.  yd.,  while  the  hot  application  averaged  8.7  cts. 
per  sq.  yd.     These  costs  are  high,  notwithstanding  the  high 
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cost  of  top  dressing  in  this  locality,  due  to  this  class  of  work 
being  new  to  the  organization  performing  the  work. 

Other  materials  used  were  Glutrin,  which  was  diluted  by 
adding  50  per  cent  of  water  and  applied  at  the  rate  of  Yz  gal 
of  this  mixture  per  sq.  yd.,  and  calcium  chloride,  and  as- 
phaltic  oil,  of  about  18  to  21  Beaume  gravity,  applied  at  the 
rate  of  K  Z^^-  P^r  sq.  yd.  These  two  latter  materials  were 
used  simply  as  dust  layers. 

With  regard  to  the  vast  field  coming  under  the  head  of 
the  second  division,  or  the  division  covering  the  more  per- 
manent types  of  pavement,  little  progress  has  been  made  in 
treatments  designed  to  waterproof  and  rejuvenate  old  sheet 
asphalt  and  such  types  of  pavements,  except  possibly  in  St 
Louis,  Mo.  It  is  far  from  exaggeration  to  say,  however, 
that  large  sums  of  money  (resulting  from  prolonging  the  life 
of,  particularly  sheet  asphalt  and  asphalt  block  pavements) 
can  be  saved  by  suitable  surface  treatment  on  old  pavements 
of  this  type  requiring  such  attention.  The  same  can  also  be 
said  of  old  bituminous  pavements  built  either  by  the  pene- 
tration or  mixing  method,  and  a  great  deal  of  work  of  this 
character  has  been  done  in  Philadelphia  this  year.  Con- 
siderable experimental  and  research  work,  however,  has  been 
carried  on  in  connection  with  bituminous  surface  treatments 
on  concrete  throughout  the  country  without  entirely  satis- 
factory results.  The  following  experimental  bituminous  sur- 
face treatments  on  concrete  have  been  laid  on  the  Service 
Test  Road  (Byberry  and  Bensalem  Turnpike)  this  year: 
Scetton   S,   Station   47-(O0   to    Station   8<MN>. 

One-half  gallon  per  square  yard  of  Pioneer  Road  Surface 
Asphalt  was  applied  at  a  temperature  of  350*  and  covered 
with  clean  trap  rock  chips  passing  a  %-in.  screen  and  rolled 
with   a   6- ton   tandem   roller. 

SectloB  6,  Station  524-60  to  Station  6»f60. 

From  Station  62+50  to  Station  64+68  a  bituminous  top  of 
Ugite  was  applied.  After  sweeping  the  surface  of  the  con- 
crete, 1-6  gral  per  sq.  yd.  of  Ugrite  A  was  applied  by  hand  and 
%  gal.  per  sq.  yd.  of  Ugrite  No.  8  was  then  applied  at  a  tem- 
perature of  280*,  by  a  pressure  distributor.  A  ooatingr  of 
%  in.  dry  trap  rock  chips  followed.  Another  application  of 
^-gaX  per  sq.  yd.  of  Ugrite  No.  3  was  then  applied  at  a  tem- 
perature of  280*  by  a  pressure  distributor,  which  in  turn  was 
covered  with  torpedo  sand  and  rolled  with  a  12-ton  three- 
wheel   roller. 

From  Station  54+68  to  Station  57+17,  a  bituminous  top  of 
Tarvia  was  applied.  After  sweeping:  the  surface  of  the  con- 
crete. ^  gaL  per  sq.  yd-  of  Tarvia  B  was  applied  cold,  after 
which  %  gral.  per  sq.  yd.  of  Tarvia  A  was  applied  at  a  tempera- 
ture of  260*  with  a  pressure  distributor  and  covered  with 
torpedo  sand. 

From  Station  67+17  to  Station  59+60,  a  bituminous  top  of 
Texaco  Asphalt  was  applied.     After  sweepiner  the  surface   of 
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the  concrete,  %  ffaL  per  sq.  yd.  of  Texaco  Aephalt,  cut-back 
with  naphtha,  was  applied  by  hand,  after  which  0.6  gral.  per 
sq.  yd.  of  Texaco  Asphalt,  66  penetration,  was  applied  by 
hand  at  a  temperature  of  460*  and  covered  with  clean  trap 
rock  chips  passiner  a  %-in.  screen  and  rolled  with  a  12-ton 
three-wheel   roller. 

SectlOB  9,  Statlom  87+60  to  Station  04+00. 

From  Station  87+60  to  Station  92+00,  a  bituminous  top  was 
laid. 

From  Station  87+60  to  Station  90+00,  0.4  gral.  per  sq.  yd.  of 
Dolarway  bitumen  was  applied  at  a  temperature  of  207*  and 
covered  with   torpedo  sand. 

From  Station  90+00  to  Station  90+70,  %  gral.  per  sq.  yd.  of 
Bicomac  was  spread  on  the  surface  of  the  concrete  pave- 
ment A  mixture  of  trap  rock  chips,  trap  rock  dust  and 
Bicomac  was  then  applied  and  rolled  with  a  hand  roller. 
One-half  of  this  surface  was  oovered  with  trap  rock  dust 
and  rolled  lierhtly.  The  other  half  was  covered  with  trap 
rock  chips  and  rolled  liffhtly. 

From  Station  9(H70  to  Station  91+36,  0.4  gal.  per  sq.  yd. 
of  asphalt  cut- back  with  naphtha  was  spread  upon  the  sur- 
face of  the  concrete  pavement  and  the  naphtha  was  burned 
out.  Trap  rock  chips  were  then  spread  and  rolled  into  this 
asphalt  coating:  with  a  hand  roller. 

From  Station  91+35  to  Station  92+00,  Vi  eral.  per  sq.  yd.  of 
Bicomac  was  spread  upon  the  surface'  of  the  concrete  pave- 
ment, after  which  0.4  gaiL  per  sq.  yd.  of  asphalt  was  ap- 
plied at  a  temperature  of  400*  and  oovered  with  clean  trap 
rock  chips  passing  a  %-in.  screen. 

Section  14,  Station  112+4S0  to  Station  1184O0. 

One-fourth  grallon  per  sq.  yd.  of  Ugrite  No.  3  was  applied  at  tem- 
perature of  250*  by  a  pressure  distributor,  which  was  covered 
with  clean  trap  rock  chips  passing  a  %-in.  screen  and  rolled 
with  a  6-ton  tandem  roller,  after  which  %  gral.  per  sq.  yd.  o*f  an 
asphaltic  cement  was  then  applied  at  a  temperature  of  426*. 
by  a  pressure  distributor,  and  covered  with  clean  trap  rock 
chips  passingr  a   %-in.  screen  and  rolled. 

For  further  particulars  see  the  reoort  on  the  Service  Test 
Road. 

In  this  connection  it  might  be  well  to  state  that  thus  far, 
from  the  experience  in  Philadelphia,  where  naphtha  is  mixed 
with  an  asphalt  of  about  60  penetration,  it  is  necessary  to  add 
about  50  per  cent,  of  naphtha,  gravity  53  to  55,  to  create  a 
bond  with  the  concrete. 

The  methods  used  to  do  away  with  the  dust  nuisance  on 
the  more  permanent  types  of  pavement  are  thorough  clean- 
ing, preferably  washing  with  squeegees,  flushing  with  pres- 
sure flushing  machines  or  hose.  The  field  for  the  class  of  work 
coming  under  the  subject  of  this  paper  and  covered  by  the 
second  division  has  been  only  lightly  touched  upon  in  this 
paper  and,  as  a  matter  of  fact,  has  not,  generally  speaking, 
been  given  the  attention  throughout  the  country  that  it  de- 
serves, excepting  bituminous  surface  treatments  on  concrete. 
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In  conclusion,  it  might  be  well  to  add,  that  after  all  is 
said  and  done  we  only  too  often  have  to  cut  our  cloth  ac- 
cording to  our  pockets  and  cannot  always  use  the  type  of 
bituminous  surface  treatment  and  dust  preventive  we  prefer; 
but,  even  so,  there  is  such  a  thinj?  as  doing  the  best  we  can 
under  these  conditions,  and  if  whatever  may  be  done  is  the 
result  of  careful  consideration,  embodied  with  personal 
knowledge  on  the  subject  or  advice  from  some  recognized 
authority,  conditions  can  always  be  bettered. 


CHAIRMAN  TItLSON:  The  next  formal  discussion  on 
this  paper  will  be  by  Mr.  C.  W.  Ross,  Street  Commissioner 
of  Newton,  Mass.  Mr.  Ross  is  not  present  but  has  sent  in 
his  discussion,  which  will  be  read  by  Mr.  Hulbert. 

C.  W.  ROSS  (Street  Commissioner,  Newton,  Mass.):  The 
two  problems  that  confront  the  road  builder  of  today  are 
the  prevention  of  dust  and  the  conservation  of  previously 
constructed  roads  from  wear  and  disintegration. 

Many  materials  have  been  tried  but  among  those  success- 
fully  meeting  the  tests  are  Tarvia,  Asphaltoilene,  liquid  as- 
phalts, coal  tar,  Terracolio,  Tarine,  Ugite,  calcium  chloride, 
Dustoline  and  TasscoiL 

For  the  more  permanent  work,  Portland  cement,  liquid  as- 
phalt, and  many  of  the  newer  preparations  that  have  been 
put  on  the  market  within  the  past  few  years,  while  appear- 
ing expensive,  will  prove  in  the  long  run  actually  cheaper  in 
dollars  and  cents,  because  they  will  provide  a  much  more 
satisfactory  road  to  travel  on  and  the  necessity  of  resurfacing 
every  two   or  three  years  is  obviated. 

It  is  obvious  that  some  of  the  heavier  bituminous,  asphaltic 
or  cement  treatments  should  be  incorporated  into  the  top 
surface  of  a  road  if  it  is  to  be  resurfaced  with  from  2  to  4 
ins.  of  new  stone.  These  preparations  may  best  be  incor- 
porated into  the  surface  of  the  road  by  forcing  them  in 
under  pressure,  filling  up  the  interstices  of  the  stone  and 
making  a  fairly  rigid  surface.  After  these  preparations  have 
been  applied,  if  the  top  shows  a  tendency  to  become  dusty, 
it  is  imperative  that  the  road  be  treated  with  a  heavy  asphal- 
tic oil  or  bituminous  preparation,  which  should  in  all  cases  be 
applied  hot. 

I  would  suggest  that  where  possible  only  one-half  of  a 
street  be  treated  at  a  time,  leaving  the  other  side  open  to 
traffic. 

Without  any  doubt,  the  time  has  come  for  a  decided  change 
in  the  method  of  constructing  streets.  The  old  style  of 
macadam     roads  will  not     meet  the  test  of    the  constantly 
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increasing  automobile  traffic,  and  no  one  now  will  be  rash 
enough  to  find  fault  with  the  automobile.  We  must  grapple 
with  the  new  problem  presented  to  us  in  a  suave  way.  The 
automobile  has  come  to  stay. 

Crushed  stone  or  properly  .prepared  gravel,  screened  into 
different  sizes,  is  a  proper  basis  on  which  to  build.  This 
stone  or  gravel  must  be  cemented  together  in  some  way  to 
make  it  waterproof,  solid  as  a  rock,  and  free  from  dust. 
These  three  things  must  be  combined  in  the  proper  con- 
struction of  a  street  and  treated  with  a  preparation  that  will 
not  be  too  slippery  for  horses.  This  can  best  be  done  with  a 
treatment  of  asphaltic  oil,  mixed  with  coarse  sand  or  fine 
screened  gravel,  mixed  in  the  following  proportions:  One 
gallon  of  60  or  65  per  cent,  asphaltic  oil,  using  one  gallon 
of  oil  to  a  cubic  foot  of  sand,  or  in  other  words,  about  a 
barrel  of  oil  to  a  good  sized  two-horse  load  of  sand  or  gravel. 
When  this  is  applied  to  the  surface  of  the  road,  it  should  be 
spread  evenly  to  a  depth  of  about  ^  in.  and  raked  with  a 
fine  rake.  This  preparation  when  used  on  a  Tarvia  road  or  on 
one  of  the  bituminous  treatments,  provides  good  footing  for 
horses  and  makes  a  fairly  waterproof  surface,  preventing 
deterioration  from  the  action  of  the  weather.  This  prepara- 
tion ought  to  be  applied  for  about  1.5  cts.  per  sq.  yd.  and 
should  last  for  about  one  season. 

The  methods  and  materials  employed  in  dust  prevention 
should  be  governed  to  a  large  extent  by  the  amount  and 
nature  of  traffic  over  the  particular  road  treated. 

The  cost  of  the  different  classes  of  work  can  best  be  given 
in  averages  per  square  yard  of  surface  treated. 

In  the  city  of  Newton  in  the  year  1912,  something  over  75 
miles  of  roadway  were  treated  with  asphaltic  and  bituminous 
preparations.  The  cost  of  treatment  with  the  various  ma- 
terials used  was  about  as  shown  in   the   following  table. 


COST  OF  BITUMINOUS  TREATMENT  AT  NEWTON,  MASS. 


Material.  Gallons.  Sq.  Yds. 

Asphalt  preparations,  65%  145,627  928,645 


Dustollne    and    Tasscoll...   32,255  99.000 

Standard  Road  Oil  No.  3 98,788 

rarvla  X  (del.  hot  on  work)   47,897  48.869 

Tarvia  B   (used  cold) 18,018  108,000 

Tarlne  (surface  on  Tarvia 

B    foundation) 8,012  42,190 

90%  Road  Binder 7.723  4.266 

Ugite    8,000         

C74 


Cost,  Averages. 

1^  cts.  penetration 
method 

6  &  7  cts.  mixing 
metnod. 

1%  cts.  each  coat 
sprinkled 

1  1/5  cts.  each  coat 
pressure 

21 H -31-56  cts.  (con- 
struction) 

1  4/6  cts.  one  coat 

1%  cts.  one  coat 
46  cts.  construction 
General   patching^. 
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The  principal  agencies  which  tend  to  cause  deterioration 
on  Tarvia  and  oiled  roads  are  frost,  heavy  rains  and  decaying 
organic  matter  on  the  surface,  this  last  mentioned  cause  be- 
ing, in  my  opinion,  more  destructive  than  any  of  the  others. 
For  this  reason,  a  street  after  it  is  treated  should  be  swept 
often  enough  to  keep  it  clean  and  before  any  of  these  pene- 
tration treatments  are  applied,  the  roadway  should,  of  course, 
be   thoroughly  cleaned   by  sweeping. 

A  properly  treated  road  will  resemble  sheet  asphalt,  al- 
though much  more  resiTient. 

Some  of  the  penetration  treatments  will  give  good  results 
in  a  comparatively  small  city  or  town,  but  are  not  sufficiently 
durable  for  the  heavier  traffic. 

The  state  of  Massachusetts  was  among  the  first  to  use 
Tarvia  and  heavy  asphaltic  treatments  on  the  surface  of 
many  of  its  state  roads. 

Before  forming  the  subgrade  to  receive  the  concrete  base, 
in  constructing  a  new  road,  all  present  and  prospective  sewer, 
water,  gas  or  subway  connections  should  be  made  and  ex- 
tended under  the  curbs,  and  all  old  and  new  trenches  should 
be  thoroughly  rolled  with  at  least  a  10-ton  roller,  and  de- 
pressions should  be  filled  and  wetted  and  rolled  until  solid. 
Provisions  should  also  be  made  for  all  surface  drainage, 
which  should  be  cared  for  through  a  system  of  pipes,  con- 
nected into  proper  catch  basins,  with  grates  to  receive  the 
\^ater  at  the  sides  of  the  road.  All  this  should  be  carefully 
attended  to  before  the  road  is  considered  ready  for  the  sur- 
face. 

A  very  good  plan  for  a  cobblestone  paving  for  gutters  is 
to  lay  the  cobblestone  on  a  bed  of  sand  and  have  it  thor- 
oughly rammed;  then  mix  up  a  grout  of  three  parts  of  sand 
and  one  part  cement  and  make  a  thin  mortar,  pour  it  over 
the  surface  of  the  stone  and  sweep  it  with  a  broom  until  it 
comes  to  an  even,  smooth  finish  on  the  surface.  In  most 
cases,  it  proves  very  satisfactory,  as  it  will  take  care  of  the 
water  very  readily,  be  free  from  weeds  and  grass  and  make 
an  ornamental  finish  for  the  side  of  the  road. 

I  think  that  every  municipality  should  be  governed  largely 
according  to  its  own  judgment  in  regard  to  how  much 
money  to  spend,  but  should  never  think  of  being  penurious 
in  regard  to  street  work.  In  many  cities  having  a  fine  fire 
department,  good  schools,  good  water,  good  police  protec- 
tion, everything  that  goes  to  make  a  city  attractive,  you  will 
often  find  the  streets  are  kept  in  a  wretched  condition.  This 
is  both  extravagant  and  unsatisfactory.  If  you  can  afford  to 
build  but  one  mile  of  street,  build  it  well.    The  public  at  large 
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will   be  much   better  pleased  with   even  one  mile  of  good 
street  for  an  object  lesson  and  will  be  more  ready  to  make 
an   additional   appropriation   for   other   permanent  improve- 
ments in  the  same  line. 

It  is  a  wise  economy  to  have  plenty  of  steam  road  rollers, 
stone  crushers  and,  in  fact,  all  kinds  of  modern  machinery, 
so  that  the  work  may  be  done  as  cheaply  as  possible. 

In  the  past  twenty  years,  I  can  see  many  places  where  per- 
manent improvements  have  been  of  a  durable  nature  and 
the  work  has  been  so  satisfactory'  that  other  larger  and 
more  costly  improvements  have  been  entered  into. 

As  I  have  already  stated,  where  permanent  improvements 
are  to  be  made  and  the  sewer,  water  and  gas  pipes  are  al- 
ready laid  in  the  streets,  and  in  many  cases  the  street  railway 
tracks  are  already  in  place,  there  is  no  reason  why  this  class 
of  work  should  not  be  entered  upon  immediately.  The  public 
is  always  trying  to  obtain  the  best  and  the  most  that  is  pos- 
sible for  the  dollar. 

These  facts  are  well  worth  considering  and  I  am  glad  to 
see  that  the  United  States  government  and  all  the  different 
states  in  the  Union  are  being  aroused  to  the  fact  that  more 
money  must  be  spent  on  highways;  and  it  is  only  a  question 
of  a  short  time  as  to  just  what  that  construction  will  be. 
There  was  a  time  when  the  log  house  was  the  best  that 
could  be  afforded;  in  many  cities  and  towns  at  present  the 
people  are  living  in  the  old-fashioned  log  houses  and  are 
not  looking  for  anything  better  in  the  line  of  improvement 
over  their  fathers  or  grandfathers.  It  is  a  well  established 
fact  that  every  home  is  made  better  by  good  roads,  every 
farm  is  enhanced  in  value,  in  fact,  every  municipality  is  made 
richer  by  the  amount  of  money  that  is  spent  on  highway  im- 
provements. 

I  have  never  yet  heard  a  complaint  made  that  a  city  is  ex- 
travagant in  regard  to  its  highways.  In  many  cases,  the 
amount  of  money  appropriated  for  that  purpose  is  what  is 
left  after  the  other  appropriations  have  been  made  and  if 
they  come  short,  it  is  very  often  taken  from  the  street  de- 
partment. 

There  are  many  places  where  the  money  spent  has  been 
squandered  through  lack  of  judgment.  In  many  cities  and 
towns,  it  is  a  common  practice  to  shift  the  heads  of  the  de- 
partments at  each  annual  election.  In  my  opinion,  this  is  a 
grave  mistake.  If  a  man  has  done  good  work  this  year,  he 
will  be  able  to  do  better  work  next  year,  and  so  on.  If  an 
official  can  feel  that  his  term  of  office  is  depending  wholly 
on  his  methods  and   the   quality  of  his  work,  he  will  cer- 
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tainly  take  more  interest  in  it  and  will  not  feel  as  soon  as  he 
is  elected  that  he  is  obliged  to  build  his  fences  in  place  of 
building  his  streets. 

CHAIRMAN  TILLSON:  The  next  formal  discussion  on 
this  subject  will  be  by  Mr.  J.  S.  Sturdevant,  Division  En- 
gineer of  the  New  York  State  Commission  of  Highways.  Is 
Mr.  Sturdevant  present? 

The  next  discussion  was  to  have  been  by  Mr.  W.  L. 
Hempelmann,  Engineer  of  Bituminous  Roadways  of  the 
Street  Department  of  St.  Louis,  Mo.  Mr.  Hempelmann  has 
written  that  he  is  unavoidably  detained  at  the  last  moment 
and  has  not  sent  his  paper.  The  next  discussion  then  will 
be  by  Mr.  C.  F.  Lawton,  Superintendent  of  the  Street  De- 
partment of  New  Bedford,  Mass.     Mr.  Lawton. 

C.  F.  LAWTON  (Superintendent,  Street  Department, 
New  Bedford,  Mass.):  Mr.  Chairman  and  Gentlemen:  Ex- 
cuse me  if  I  read  my  remarks,  because  I  am  not  sufficiently 
skilled  as  a  speaker  to  be  able  to  give  them  to  you  off-hand. 
But  first,  if  I  may  be  permitted,  Mr.  Chairman,  I  wish  to  di- 
vert a  little  from  the  paper  that  has  just  been  read  and  speak 
on  what  I  might  call  a  matter  of  personal  privilege. 

The  gentleman  who  spoke  this  afternoon  from  West  Vir- 
ginia has  laid  out  the  lines  of  thought  of  what  I  want  to 
say,  and  I  want  simply  to  put  a  sort  of  finishing  coat  on 
that  subject.  I  have  noticed  that  some  of  the  speakers  at 
this  convention  have  been  inclined  to  speak  slightingly  of 
the  civil  engineer  as  a  practical  man.  Now  I  happen  to  be 
by  profession  a  civil  engineer,  and  I  am  going  to  take  ex- 
ception to  any  slight  put  upon  that  profession.  It  is  a  mis- 
take to  assume  that  the  engineer  belongs  to  a  class  of  im- 
practical, unskilled,  weak-muscled  but  strong-brained  theor- 
ists, who  can  only  design  plans  to  be  carried  out  by  "prac- 
tical" but  less  educated  individuals. 

Pardon  me,  please,  for  going  into  a  little  matter  of  per- 
sonal reminiscence.  My  last  previous  visit  to  Philadelphia 
was  in  the  great  centennial  year  and  at  the  great  Centennial 
Exposition  of  1876;  in  fact,  I  came  twice  to  Philadelphia 
that  year.  Once  I  came  as  a  student  from  the  Massachusetts 
Institute  of  Technology  in  a  corps  of  cadets,  and  camped  on 
the  University  grounds  in  West  Philadelphia;  the  second 
time  was  two  months  later,  when  I  came  as  stroke  in  a 
whaleboat  crew  from  the  City  of  New  Bedford,  and  rowed 
in  a  three-mile  race  on  the  Schuylkill  River  at  the  Centen- 
nial regatta.  Gentlemen,  every  man  who  sat  behind  me  in 
that  boat  and  every  man  in  the  two  other  boats  in  that  race 
were  either  men  who  had  made  voyages  to  sea  on  whale- 

277 


Digitized  by 


Google 


AMERICAN.  ROAD  BUILDERS'  ASSOCIATION 

ships  or  were  professional  fishermen  making  their  living  on 
the  water,  and  yet  I  think  I  am  right  in  saying  that  the 
young  student  did  just  as  good  work  with  that  13-ft.  ash  oar 
as  any  of  those  men  who  had  been  brought  up  on  the  sea. 
And  today  I  believe  that  I  know  better  than  the  men  that 
are  working  under  me,  be  they  foremen  or  laborers,  how  to 
repair  a  macadam  road.  But  that  is  not  the  subject  mat- 
ter of  the  discussion.    Now  we  will  get  right  down  to  facts. 

Somebody  always  has  to  be  last,  and  I  find  that  I  am  the 
last  speaker  listed  on  the  program  of  this  convention.  You 
are  probably  getting  tired  of  listening  to  this  flow  of  talk,  and 
I  promise  not  to  tire  you  by  any  long  scientific  discourse,  but 
will  only  tell  you  in  a  few  words  what  my  own  experience 
has  been  and  what  conclusions  I  have  arrived  at.  Mayor 
Ashley  of  New  Bedford,  who  is  attending  this  convention, 
should  perhaps  have  been  the  one  to  address  you  on  this  sub- 
ject, as  by  his  long  years  of  service  (he  has  just  been  elected 
to  his  seventeenth  term  as  mayor)  he  has  become  a  thorough 
master  of  all  departments  of  municipal  enterprise.  I  am 
now  in  my  nineteenth  year  in  charge  of  the  highway  depart- 
ment of  New  Bedford. 

In  a  few  words  I  will  describe  to  you  some  of  the  features 
of  our  city.  New  Bedford  is  built  on  the  west  side  of  a  salt 
water  harbor  and  inflowing  stream  from  the  north.  It  is  11 
miles  long  north  and  south,  and  Ij^  niiles  wide.  Cotton  mills 
are  strung  along  the  water  front  for  a  distance  of  5  miles. 
There  is  no  industrial  railroad  to  deliver  material  to  the 
mills  or  take  away  the  manufactured  product,  so  that  the 
teaming  loads  on  the  lower  levels  are  extremely  heavy.  Loads 
of  10  to  15  tons  on  steel-tired  wagons  are  common. 

Outside  of  the  strictly  business  sections  of  our  city  we 
have  depended  on  macadam  for  a  road  surface.  We  now  have 
nearly  100  miles  of  macadam  streets.  These  are  the  streets 
on  which  our  dust  preventive  methods  must  apply. 

The  material  from  which  these  roads  are  built  is  a  soft 
granite,  with  a  large  percentage  of  feldspar,  easily  crushed 
and  pulverized  under,  traffic.  The  ground-up  feldspar  mixed 
with  the  fine  particles  of  the  quartz  ingredient,  gives  a  natural 
cementing  and  impervious  quality  to  our  road  surface.  On 
this  account  without  the  constant  use  of  water  or  the  ap- 
plication of  some  dust  preventive  the  dust  nuisance  promised 
to  become  unbearable,  but  by  careful  methods  of  observa- 
tion and  experiment  we  believe  we  have  become  as  nearly  a 
dustless  city  as  is  to  be  found  in  New  England. 

Most  advertised  dust  layers  are  either  asphaltic  or  non- 
asphaltic    oils — ^although    there    are    hygromctric    salts    that 
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are  utilized  to  some  extent.  There  has  been  a  good  deal  of 
discussion  as  to  what  particular  article  or  compound  con- 
stituted the  best  dust  layer  and  we  often  find  adjoining  com- 
munities where  road  and  traffic  conditions  are  practically 
identical  using  entirely  different  materials  and  getting  very 
variable  results. 

Heavy  asphaltic  oils  are  only  dust  preventives  in  so  far  as 
they  furnish  a  road  surface  that  in  itself  is  practically  dust- 
less  so  far  as  its  own  composition  is  concerned,  but  there  is 
nothing  about  such  surface  material  that  prevents  dust  from 
blowing  when  it  is  collected  on  the  road  from  outside  sources. 

For  country  roads  asphaltic  surfacing  is  probably  the  best 
for  the  reason  that  the  winds  keep  it  swept  clean.  Auto- 
mobile traffic  is  there  more  rapid  and  therefore  more  dust 
producing.  Country  roads  are  open  to  the  winds  and 
thereby  are  swept  clean  of  what  dust  forms  or  what  forms 
dust.  The  vegetable  growth  along  sides  of  country  roads 
gathers  this  dust  and  keeps  it  from  blowing  back  upon  the 
road  so  that  no  hand  cleaning  is  needed. 

In  the  cities,  on  the  other  hand,  where  road  traffic  is  more 
dense  and  the  accumulation  of  dirt  much  greater,  asphaltic 
surfaces  are  not  dustless  unless  constantly  cleaned  and  fre- 
quently flushed.  This  is  very  expensive.  If  not  thus  taken 
care  of  the  dust  is  blown  ba^k  and  forth  across  the  street, 
over  lawns  and  into  houses  or  stores. 

So  if  it  is  desired  to  avoid  the  large  expense  of  hand  clean- 
ing and  flushing  of  city  streets  some  other  form  of  dust  pre- 
ventive is  required,  some  substance  that  will  incorporate 
itself  with  the  dust  and  either  compact  it  into  a  dense  smooth 
mass  or  render  it  so  heavy  that  the  wind  will  not  hold  it  in 
suspension  in  the  air.  Of  such  character  are  some  of  the 
lighter  oils  and  compounds,  and  for  macadam  or  dirt  roads 
they  are  preferable. 

For  several  years  we  experimented  with  different  grades 
of  asphaltic  oil  and  also  many  of  the  light  oils,  but  for  the 
last  four  years  have  used  nothing  but  Dustoline,  a  compound 
or  mixture  of  different  refined  non-asphaltic  petroleum  oils, 
which  although  a  trifle  higher  in  first  cost  than  most  of  the 
light  oils,  more  than  makes  up  in  its  greater  sprea-ding  and 
lasting  character. 

Including  all  expenses  we  have  been  able  to  oil  our  roads 
with  Dustoline  at  an  expense  of  1  ct.  per  sq.  yd.  of  actual 
area  treated,  for  each  application.  In  1912,  the  la«t  year  for 
which  we  have  full  tabulated  returns,  one  application  was 
sufficient  for  63  per  cent  of  the  total  mileage  of  roads  treated, 
two  applications  for  29  per   cent.,  three  applications  for  8 
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per  cent,  and  four  applications  were  made  on  less  than  }4 
per  cent  of  the  total  area  treated.  Of  course,  it  is  unneces- 
sary to  say  that  a  substance  that  thus  holds  the  fine  surface 
material  in  place,  also  acts  effectively  as  a  road  preserver. 
This  year  the  cost  will  be  a  little  higher,  because  Dustoline, 
like  most  everything  else,  has  advanced  in  price. 

To  make  my  opinion  as  emphatic  as  possible,  I  would  say 
that  no  corporation,  be  it  town,  city,  county,  state  or  nation, 
that  can  afford  to  build  and  maintain  macadam  roads,  can 
afford  not  to  treat  the  surface  of  those  roads  either  with 
some  bituminous  material  or  with  some  good  dust  preventive, 
which  is  as  well  a  preservative. 

CHAIRMAN  TILLSON:  That  completes,  gentlemen,  the 
formal  discussions.  We  will  be  glad  now  to  hear  from  any- 
one in  the  convention  who  wishes  to  discuss  the  subject 

C.  M.  PINCKNEY  (Engineer  of  Maintenance,  Bureau  of 
Highways,  Borough  of  the  Bronx,  New  York,  N.  Y.):  I 
would  like  to  ask  what  is  the  life  of  a  tar  treated  road  before 
it  will  have  to  be  entirely  resurfaced? 

CHAIRMAN  TILLSON:  Perhaps  the  question  is  a  little 
indefinite,  but  I  will  put  it  as  the  gentleman  asks  it;  that  is: 
What  is  the  life  of  a  tar  treated  road  before  it  will  have  to 
be  entirely  resurfaced?  Is  there  any  gentleman  who  can  an- 
s.wer  that  question  within  reasonable  limits? 

MR.  PICKNEY:  Assume  it  to  be  a  perfectly  water  bound 
macadam  and  given  a  tar  surface:  How  many  years  will  it 
last  considering  that  each  year  you  might  give  it  another 
treatment?  How  long  would  it  be  before  the  road  would 
have  to  be  completely  renovated? 

MR.  CONNELL:  I  do  not  think  that  question  can  be 
answered.  We  have  roads  that  have  been  treated  in  thai 
way  for  years  and  are  still*  in  good  condition. 

MR.  PINCKNEY:  I  asked  this  question  for  the  reason  that 
I  think  Mr.  Connell  knows  the  avenue  to  which  I  refer,  Riv- 
erdale  Avenue,  in  the  city  of  New  York.  It  is  now  five  years 
old.  It  has  had  a  surface  treatment  every  year,  and  it  is 
getting  better  each  year,  but  there  is  some  question  as  to 
whether  or  not  there  will  be  a  disintegration  in  the  lower 
portion  of  the  road  some  day.  I  thought  maybe  somebody 
might  have  some  information  on  the  subject. 

COL.  WASHINGTON:  I  might  add  that  in  England 
they  have  some  roads — tar  roads — as  much  as  35  years  old. 
They  have  some  31  years  old,  some  25  years  old  and  some 
23  years  old,  and  many  of  them  have  had  very  little  done 
to  them;  and  some  of  them  have  had  terrific  traffic  upon 
them.     Some  of  them  have  had  as  much  as   120  tons  per 
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annum  per  yard  in  width,  which  is  a  very  heavy  traffic, 
equivalent  to  about  700  vehicles  per  yard  in  width.  You 
can  imagine  what  a  terrific  traffic  that  is. 

I  want  to  say  this,  that  we  have  not  yet  found  the  ideal 
bituminous  material  for  surface  treatment  of  roads.  I  be- 
lieve that  it  exists  in  some  of  the  forms  of  asphalt — in  some 
of  the  stages  of  the  development  of  asphalt.  Asphalt  prac- 
tically has  three  stages:  It  has  the  oil  stage,  it  has  the 
maltha  6tage  and  it  has  the  harder  stage.  In  one  of  these 
stages  I  believe  we  are  going  to  find  a  satisfactory  mate- 
rial when  we  can  get  a  bituminous  material  that  will  be  like 
a  piece  of  chewing  gum  that  will  not  harden  and  the  oils 
of  which  will  not  volatilize  and  which  won't  dry  out  and 
won't  harden  more  than  a  piece  of  chewing  gum  does  when 
it  is  warm;  and  there  is  no  reason  why  it  should.  When 
we  get  that,  then  we  shall  have  a  material  that  ought  tc 
last  almost  indefinitely,  because  it  won't  cut  up  or  become 
brittle  but  will  push  to  one  side  and  the  next  vehicle  that 
comes  along  will  push  it  back.  That  is  the  thing  we  want 
to  get — just  the  right  masticity  under  a  wide  range  of  tem- 
perature. If  we  can  get  such  a  material,  free  from  essential 
oils  or  with  oils  that  are  non-volatile,  and  keep  it  in  that 
condition  for  years,  there  is  no  reason  why  the  service  of 
roads  should  not  be  of  very  long  duration  and  very  long 
value.  Such  material  ought  to  save  the  wear  of  the  under 
part  of  the  road,  and  that  carpet  ought  to  take  practically 
all  the  wear  and  act  as  a  cushion. 

MR.  PINCKNEY:  Mr.  Chairman,  the  reason  I  brought 
this  question  up  is  that  where  you  have  a  great  mileage  of 
macadam  road,  the  financial  undertaking  to  continue  to  build 
macadam  roads  and  give  them  a  surface  treatment  is  quite 
a  large  item.  I  know  that  on  requesting  my  appropriation 
this  year,  I  was  asked  by  the  finance  department  when  we 
would  give  up  the  macadam,  and  I  said  "Why  should  we 
give  it  up,  >when  it's  life  is  indefinite?"  That  statement  is  very 
much  disputed  and  I  am  very  glad  to  hear  that  nobody  is 
certain  how  long  it  will  last. 

CHAIRMAN  TILLSON:  Is  there  any  further  discussion, 
gentlemen? 

T.  J.  McGOVERN  (Trenton,  N.  J.):  I  would  like  to  ask 
if  there  is  an  engineer  or  chemist  or  contractor  who  knows 
anything  better  to  resurface  an  old  macadam  road  than  a  hot 
mixture  of  asphalt,  sand  and  stone? 

MR.  CONNELL:  What  kind  of  a  road?  What  is  the 
character  of  the  traffic? 

MR.  McGOVERN:  It  doesn't  make  a  particle  of  difference 
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about  the  travel  on  it.  You  take  the  macadam  roads 
throughout  the  country,  and  every  different  county  road 
needs  to  be  resurfaced  under  the  automobile  traffic — it  draws 
the  clay  binder  out.  I  wanted  to  find  out  if  there  is  any  man 
here  who  knows  anything  better  than  a  hot  mixture  of  as- 
phalt, sand  and  stone.  We  have  some  roads— old  worn-out 
macadam  roads — ^in  our  county  that  have  been  resurfaced 
with  these  materials  and  that  have  lasted  for  five  years.  They 
look  as  well  today  as  five  years  ago.  I  wanted  to  find  out 
if  there  is  any  gentleman  who  has  anything  or  knows  of  any- 
thing better?    . 

•  MR.  CONNELL:  Well,  I  suppose  we  all  have  our  little 
preferences,  but  to  take  any  one  type  of  bituminous  surface 
treatment  and  ask  if  there  is  anything  better  than  that  I 
think  can  very  easily  be  answered  by  saying:  "Yes,  there 
is  something  better  than  that."  There  is  no  one  type  of 
bituminous  surface  treatment,  no  one  character  of  bituminous 
surface  material,  adapted  to  all  classes  and  characters  of 
roads.  I  think  that  can  very  easily  be  answered  in  that 
way.  Under  certain  conditions,  that  is  probably  a  good 
treatment.  Under  certain  other  conditions  it  would  not  be 
a  good  treatment,  and  under  certain  other  conditions  you 
can  use  a  treatment  that  would  cost  probably  one-third  of 
that  and  answer  the  purpose. 

MR.  McGOVERN:  What  are  the  conditions  where  that 
treatment  would  not  answer? 

MR.  CONNELL:  Well,  you  want  to  first  start  by  saying 
just  what  character  of  road  you  refer  to  for  that  kind  of 
treatment 

MR.  McGOVERN:  I  refer,  as  I  said  before,  to  an  ordinary 
water  bound  macadam  road,  such  as  each  county  or  state 
you  go  into  has  loads  of. 

MR.  CONNELL:  Well,  I  would  say  that  on  any  ordinary 
water  bound  macadam  road — a  certain  class  of  them,  where, 
you  have  good,  hard  trap '  rock  and  you  don't  have  very 
extraordinarily  heavy  automobile  travel — an  application  of 
tar  or  asphalt,  cut  back,  used  as  a  waterproofing  coat,  will 
give  a  treatment  that,  if  applied  each  year  or  every  twq 
years,  depending  upon  conditions,  will  last  for  an  indefinite 
period,  provided  the  road  does  not  change  its  character  as 
to  traffic,  etc. 

MR.  McGOVERN:  I  have  been  around  to  a  good  many 
conventions  a.id  visited  a  good  many  cities  to  find  out  if  there 
is  anything  better.  I,  myself,  have  never  seen  anything  bet- 
ter, but  I  thought  possibly  some  of  the  other  gentlemen  from 
different  parts  of  the  country  might  have  something.    I  have 
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seen  those  pavements  mixed  up  and  laid  on  top  of  cobbles 
and  on  top  of  old  macadam  and  seen  them  there  for  ten 
years.  I  don't  care  what  kind  of  traffic  you  Tun  over  them. 
We  have  streets  in  Trenton  where  that  sort  of  treatment 
was  used,  and  the  heaviest  automobile  traffic — heavy  trucks 
of  15  tons — go  over  it,  and  it  is  as  perfect  and  level  as  this 
floor.  And  I  thought  I  would  just  ask  that  question  to  see 
if  there  was  some  other  gentleman  here  who  could  show  me 
something  better.  If  there  is  anything  better,  that  is  what  we 
want  to  try  to  get  in  our  state,  but  we  have  not  yet  found 
anything  better.  I  am  not  interested  in  any  asphalt  or  any 
pavement  or  any  of  these  other  arrangements.  The  asphalt 
is  sold  in  the  open  market,  you  can  buy  it  and  buy  the  sand 
and  buy  stone  and  heat  it  up  and  mix  it  and  put  it  on  the 
road,  and  it  is  the  best  pavement  I  know  of  for  that  kind  of 
road.  Even  our  main  street  in  Trenton  is  built  that  way 
and  it  has  been  there  for  seven  years  and  looks  good  for 
seven  more  to  me. 

CHAIRMAN  TILLSON:  Is  there  any  other  discussion, 
gentlemen? 

L.  R.  GRABILL  (Superintendent  of  Suburban  Roads,  Dis- 
trict of  Columbia):  If  there  is  time  for  a  little  statement 
of  experience,  I  think  perhaps  some  of  the  members  would 
be  interested  to  know  what  some  others  are  doing.  I  think 
perhaps  we  have  had  considerably  too  little  of  that  experi- 
ence in  this  meeting.  At  any  rate,  I  have  not  heard  as  much 
as  I  would  like  to  have  heard;  (applause)  and  while  the  ex- 
perience may  not  be  enlightening,  I  want  to  say  what  I  have 
been  doing  in  the  way  of  dust  prevention  for  the  past  year  or 
two. 

We  have  got  down  to  a  standard  method,  or  as  near  a 
standard  as  we  can  get  at  the  present  time,  as  to  time  of  ap- 
plication, materials  to  be  applied,  the  means  of  application 
and  amount  applied  on  county  roads  with  a  fairly  heavy 
travel  in  the  neighborhood  of  a  city.  We  have  about  SO  to 
75  miles  of  such  roads  where  we  have  to  take  care  of  the 
dust,  and  some  of  those  have  at  times  a  very  heavy  automo- 
bile travel. 

Our  method  is  to  start  in  the  spring,  about  April  15,  with 
a  heavy  asphaltic  oil.  We  at  one  time  had  the  oil  applied 
by  contract;  but  finding  that  contractors  were  not  always 
available  and  that  their  prices  were  apt  to  include  a  profit 
which  we  did  not  care  to  pay,  we  procured  our  own  plant 
and  do  the  work  entirely  by  hired  labor.  We  employ  two 
means  of  distribution;  one  is  the  Johnston  sprayer,  with 
which  all  of    you  are  familiar,  which  is  attached  behind  the 
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tank  wagon  and  is  pulled  with  a  steam  roller;  and  the  other 
is  the  Monarch  spraying  wagon  which  distributes  by  means 
of  a  pump  geared  to  the  wheels.  We  find  that  we  get  over 
the  ground  quite  as  fast  with  the  latter  distributor  as  we  do 
with  the  steam  roller,  but  we  have  to  apply  a  little  more  oil^ 
so  that  it  is  not  quite  so  economical. 

Our  roads  have  been  treated  for  several  years.  We  apply, 
at  each  application,  about  1-5  gal.  per  sq.  yd.  of  asphaltic  oil 
6r  light  coal  tar  heated  to  100  to  120'.  We  use  both  oil  and 
tar  and  they  are  both  good.  We  buy  our  oil  and  our  tar  by 
contract,  a|id  sometimes  we  get  one  product  and  sometimes 
another,  but  we  manage  to  keep  a  fairly  uniform  specifica- 
tion so  that  we  get  fairly  uniform  material. 

The  road  roller  which  pulls  the  distributing  wagon  is  sup- 
plied by  wagons  which  bring  the  material  from  the  cars  as 
fast  as  the  roller  can  handle  it,  and  as  fast  as  one  wagon  is 
empty,  we  drop  that  and  put  in  another  and  go  ahead  with 
the  roHer.  The  roller  will  cover  about  10,000  sq.  yds.  per 
day  in  an  average  day's  work  of  8  hours.  If  our  oil  costs 
5  cts.  per  gal.,  which  is  abx)ut  the  average  price,  1-5  gal.  costs 
us  one  cent  for  oil.  We  cover  that  immediately  with  sand. 
We  seldom  block  the  width  of  the  road,  because  we  cannot 
do  it;  we  haven't  any  other  place  to  put  the  travel;  so  that 
we  oil  one-half  of  the  width  of  the  road  at  a  time,  cover  it 
with  sand  immediately  and  throw  that  open  to  travel  while 
we  are  covering  the  other  half. 

Before  the  application,  we  first  sweep  the  road  thoroughly 
with  horse  brooms,  and  if  there  are  any  rough  spots  or  small 
dirty  spots  left,  they  are  cleaned  up  with  hand  brooms  so 
that  the  road  is  clean. 

In  covering  with  the  sand,  we  use  a  coarse  torpedo  sand, 
as  coarse  as  we  can  get,  which  costs  us  about  $2.00  per  cu. 
yd.  at  the  job,  and  we  use  1  cu.  yd.  to  200  sq.  yds.  of  the  sur- 
face to  which  it  is  applied.  That  makes  the  sand  cost  us  1 
ct.  per  sq.  yd.  The  roller  and  the  outfit  which  applies  the 
oil  cost  us  about  $35  a  day  and  we  apply  10,000  sq.  yds., 
which  gives  a  cost  for  labor  for  application  of  oil  and  cover, 
usually,  of  somewhat  less  than  J4  ct.,  so  that  the  whole  cost 
of  one  application  is  about  2>4  cts.  per  sq.  yd. 

We  get  over  our  territory  as  fast  as  we  can  with  that 
plant,  and  the  portion  which  we  cannot  cover  with  the 
steam  plant,  we  cover  with  the  horse  plant. 

We  find  that  we  have  to  make  two  applications  per  sea- 
son to  keep  the  roads  in  good  condition.  In  a  few  places 
more  are  required,  and  there  are  very  few  places  that  require 
less,  so  that  we  have  a  cost  for  the  season  of  about  5  cts. 
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per  sq.  yd.  That  applies  cither  with  asphaltic  oil  or  with 
the  light  tars,  such  as  Tarvia  B. 

Where  we  continue  the  treatment  of  the  same  road  vfit\\ 
the  same  class  of  material  for  several  years,  we  find  that 
we  can  use  as  low  as  about  0.1  gal.  per  sq.  yd.  for  a  moder- 
ately traveled  road.  That  is  probably  the  lowest  cost  we 
have  yet  reached  for  moderate  travel;  for,  if  oil  or  tar  costs 
5  or  6  cts.  per  gal.,  and  you  use  only  0.1  gal.  per  sq.  yd.,  you 
are  paying  very  little  for  your  material.  The  cost  of  labor 
for  such  applications  is  about  the  same  as  where  more  is 
applied. 

We  find,  as  a  rule,  that  the  Tarvia  B  treatment  requires, 
on  the  moderately  traveled  roads,  only  one  application  per 
year  where  possibly  the  oil  treatment  would  require  two. 
(Applause.) 

EZRA  STOLTZFUS  (Gap,  Pa.):  As  a  member,  I  would 
like  the  privilege  of  the  floor  for  a  few  minutes  to  address 
the  convention  in  regard  to  the  matter  from  the  farmer's 
standpoint. 

Being  a  farmer,  I  can  only  say  that  I  am  and  always  was 
a  good  roads  advocate.  The  utter  impossibility  of  building 
the  2,250,000  miles  of  roads  of  concrete  or  bituminous  mac- 
adam is  evident,  and  even  if  it  were  a  possibility  it  wouldn't 
be  prudent  to  build  them  all  that  way.  The  road  that  first 
appeals  to  man  is  the  one  that  he  always  uses  when  he  goes 
out.  My  natural  inclination  is  toward  lumbering.  I  own  a 
steam  portable  sawmill  and  numerous  tracts  of  timber  and 
wood  land  in  Chester  County,  Pa.  I  also  own  a  feed  and  grist 
mill  and  a  farm.  For  personal  reasons,  I  temporarily  closed 
down  my  lumbering  business  and  took  charge  of  the  feed 
and  grist  mill.  Later  I  bought  a  farm  and  moved  on  it  and 
took  up  farm  work,  partly  for  the  sake  of  the  ones  for 
whose  welfare  I  am  responsible  to  a  certain  extent,  and  pos- 
sibly partly  from  selfishness,  for  I  always  looked  upon  the 
farmer  as  being  in  a  position  to  be  the  most  independent  man 
on  earth.  There's  a  natural  reason,  for  the  one  who  is  next 
to  Nature  in  producing  the  essentials  of  life  has  a  perfect 
right  to  eat  at  the  first  table  of  the  land. 

The  great  national  question  today  is  to  keep  the  boys  and 
girls  on  the  farm.  Do  you  think  I  had  any  desire  to  give  up 
country  life  and  move  to  the  city,  to  make  my  fortune?  The 
busy  and  active  city  life  appealed  greatly  to  me,  but  there  was 
something,  somehow,  which  I  could  not  decide  to  give  up  on 
the  farm.  It  has  been  said:  Improve  the  roads  and  thereby 
keep  the  boys  and  girls  on  the  farm.  That's  right,  in  a 
sense,  but  the  roads  to  improve  for  that  purpose  are  the  ones 
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that  connect  the  farming  communities.    These  roads  are  the 
ones  which  will  always  be  earth  roads. 

A  successful  physician  will  carefully  study  the  disease 
before  he  applies  the  remedy.  In  the  bad  road  disease,  or 
epidemic,  which  we  have,  the  natural  cause  is  the  water.  I 
am  an  earth  road  advocate;  I  may  even  be  called  a  fanatic. 
It  always  has  been  the  case  that  people  who  had  advanced 
ideas  were  considered  "oflF." 

I  see  a  great  possibility  in  road  building  by  using  a  filler 
and  binder  on  earth  roads,  thereby  making  them  waterproof 
and  frost  proof.  Let  us  get  the  fact  impressed  on  our  minds 
that  water  is  the  great  destructive  element  of  our  roads;  then 
let  us,  as  engineers  and  scientists,  take  up  the  question  of 
how  we  can  put  that  earth  into  such  condition  that  it  will  not 
absorb  the  water  that  comes  to  it.  We  know  that  by  some  • 
natural  cause,  sometime,  what  has  been  at  one  time  soft  or 
earthy  material  has  formed  into  stone.  My  thought  is  this: 
We  farmers  know  that  if  we  plow  or  work  the  soil  while  it 
is  wet  it  will  have  the  natural  effect  of  closing  up  the  pores 
of  the  soil.  If  we  know  this,  why  do  we  not  get  the  farmer 
interested  to  bring  about  this  result  on  the  roads?  I  sin- 
cerely believe  it  can  be  brought  about  if  the  subject  is  given 
proper  thought  and  intelligent  energy.  Is  it  not  a  fact  that 
to  keep  out  of  the  mud  we  must  use  stone?  Is  it  not  rea- 
sonable to  think  that  by  studying  the  laws  of  Nature  and 
by  working  in  harmony  with  Nature  we  can  bring  about  un- 
dreamed results?  Our  friend  and  neighbor  from  the  South 
has  told  us  that  if  they  could  always  do  the  work  where  the 
natural  conditions  were  right,  they  could  build  a  road  that 
was  not  too  expensive  to  be  buih  everywhere  and  which 
would  bring  about  the  desired  result. 

MR.  McGOVERN:  I  would  like  to  ask  one  more  question, 
and  that  is  in  reference  to  the  cost.  I  want  to  see  if  our 
city  is  getting  the  best  and  a  cheap  pavement.  We  excavate 
a  foot  of  dirt  and  lay  4  ins.  of  Portland  cement  concrete, 
1:3:5,  2  ins.  of  asphalt,  sand  and  stone  pavement  and  guar- 
antee it  for  5  years,  for  %\.27  per  sq.  yd.  I  would  like  to 
know  if  there  is  any  delegate  here  who  does  any  cheaper 
work  than  that  in  his  town  or  state. 

COL.  WASHINGTON:What  thickness  of  base? 

MR.  McGOVERN:  Four  inches  of  concrete  base;  4  ins. 
of  concrete,  2  ins.  of  bituminous  wearing  surface,  asphalt, 
sand  and  stone — with  11  per  ceat.  of  bitumen.  And  it  is 
guaranteed  for  5  years. 

MR.  SHIRLEY:  The  cost  of  paving  depends  a  great  deal 
on  the  availability  of  stone  and  material.    I  have  laid  a  similar 
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character  of  pavement  at  ?1.20  on  one  contract — 4-tn.  con- 
crete base,  2-in.  top  (Topeka  specification) — and  on  another 
contract  at  $1.27  per  sq.  yd.     The  average  haul  from  the 
plant  to  the  second  contract  was  about  3^  miles. 
MR.  McGOVERN:  Was  excavation  included  in  that? 
MR.  SHIRLEY:  Everything  was  included  in  that. 
CHAIRMAN'  TILLSON:  What  was  the  thickness  of  the 
coiKrete?    " 

MR.  SHIRLEY:    Four-inch  concrete  base,  2-in.  top,  1:3:6 
concrete  base,  and  the  top  was  Topeka  specification  top,  $1.20 
per  sq.  yd.,  road  complete,  for  the  first  contract;  and  $1.27 
for  the  second,  laid  on  an  old  stone  roadbed  where  we  had 
to  only  scarify  and  shape,  and  had  very  little  excavation. 
MR.  McGOVERN:  Was  there  a  5-year  guarantee? 
MR.  SHIRLEY:  No  guarantee  whatever. 
MR.  McGOVERN:  Oh!  that  is  different.     We  laid  it  for 
from  60  to  80  cts.  without  any  guarantee.' 

MR.  CONNELL:  I  am  going  to  ask  if  Mr.  Pinckney,  of 
the  Bronx,  could  give  us  a  few  figures  on  his  cost  on  bitu- 
minous surface  treatment?  I  kn®w  they  have  an  organiza- 
tion there  that  is  well  able  to  handle  the  work,  and  costs 
are  about  down  to  a  minimum.  I  would  like  him  to  describe 
the  character  or  the  kind  of  treatment. 

MR.  PINCKNEY:  We  have  three  classes  of  surface  treated 
roads.  We  have  one  main  show  road  which  is  called  the 
Grand  Boulevard  and  Concourse,  about  two  and  a  half  miles 
long,  which  has  two  roadways  34  ft.  wide.  We  have  main- 
tained the  Concourse  by  the  patrol  system.  This  year  we 
found  that  we  had  to  give  a  paint  coat  to  about  one-third  of 
the  total  area,  for  the  reason  that  the  patching  was  heavy 
and  made  it  slightly  rough.  We  simply  leveled  it  up  with  a 
paint  coat.  Including  the  paint  coat  and  patching,  it  cost  us 
a  slight  fraction  less  than  3  cts.  per  sq.  yd.  per  year  to  main- 
tain, and  I  feel  confident  when  I  say  I  believe  it  is  one  of 
the  best  maintained  parkways  in  this  country. 

On  our  tar  treated  roads,  where  we  use  Tarvia  B  treat- 
ment, we  figure  on  giving  each  road  one  treatment  a  year; 
it  costs  us  about  Syi  to  4  cts.  per  sq.  yd.  including  tar  and 
torpedo  sand.  Our  poor  macadam  and  earth  roads  we  give 
a  treatment  of  asphalt  road  oil  without  any  covering;  that 
costs  us  a  little  less  than  3  cts.  per  sq.  yd.  Our  costs  have 
been  reduced  materially  by  laying  out,  each  spring,  our 
scheme  of  work  and  regulating  our  deliveries  and  shorten- 
ing our  hauls  by  having  storage.  I  believe  the  figures  for 
1912  for  an  asphalt  oil  were  around  4}i  to  5  cts.,  and  we 
have  reduced  that  to  3  cts.     On  the  tar  treated  roads,  we 
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reduced  it  from  6  to  4  cts.,  and  I  believe  that  with  better  de- 
liveries next  year  we  will  reduce  it  materially  lower  than 
that. 

COL.  WASHINGTON:  Are  your  roads  gaining  anything 
from    accretion? 

MR.  PINCKNEY:  No,  we  find  that  we  give  them  about 
%  gal.  a  year,  and  wc  find  that  when  we  come  to  treat  them 
each  year  the  stone  is  just  commencing  to  show  through.  If 
it  is  not  commencing  to  show  through,  we  leave  the  treat- 
ment until  later  on  in  the  season  when  it  is  commencing  to 
show,  in  order  to  prevent  a  pad. 

CHAIRMAN  TILLSON:  Is  there  any  further  discussion? 
COL.  WASHINGTON:  Let's  hear  from  Mr.  Parker,  he 
is  an  old  war  horse. 

CHAIRMAN  TILLSON:  Mr.  Parker  knows  how  to  speak 
for  himself;  we  will  be  glad  to  hear  from  him. 

HAROLD  PARKER:  Well,  gentlemen,  I  should  like  to 
say  that  I  think  you  have  had  about  all  the  wisdom  that 
you  can  well  digest  this  afternoon,  already,  and  I  think  that 
it  is  a  great  deal  wiser  for  us  now  to  close  with  what  you 
have  heard.  If  I  should  go  into  the  question  of  the  cost  of 
maintenance,  I  know  every  one  of  you,  including  Mr.  Flani- 
gan,  would  differ  from  me.  In  Baltimore  they  have  one 
view  and  I  know  perfectly  well  that  my  ideas  of  cost  do  not 
accord  with  the  ideas  of  the  people  in  Maryland,  because  my 
business  is  that  of  a  contractor,  and  in  Maryland  they  prac- 
tically always  underbid  me;  they  think  the  work  ca.i  be  done 
for  a  less  sum  than  I  think  it  can  be  done.  So  probably  we 
would  not  agree.  I  think  it  is  better,  therefore,  for  you  to  take 
up  the  question  of  closing  this  meeting  while  we  are  all  in 
harmony.     (Applause  and  laughter.) 

MR.  McGOVERN:  I  would  simply  like  to  say  that  in  the 
country  districts  where  we  put  2  ins.  of  wearing  surface  over 
the  old  macadam  pavement  and  guarantee  it  for  S  years,  we 
do  it  for  53  cts.  per  sq.  yd.  I  would  like  to  know  if  there  is 
any  cheaper  work  than  that  around  anywhere?  We  put  in 
enough  sand  to  fill  the  voids  of  the  stone  and  enough  of  bit- 
umen to  thoroughly  coat  them  both — ^-in.  stone.  We  do 
not  do  anything  with  the  old  surface,  just  g<J  along  and  put 
this  over  the  top  of  it,  2  ins.  thick.  If  there  is  a  hole  in  it, 
we  don't  even  bother  cleaning  it  out,  and  we  have  got  a  road 
there  that  has  been  down  5  years  and  is  as  level  as  this  floor. 

DELEGATE:  What  is  the  length  of  the  average  haul? 

MR.  McGOVERN:  Three  miles. 

CHAIRMAN  TILLSON:  Is  there  any  further  discussion, 
gentlemen?     If  not,  we  will  proceed  with  the  next  order  of 
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business,  reports  by  committees.    Are  there  any  committees 
to  report? 

[Wm.  H.  Kershaw  read  the  following  communication  from 
Second  Vice  President  W.  A.  McLean,  a  member  of  the 
Committee  on  Standards.] 

Philadelphia.  Pa.,  Deo.  12,  1918. 

SAMUEL  HHJ^  Esq., 

President    A.   R.   B.   A. 

Sir:— 

At  the  request  of  the  Chairman,  Mr.  N.  P.  Lewis,  who  is 
unavoidably  absent,  I  beg:  to  advise  that  the  Committee  on 
Standards  appointed  by  you  has  had  one  meeting;  that  pre. 
liminary  organization  has  been  effected:  that  we  are  of  the 
opinion  that  a  useful  service  can  be  performed  by  such  a  com- 
mittee; and  that,  should  it  be  the  wish  of  the  Association  to 
continue  the  committee,  a  progress  report  will  be  made  at  the 
annual  meeting.  Yours  respectfully, 

W.  A.  McLBAN, 
Member    of  the  Committee. 

COL.  WASHINGTON:  I  move  that  we  accept  the  re- 
port. 

MAJ.  CROSBY:  I  wanted  to  make  a  motion  that  the 
report  of  the  committee  be  accepted  and  that  the  action  oi 
the  President  in  appointing  the  committee  be  approved  and 
the  committee  continued. 

[The  motion  as  made  by  Maj.  Crosby  was  seconded,  put 
and  carried.] 

CHAIRMAN  TILLSON:  Are  there  any  other  commit- 
tees to  report?  If  not,  the  next  thing  in  order  is  the  selec- 
tion of  the  Nominating  Committee,  which  is  made  by  the 
meeting  as  a  whole. 

W.  D.  UHLER  (Assistant  Engineer,  Bureau  of  Highways 
and  Street  Cleaning,  Philadelphia,  Pa.):  I  move  that  the 
following  Committee  on  Nominations  be  appointed:  Nelson 
P.  Lewis,  Chief  Engineer  of  the  Board  of  Estimate  and  Ap- 
portionment, New  York,  N.  Y.;  John  A.  Gaffey,  Medford, 
Mass.;  F.  L.  Ford,  City  Engineer,  New  Haven,  Conn.;  J.  A. 
Johnston,  Division  Engineer,  Massachusetts  Highway  Com- 
mission; Geo.  W.  Cooley,  State  Engineer  of  Minnesota;  Jo- 
seph W.  Hunter,  Deputy  State  Highway  Commissioner  of 
Pennsylvania,  and  Wm.  H.  Connell,  Chief  of  the  Bureau  of 
Highways  and  Street  Cleaning  of  Philadelphia,  Pa. 

[Mr.  Uhler's  motion  was  seconded  and  carried,  the  Secre- 
tary being  directed  to  cast  a  unanimous  vote  for  the  com- 
mittee as  named.] 

CHAIRMAN   TILLSON:     Is   there   any  other  business? 
If  not,  the  Chair  will  entertain  a  motion  to  adjourn. 
[Adjournment] 
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The  Association  Banquet 

The  last  event  of  the  Fourth  American  Good  Roads  Con- 
gress was  the  annual  banquet  of  the  American  Road  Builders' 
Association,  held  on  the  evening  of  the  fourth  day  of  the 
meeting,  Friday,  Dec.  12.  The  banquet  was  held  in  the 
Red  Room  of  the  Bellevue-Stratford  Hotel  and  was  at- 
tended by  about  seventy-five  A.  R.  B.  A.  members,  delegates 
and  guests. 

Several  speeches  were  made  after  dinner,  President  Samuel 
Hill  of  the  A.  R.  B.  A.  acting  as  toastmaster.  Those  who 
spoke  were:  President  Hill;  J.  P.  Connelly,  Chairman  of 
the  Finance  Committee  of  the  City  of  Philadelphia;  George 
W.  Tillson,  Consulting  Engineer  to  the  President  of  the 
Borough  of  Brooklyn,  New  York,  N.  Y.,  and  Third  Vice 
President  of  the  A.  R.  B.  A.;  Alexander  Lawrence,  Jr., 
Chairman  of  the  Finance  Committee  of  the  Congress;  Jamer 
H.  MacDonald,  former  State  Highway  Commissioner  of 
Connecticut  and  Past  President  of  the  A.  JR.  B.  A.;  H.  B. 
Taylor,  President  of  the  Philadelphia  Society  of  Engineers; 
Major  W.  W.  Crosby,  Chief  Engineer  of  the  Maryland  Geo- 
logical and  Economic  Survey,  and  Treasurer  of  the  A.  R. 
B.  A.,  and  William  H.  Connell,  Chief  of  the  Bureau  of 
Highways  and  Street  Cleaning  of  Philadelphia. 

The  menu  follows: 

CAPE  MAY  SALTS 

CREAM  OF  CELERY,  AUX  CROUTONS 

Salted  Almonds  Relishes  Pecan   Nuts 

Celery  Olives 

KINGFISH,  MEUNIERE 

New  Potatoes,  Buttered 

PATTIE  OF  SWEETBREAD 

ROAST  SQUAB 

Sweet  Potatoes,  Candied 

SHERBET 

CHIFFONADE  SALAD 

Cheese  Prints  Toasted  Crackers 

FANCY  ICES  IN  FORMS 

Assorted  Cakes 

COFFEE 

Cigars  Cigarettes 
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LIST  OF  EXHIBITORS 

C!oininercial 

Acme  Road  Machinery  Co.,  Frankfort,  N.  Y. 

American  Bar  Lock  Co.,  Philadelphia,  Pa. 

American  Rolling  Mill  Co.,  The,  Middletown,  O. 

Amies  Road  Company,  Easton,  Pa. 

Art  Stone  Co.,  Waynesboro,  Pa. 

Association  of  American  Portland  Cement  Manufacturers, 

Philadelphia,  Pa. 
Autocar  Company,  The,  Ardmore,  Pa. 

Bain  Wagon  Company,  The,  Kenosha,  Wis. 

Baker  &  Co.,  R.  D.,  Detroit,  Mich. 

Barber  Asphalt  Paving  Co.,  The,  Philadelphia,  Pa. 

Barrett  Manufacturing  Company,  New  York,  N.  Y. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y. 

"Better  Roads,"  Jamestown,  O. 

Blanchard  &  Hubbard,  New  York,  N.  Y. 

Bucyrus  Company,  South  Milwaukee,  Wis. 

Buff  &  Buff  Mfg.  Co.,  New  York,  N.  Y. 

Buffalo  Pitts  Company,  Buffalo,  N.  Y. 

Buhler  Company,  Edward  E.,  New  York,  N.  Y. 

Carey  Co.,  The  Philip,  Lockland,  Cincinnati,  O. 
Case  Threshing  Machine  Co.,  J.  I.,  Racine,  Wis. 
Champion  Wagon  Company,  The,  Owego,  N.  Y. 
Clip  Bar  Mfg.  Co.,  Philadelphia,  Pa. 
Columbia  Wagon  Co.,  Columbia,  Pa. 
"Concrete  Cement  Age,"  Detroit,  Mich. 
Concrete  Form  &  Engine  Co.,  Detroit,  Mich. 

Dolarway  Paving  Company,  New  York,  N.  Y. 
Dunn  Wire-Cut-Lug  Brick  Co.,  The,  Conneaut,  O. 
Dustoline  for  Roads  Con.pany,  The,  Summit,  N.  J. 

Eagle  Wagon  Works,  The,  Auburn,  N.  Y. 
"Engineering  News,"  New  York,  N.  Y. 
"Engineering  Record,"  New  York,  N.  Y. 

Farquhar  Co.,  Ltd.,  A.  B.,  York,  Pa. 
Frick  Co.,  Waynesboro,  Pa. 

Galion  Iron  Works  &  Mfg.  Co.,  The,  Galion,  O. 
"Good  Roads,"  New  York,  N.  Y. 

Good  Roads  Machinery  Co.,  Inc.,  The,  Kennett  Square,  Pa. 
Gurley,  W.  &  L.  E.,  Troy,  N.  Y. 
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Hartranft  Cement  Co.,  Inc.,  Wm.  G.,  Philadelphia,  Pa. 
Ha-ssam  Paving  Company,  Worcester,  Mass. 
Headley  Good  Roads  Company,  Philadelphia,  Pa. 
Huber  Mfg.  Co.,  The,  Marion,  O. 
Hunt  &  Co.,  Robert  W.,  Chicago,  111. 
Hvass  &  Co.,  Chas.,  New  York,  N.  Y. 

Ingersoll-Rand   Company,   Philadelphia,   Pa. 

Ingram-Richardson  Mfg.  Co.,  Beaver  Falls,  Pa. 

Iroquois  Works,  The  Barber  Asphalt  Paving  Co.,  Buffalo, 

N.  Y. 

Jennison-Wright  Co.,  The,  Toledo,  O. 

Kent  Machine  Co.,  Kent,  O. 
Kentucky  Wagon  Mfg.  Co.,  Louisville,  Ky. 
Keuffel  &  Esser  Co.,  Hoboken,  N.  J. 
Knickerbocker  Company,  The,  Jackson,  Mich. 
Knox  Automobile  Company,  Springfield,   Mass. 
Koehring  Machine   Company,  Milwaukee,   Wis. 

Lacy  &  Hursh,  Philadelphia,  Pa. 

Lansing-Company,   Lansing,   Mich. 

Link-Belt   Company,   Philadelphia,   Pa. 

Locomobile  Company  of  America,  The,  Philadelphia,   Pa. 

McAvoy  Vitrified  Brick   Company,  The,  Philadelphia,   Pa. 
Marion  Steam  Shovel   Co.,  The,   Marion,   O. 
Merchant  &  Evans  Co.,   Philadelphia,  Pa. 
Milburn  Co.,  The  Alexander,  Baltimore,  Md. 
Mulholland,  John  H.,  Philadelphia,  Pa. 
"Municipal  Journal,"  New  York,  N.  Y. 

National  Corrugated  Culvert  Co.,  West  Berkeley,  Cat 
National  Paving  Brick  Manufacturers'  Association,  Cleve- 
land, O. 
Oliver  Chilled  Plow  Works,  South  Bend,  Ind. 

Packard  Motor  Car  Co.  of  Philadelphia,  Philadelphia,  Pa. 
Pickett  Co.    Inc.,  H.  W.,  Philadelphia,  Pa. 
Pittsburgh  Testing  Laboratory,  Pittsburgh,  Pa. 

Rapid  Mixer  Company,  The,  Grand  Rapids,  Mich. 
Robeson  Process  Company,  Pennington,  N.  J. 
Roche,  T.  M.,  Chicago,  111. 
Rocmac  Limited,  Inc.,  Philadelphia,  Pa. 

Shannon  &  Co.,  J.  Jacob,  Philadelphia,  Pa. 

Shannon   Self   Locking   Metal   Culvert   Co.,   Cincinnati,   O. 

Silican    Products   Co.,   Lancaster,   Pa. 
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Standard  Oil  Company  of  New  York,  New  York,  N.  Y. 
Steel  Protected  Concrete  Company,  Philadelphia,  Pa. 

Tarrant  Manufacturing  Company,  Saratoga  Springs,  N.  Y. 
Texas  Company,  The,  New  York,  N.  Y. 
Thew  Automatic  Shovel  Co.,  The,  Lorain,  O. 
Troy  Wagon  Works  Co.,  The,  Troy,  O. 
Trussed  Concrete  Steel  Company,  Detroit,  Mich. 

United  Gas  Improvement  Co.,  The,  Philadelphia,  Pa. 

Union  Iron  Works,  Hoboken,  N.  J. 

United  States  Asphalt  Refining  Co.,  The,  New  York,  N.  Y. 

United  States  Wood  Preserving  Co.,  New  York,  N.  Y. 

Universal  Portland  Cemeat  Co.,  Chicago,  111. 

Universal  Road  Machinery  Co.,  Kingston,  N.  Y. 

Van  Duzen,  Roys  &  Co.,  Columbus,  O. 

Waring-Underwood    Company,    Philadelphia,    Pa. 
Warner-Quinlan  Asphalt  Company,  New  York,  N.  Y. 
Warren  Brothers  Company,  Boston,  Mass. 
Warren-Knight  Co.,  Philadelphia,  Pa. 
Waterloo  Cement  Machinery  Corporation,  Waterloo,  la. 
Watson  Wagon  Company,  Canastota,  N.  Y. 
Wheeling  Corrugating  Company,  Wheeling,  W.  Va. 
Wheeling  Mold  &  Foundry  Co.,  Wheeling,  W.  Va. 
Wiard  Plow  Co.,  Batavia,  N.  Y. 

Yellow   Pine   Manufacturers'   Association,   St.   Louis,   Mo. 

National,  State,  Municipal  and  Educational 

United  States  Office  of  Public  Roads. 

State  of  Colorado. 

State  of  Kentucky. 

State  of  Massachusetts. 

State  of  New  Jersey. 

State  of  New  York. 

State  of  North  Carolina. 

State  of  Rhode  Island. 

State  of  Washington. 

Territory  of  Alaska. 

Province  of  Ontario,  Canada. 

City  of  New  York. 

City  of  Philadelphia.  • 

Columbia  University. 

University  of  Pennsylvania. 
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ANNUAL  MEETING 

The  annual  meeting,  as  provided  for  in  Chapter  I,  Sec- 
tion 1,  of  the  By-Laws,  was  held  at  the  Hotel  Astor,  New 
York,  N.  Y.,  February  6,  1914. 

Executive  officers  and  six  directors  were  duly  elected. 
The  complete  list  of  officers  and  directors  for  1914  will  be 
found  on  pages  302-303. 

The  reports  of  the  Executive  Committee,  Secretary  and 
Treasurer  were  read  and  duly  accepted.  These  reports  are 
given  on  this  and  following  pages. 

The  report  of  the  Committee  on  Amalgamation  with  other 
associations  was  read  by  Geo.  W.  Tillson,  chairman  of  the 
committee.  It  was  moved,  seconded  and  carried  that  the 
report  be  accepted  and  placed  on  file,  and  that  the  thanks  of 
the  Association  be  extended  to  the  members  of  the  commit- 
tee, Geo.  W.  Tillson,  E.  L.  Powers  and  R.  A.  Meeker,  and 
the  committee  discharged. 

The   following  motion  was   made,   seconded   and   carried: 

RESOLVED,  That  it  is  the  sense  of  this  meeting  that  it 
would  be  desirable  to  hold  a  joint  convention  with  the 
American  Highway  Association,  and  that  this  meeting  in- 
struct the  Board  of  Directors  to  consider  this  question,  and 
furthermore,  give  them  full  powers  to  decide  whether  or 
not  such  a  joint  convention  shall  be  held  this  year. 

Annual  Report  of  the  Executive  Committee  of  the 
American  Road  Builders'  Association 

New  York,  N.  Y.,  February  6.  1914. 
To  the  Board  of  Directors,  American  Road  Builders'  Asso- 
ciation. 
Gentlemen: 

As  provided  by  Chapter  111,  Section  8,  of  the  By-Laws  of 
the  Association,  the  Executive  Committee  begs  to  submit 
herewith    its   annual    report   as    follows: 

Since  the  last  annual  meeting,  the  membership  of  the  Asso- 
ciation has  been  increased  by  the  election  of  266  members. 
Nine  members  have  resigned,  leaving  a  total  membership  of 
€48  to  date. 

The  reports  of  the  Treasurer  and  the  Secretary,  which  are 
herewith  submitted,  show  that  on  December  31,  1913,  there 
was  a  balance  on  hand  of  $3,952.99,  that  there  were  bills 
receivable  amounting  to  $1,852.44,  and  accounts  payable 
amounting  to  $3,103.62,  leaving  a  net  surplus  of  $2,701.81. 
This  sum,  it  is  believed,  will  be  sufficient  to  meet  all  the  re- 
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quirements  for  the  printing  of  the  Proceedings  of  the  con- 
vention, and  such  other  incidental  expenses  as  may  be 
incurred  up  to  the  time  of  the  next  convention. 

The  Tenth  Annual  Convention  was  held  in  Philadelphia, 
December  9,  10,  11  and  12,  1913.  The  meeting  may  be  con- 
sidered as  the  most  successful  convention  and  congress  ever 
held  under  the  auspices  of  the  Association.  The  registered 
attendance  was  3,171,  and  to  this  should  be  added  a  large 
number  who  passed  in  and  out  the  doors  of  the  convention 
without  registration,  making,  it  is  believed,  an  attendance  of 
upwards  of  four  thousand.  This  meeting,  it  is  felt,  was  the 
largest  gathering  of  the  kind  ever  held  in  the  world. 

The  exhibition  held  in  connection  with  the  convention  was 
participated  in  by  a  much  larger  number  of  exhibitors  than 
at  any  previous  convention.  There  was  a  total  of  one  hun- 
dred (100)  commercial  exhibits,  nine  (9)  state  and  territory 
exhibits,  two  (2)  city  exhibits  and  two  (2)  colleges;  also  ex- 
hibits from  the  United  States  Department  of  Agriculture  and 
the  Province  of  Ontario,  Canada. 

The  total  amount  of  sales  of  space,  for  electric  current, 
etc.,  amounted  to  $8,854.56.  The  expenses,  including  travel- 
ing expenses  of  the  Convention  Committee,  were  $7,862.3Z 

Your  Committee  believes  that  while  the  active  membership 
of  the  Association  has  grown,  and  is  growing,  very  satis- 
factorily, there  should  be  a  greater  effort  put  forth  to  secur- 
ing members.  To  this  end  it  is  I'ecommended  that  a  Mem- 
bership Committee  be  appointed  for  the  purpose  of  taking  up 
the  question  systematically,  and  devising  \jrays  and  means  for 
securing  a  much  greater  number  of  active  members.  The 
members  of  your  Committee  have  discussed  this  subject  at 
various  times,  including  the  plan  suggested  of  establishing 
branch  organizations  in  the  several  states.  The  matter  pre- 
sents a  number  of  problems,  not  easy  of  solution,  but  the 
idea  of  a  road  builders*  association  is  surely  becoming  more 
popular  with  the  engineers,  contractors  and  road  and  street 
officials,  and  it  is  believed  that  by  getting  the  matter  fairly 
•  before  the  men  whose  memberships  are  desired,  it  should 
not  be  a  difficult  matter  to  greatly  appreciate  the  membership 
during  the  present  year. 

During  the  year,  at  the  instance  of  your  Committee,  the 
President  has  appointed  a  Committee  on  Standards,  as  fol- 
lows: Nelson  P.  Lewis,  George  W.  Tillson,  A.  W.  Dean,  S. 
D.  Foster,  R.  J.  Potts,  A.  B.  Fletcher,  C.  A.  Kenyon,  W.  A. 
McLean,  Jos.  H.  Pratt,  Frank  F.  Rogers  and  Henry  L. 
Bowlby. 

On  motion  made  and  carried  at  the  Philadelphia  meeting, 
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a  Committee  on  Legislation  was  appointed  by  President 
Hill,  consisting  of  the  following  names:  W.  A.  McLean,  £. 
L.  Powers,  Jos.  H.  Pratt,  A.  J.  Johnson  and  A.  R.  Hirst. 

In  accordance  with  the  resolution  adopted  at  a  meeting 
of  the  Board  of  Directors,  May  29,  1913,  an  emblem  of  the 
Association  was  decided  upon,  and  a  number  of  pins  have 
been  supplied  to  members.  Respectfully  submitted, 

Executive  Committee, 
(Signed)   Geo.  W.  Tillson,  Chairman. 
E.  L.  Powers, 
R,  A.  Meeker. 


Secretary's  Report 

December  31,  1913. 
To  the  Board  of  Directors, 

American  Road  Builders'  Association. 
Dears  Sirs: — 

I  have  the  honor  to  present  a  report,  showing  receipts 
and  disbursements  of  the  Association  by  the  Secretary  for 
the  year  from  December  31,  1912,  to  December  31,  1913,  as 
required  by  the  By-Laws. 

I  also  present  herewith  a  general  balance  sheet,  showing 

the  assets  and  liabilities  of  the  Association. 

1913                  RECEIPTS  1913          DISBURSEMENTS 

Jan.  1,    Cash   on   hand    $376.66  Monies    received    from 

Exhibit  ion  current    sources    and 

Space     8,195.00  sent      to      Treasurer 

Mem  bership  Crosby      January      1, 

Dues     912.90  1913,  to  December  31, 

Sundries     636.84         1913     $7,636.08 

Dec.  31.  Cash  on  hand.     2.386.22 

$10,021.80  110.021.30 


GENERAL    BALANCE    SHEET. 
1913                  ASSETS                          1913                LIABILITIES 
Dec.  31,  Cash  on  hand,                      Dec.  31,  Accounts      pay- 
Treasurer    .$1,666.77  able   $3,103.62 

Cash  on  hand.  Surplus    2,701.81 

Secretary    ..    2,386.22 

Due  from  ex- 
hibitors   . .  .    1,079.00 

Due  for  elec- 
tric   service.      513.62 

Due  for  sun- 
dries              76.42 

Mem  bership 
dues  for 
1913  unpaid 
(billed)     ...       183  50 


$5.S05  43  $5,806.43 

(signed)  E.  L.  POWERS. 
Secretary. 
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Treasurer's  Report 

December  31,  1913. 
To  the  American  Road  Builders*  Association, 

New  York,  N.  Y. 
Gentlemen: — 

As  required  by  Section  6,  Chapter  III,  of  the  By-Laws,  I 
herewith  submit  my  report  as  Treasurer  for  the  year. 
Balance  on  hand  January  Ist,  1913: 

In  Corn  Exchang^e  Bank,  New  York 1927.96 

In  Essex  National  Bank,  Montclair,  N.  J..       232.43 

11,160.88 

Received  from  the  Secretary  January  Ist,  1913, 

to  December  3l8t,  1918 $7,635.08 

Received  direct  for  dues,  1913 4.00 

Received  from  the  Essex  National  Bank  inter- 
est   on    account   for    year    ending^    December 

31st,    1913    24.21 

7.663.29 

Total     18,823.67 

Paid  Audited  Vouchers   for  current  business,   January 

1st  to  December  3l8t,  1913 7,266.90 

11,666.77 

In  Corn  Exchange  Bank,  New  York 1155.65 

In  Essex  National  Bank,  Montclair,  N.  J 1.409.74 

In  hands    of    Treasurer 1.88 

nM^TJ 

Respectfully  submitted, 
(signed)   W.  W.  CROSBY, 
Treasurer,  A.  R.  B.  A. 
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Constitution 

ARTICLE    L 
Name. 
This    Association    shall    be    known    as    the    American    Road 
Builders'  Association.  , 

ARTICLE  IL 
Seal. 
The  official  seal  shall  be  circular  in  form  and  bear  the  words 
"American  Road  Builders'  Association  Corporate  Seal  1910." 
ARTICLE  IIL 
Location. 
The  headquarters  of  the  Association  shall  be  located  in  the 
City  of  New  York,  New  York. 

ARTICLE  IV. 
Objects. 
The  objects  for  which  this  Association  is  orsranized  are  to 
acquire  and  disseminate  information  concerniner  highway  con- 
struction   and    maintenance    in    the    States   and    Cities    of    the 
Union  and  in  the  Provinces  and  Cities  of  Canada;  to  stimulate 
interest  in   the   subject  and  to   promote   educational,   legrisla- 
tive  and  other  measures  tending:  to  their  accomplishment. 
ARTICLE  V. 
Men>bership. 
Section    1.    The    Association    shall    have    five    (5)    classes   of 
members,  viz.,  active,  associate,  honorary,  contributing:  and  life 
members. 

Sec.  2.  Active  members  shall  be  persons  who  are  actively 
eng:ag:ed  in  laying  out  or  supervising:  work  of  construction 
and  maintenance  of  higrhways  and  streets  and  those  interested 
in  higrhway  development.  Active  members  shall  be  elected  in 
accordance  with  the  by-laws  adopted  by  the  Association. 

Sec.  3.  Associate  members  shall  consist  of  societies  or  other 
org:anization8  interested  in  the  objects  of  the  Association. 

Sec.  4.  Honorary  members  shall  be  those  who  have  per- 
formed distinguished  service  in  the  cause  of  hig:hway  exten- 
sion and  improvement.  They  shall  be  nominated  by  the  Board 
of  Directors  and  elected  by  the  Association. 

Sec.  6.  Contributing  members  shall  be  commercial  bodies 
who  contribute  one  hundred  dollars  (1100.00)  per  year. 

Sec.  6.  Life  members  shall  consist  of  active  or  associate 
members  makin^z:  a  payment  of  Ave  hundred  dollars  ($500.00) 
upon  their  election  to  membership. 

Sec.  7.  Only  active  raem>ber8  shall  vote  or  hold  office. 
ARTICLE  VI. 
Officers. 
Section  1.  The  officers  of  this  Association  shall  be  selected 
from   its  active  membership  and  shall  consist  of  a  president, 
three    vice-presidents,    elg^hteen    directors,    a    secretary    and   a 
treasurer,  who  shall  constitute  a  board  of  directors,  from  which 
shall  be  elected  an  executive  committee  of  three,  one  of  whom 
shall  be  the  secretary  of  the  Association. 

Sec.  2.  The  President,  Vice-Presidents,  Secretary  and  Treas- 
urer shall  be  elected  for  one  year.  Six  Directors  shall  be 
elected  each  year  to  serve  for  three  years,  except  that  at  the 
first  annual  meetinjj:  after  the  adoption  of  this  Constitution 
six  directors  shall  be  elected  for  three  years,  six  for  two  years 
and  six  for  one  year. 
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ARTICLE  VII. 
Sections. 
For  the  purpose  of  carrying:  on  the  work  of  the  Association, 
sections  may  be  established  In  as  many  of  the  States  of  the 
Union  and  Provinces  of  Canada  as  may  seem  desirable.  Each 
section  shall  'be  presided  over  by  an  active  member  of  tbe 
Association. 

ARTICLE  VIII. 
By-Laws. 
By-Laws  for  sroverning^  this  Association  shall  be  made  by 
the  Board  of  Directors,  subject  to  the  approval  of  the  active 
membership  of  this  Association. 

ARTICLE  IX. 
Amendments. 
Section  1.  An  amendment  to  this  constitution  shall  first  be 
proposed  by  at  least  five  (6)  active  members  and  submitted  to 
the  Board  of  Directors,  a  majority  of  which  shall  approve  be- 
fore the  amendment,  with  letter  ballot,  is  sent  to  the  active 
members  of  the  Association. 

Sec.  2.  Amendments  may  «be  adopted  only  at  any  regular 
or  special  meeting:  of  the  Association,  provided  that  a  notice 
of  such  meeting:.  Including  the  proposed  amendment  and  a 
letter  ballot  shall  have  been  sent  to  each  member  of  the  Asso- 
ciation thirty  (80)  days  before  said  meeting:.  An  affirmative 
vote  of  three-fourths  of  all  ballots  cast  shall  be  necessary  for 
the  adoption  of  any  amendment. 


By-Laws 

CHAPTER  L 
Meetlnffs. 

Section  1.  The  annual  meeting:  of  the  Association  for  the 
election  of  officers  and  the  transaction  of  business  shall  be 
held  on  the  first  Friday  In  February  of  each  year.  Conven- 
tions of  the  Association  for  the  reading-  and  discussion  of 
papers,  social  intercourse  and  reports  of  committees,  shall  be 
held  at  such  times  and  places  as  the  Executive  Committee 
may  determine,  subject  to  the  approval  of  the  Board  of 
Directors. 

Sec.  2.  Special  meetings  may  'be  called  by  the  Board  of  Direc- 
tors or  may  be  called  on  the  request  of  thirty  (30)  active 
members,  which  request  shall  state  the  object  of  the  meeting. 
Notices  of  such  meeting  shall  be  sent  out  ten  (10)  days  In 
advance  and  no  other  business  be  considered  than  that  stated 
in  the  notice. 

CHAPTER  IL 
Election  of  officers. 

Election  of  officers  shall  be  as  follows:  At  the  Fall  conven- 
tion a  nominating  committee  of  seven  (7).  not  more  than 
two  (2)  of  whom  shall  be  residents  of  a  single  state,  shall  be 
chosen  by  the  Association,  and  this  committee  shall  submit 
to  the  Secretary  within  three  (3)  weeks  the  names  of  not  less 
than  one  (1)  or 'more  than  three  (3)  candidates  for  each  office 
to  be  filled.  Letter  ballots  shall  be  then  sent  by  the  Secretary 
to  each  active  member  at  least  thirty  (30)  days  before  the 
date  of  the  annual  meeting  stating  the  hour  at  which  the 
polls  will  close.  The  ballots  shall  be  returned  to  the  Secre- 
tary enclosed  in  two  envelopes,  the  Inner  one  to  be  blank  and 
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the  outer  one  endorsed  with  the  slsrnature  of  the  active  mem- 
ber voting.  Two  tellers  shall  be  appointed  by  the  President, 
and  the  result  of  the  ballots  shall  be  announced  at  the  annual 
meeting:.  The  candidate  having  the  largest  number  of  legal 
votes  by  letter  ballot  shall  be  declared  elected. 

In  case  of  failure  to  elect  an  officer  on  account  of  a  tie 
vote,  the  meeting  shall  proceed  to  ballot  for  such  office,  the 
choice  of  candidates  being  limited  to  the  persons  so  tied. 
Vacancies  occurrinjc  In  any  office  may  be  filled  by  the  Board 
of  Directors  at  any  meeting  provided  notice  of  such  vacancy 
shall  be  sent  to  each  member  of  the  Board  at  least  ten  (10) 
days  before  such  meeting.  A  majority,  of  the  votes  cast  shall 
be  necessary  to  elect 

CHAPTER  III. 
Duties  of  Officers. 

Section  1.  The  President  shall  be  the  presiding  officer  at  all 
meetings  of  the  Association,  and  shall  perform  the  duties 
usually  devolving  upon  such  officer.  The  President  shall  be 
ineligible  for  re-election  for  one  year. 

Sec.  2.  The  First  Vice-President  shall,  in  the  absence  of  the 
President,  preside  at  the  meetings  of  the  Association,  and  in 
the  disability  of  the  President  shall  perform  the  duties  of  the 
President. 

Sec.  3.  The  Second  Vice-President  shall.  In  the  absence  of 
the  President  and  First  Vice-President,  preside  at  the  meet- 
ings of  the  Association  and  perform  the  duties  of  the  President. 

Sec.  4.  The  Third  Vice-President  shall.  In  the  absence  of  the 
President  and  First  and  Second  Vice-Presidents,  preside  at 
the  meetings  of  the  Association  and  perform  the  duties  of  the 
President. 

Sec.  6.  The  Secretary  shall  keep  the  records  and  complete 
reports  of  the  proceedings  of  the  Association,  and  shall  con- 
duct all  necessary  correspondence  connected  with  the  affairs 
of  the  Association.  He  shall  notify  all  members  who  are  in 
arrears  in  dues  and  shall  attend  to  such  other  affairs  of  the 
Association  as  fall  particularly  to  his  office,  and  such  other 
duties  as  may  be  placed  upon  him  by  the  Board  of  Directors. 
At  the  annual  meeting  of  the  Association,  the  Secretary  shall 
make  a  written  report  of  the  work,  and  shall  also  make  such 
special  reports  to  the  Board  of  Directors  as  It  may  require 
from  time  to  time.  He  shall  draw  all  vouchers  on  the  Treas- 
urer for  the  payment  of  money. 

Sec.  6.  The  Treasurer  shall  hold  In  safe  keeping.  In  a  bank 
designated  by  the  Board  of  Directors,  all  the  moneys  paid  to 
the  Association,  and  shall  expend  same  only  In  the  payment 
of  vouchers  duly  drawn  by  the  Secretary  and  approved  by  the 
President  or  such  general  officer  as  may  be  designated  by 
him.  He  shall  keep  an  accurate  account  of  receipts  and  ex- 
penditures, and  shall  make  a  written  annual  report  at  the 
annual  meeting  of  the  Association.  He  shall  submit  his 
annual  report  to  the  Board  of  Directors  on  or  before  the 
second  Friday  in  January.  If  required  by  the  Board  of  Direc- 
tors, the  Treasurer  shall  file  a  bond  in  such  amount  as  may  be 
required. 

Sec.  7.  The  Board  of  Directors  shall  have  the  general  man- 
agement of  the  affairs  of  the  Association  as  trustees,  in  con- 
formity to  the  laws  under  which  the  Association  Is  organised 
and    Ihe    provisions    of    the    constitution.      It    shall    direct    the 

300 


Digitized  by 


Google 


ABiBRICAN  ROAD  BUILDERS'   ASSOCIATION 

investment  and  care  of  the  funds  of  the  Association,  make 
appropriations  for  specific  purposes  and  take  measures  to 
advance  the  interests  of  the  Association.  The  Board  of  Direc- 
tors shall  make  an  annual  report  at  the  annual  meeting:,  and 
shall  transmit  the  report  of  the  Secretary  and  Treasurer  and 
other  officers  and  committees.  These  reports  shall  be  printed 
and  sent  to  the  members  of  the  Association  at  least  ten  (10) 
days  ^before  the  annual  meeting. 

3ec.  8.  The  Executive  Committee  shall  exercise  a  greneral 
supervision  over  the  affairs  of  the  Association.  It  shall  report 
annually  to  the  Board  of  Directors  tt)e  condition  of  the  Asso- 
ciation and  recommend  any  measures  which  seem  advisable 
to  adopt  for  the  best  Interests  of  the  Association.  The  Execu- 
tive Committee  shall  also  have  such  other  powers  as  may  be 
driven  It  from  time  to  time  by  the  Board  of  Directors. 
CHAPTER  IV. 
Election  of  Members. 

Applications  for  membership  shall  be  made  on  forms  pro- 
vided by  the  Association  and  endorsed  by  one  active  member 
and  shall  be  acted  upon  by  the  Executitve  Committee.  Upon 
the  approval  of  the  Executive  Committee  and  payment  of  the 
required  dues,  the  applicant  shall  become  a  member. 
CHAPTER  V. 
Dues. 

Section  1.  The  annual  dues  for  active  members  of  the  Asso- 
ciation shall  be  two  dollars  ($2.00).  payable  in  advance. 

Sec.  2.  The  annual  dues  for  associate  members  shall  be  ten 
dollars  ($10.00),  payable  In  advance. 

Sec.  3.  Annual  dues  for  contributing  members  shall  be  one 
hundred  dollars  ($100.00),  payable  in  advance. 

Sec.  4.  Dues  shall  be  due  and  payable  January  1st  of  each 
year. 

Sec.  5.  Neglect  to  pay  dues  for  six  months  after  notification 
by  the  Secretary  shall  be  sufficient  cause  for  the  removal  of 
the  member's  name  from  the  roll  by  the  Executive  Committee 
without  further  notice. 

CHAPTER  VI. 
Quorum. 

Section  1.  Five  directors  shall  constitute  a  quorum  at  any 
regular  or  special  meeting  of  the  Board  of  Directors. 

Sec.    2.    Fifteen    active    members    shall    constitute    a   quorum 
at  any  regular  or  special  meeting  of  the  Association. 
CHAPTER  VII. 
Congresses. 

If  it  shall  be  deemed  expedient  to  hold  a  congress  of  road 
builders  In  connection  with  any  of  Its  conventions,  no  action 
that  such  congress  may  take  shall  be  binding  upon  the  Ameri- 
can Road  Builders'  Association,  except  the  Association  shall 
vote  to  be  so  bound. 

CHAPTER  VIII. 
Amendments  to  By-Laws. 

These  by-laws  may  be  amended,  revised  or  changed  by  the 
Board  of  Directors,  subject  to  the  approval  of  the  voting 
membership  at  its  next  regular  meeting.  Emergency  changes 
may  be  made  temporarily  effective  by  the  consent  of  the 
majority  of  all  the  members  of  the  Board,  but  such  changes 
shall  only  be  effective  until  the  next  meeting  of  the  Associa- 
tion, when  it  shall  be  voted  upon  by  the  Association. 
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OFFICERS,  1914 

President 

W.  A.  McLean,  M.  Can.  Soc.  C.  E. 

Chief   Engineer   of   Highways   and   Commissioner,    Ontario 

Public  Roads  and   Highways   Commission 

First  Vice-President 

GEORGE  W.  TILLSON,  M.  Am.  Soc.  C.  E. 

Consulting  Engineer,  Borough  of  Brooklyn 

Second    Vice-President 

A.  W.  DEAN,  M.  Am.  Soc.  C.  E. 

Chief    Engineer,    Massachusetts    Highway    Commission 

Third  Vice-President 

AUSTIN   B.   FLETCHER,   M.  Am.   Soc.   C.   E. 

State    Highway    Engineer    of    California 

Secretary 

E.   L.   POWERS 

Editor  "Good  Roads" 

Treasurer 

W.  W.  CROSBY,  M.  Am.  Soc.  C.  E. 

Consulting  Engineer 


DIRECTORS 

TERM   EXPIRES   1917 

ARTHUR  H.  BLANCHARD,  M.  Am.  Soc.  C.  E. 
Professor    of    Highway    Engineering,  .  Columbia    University 

FRED  E.  ELLIS 
Manager,   Essex  Trap   Rock   &  Construction   Company 

R.  H.  GILLESPIE,  M.  Am.  Soc.  C.  E. 
Chief  Engineer  of  Sewers  and   Highways,  Borough  of  the 

Bronx 

SAMUEL  HILL 
President,  Washington  State  Good  Roads  Associaticm 

HAROLD  PARKER,  M.  Am.  Soc.  C.  E. 
Ex-Chairman,  Massachusetts  Highway  Commission 

PAUL  D.  SARGENT,  M.  Am.  Soc.  C.  E. 
Chief  Engineer,  State  Highway  Commission  of  Maine 
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TERM  EXPIRES  1916 

WM.  H.  CONNELL,  Assoc.  M.  Am.  Soc.  C  E. 
Chief,  Bureau  of  Highways  and  Street  Cleaning  of    Phila- 
delphia 

T.  COLEMAN  DU  PONT 
President,  E.  I.  du  Pont  de  Nemours  Powder  Co. 

C.  A.  KENYON 
President,  Indiana  Good  Roads  Association 

NELSON  P.  LEWIS,  M.  Am.  Soc.  C.  E. 

Chief  Engineer,  Board  of  Estimate  and  Apportionment  of 

New  York  City 

R.  A.  MEEKER 
State  Highway  Engineer  of  New  Jersey. 

LOGAN  WALLER  PAGE,  M.  Am.  Soc.  C.   E. 
Director,  U.  S.  Office  of  Public  Roads 


TERM  EXPIRES  1915 

S.  D.  FOSTER,  Assoc.  M.  Am.  Soc.  C.  E. 
Chief  Engineer,  State  Highway  Department  of  Pennsylvania 

P.  L.  HARDISON 
Assistant  Engineer,  Maine  State  Highway  Commission 

FRANK  D.  LYON 
Ex-Deputy   Commissioner   of   Highways   of   New   Yofk 

JAMES  H.  MACDONALD 
Ex-State  Highway  Commissioner  of  Connecticut 

CLIFFORD  RICHARDSON,  M.  Am.  Soc.  C.  E. 
Consulting  Engineer 

W.  J.  ROBERTS,  M.  Am.  Soc.  C.  E. 
Ex-State  Highway  Commissioner  of  Washington 


EXECUTIVE  COMMITTEE 

G.  W.  TILLSON 

E.  L.  POWERS 

R.  A.  MEEKER 
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COMMITTEE  ON  LEGISLATION 

W.  A.  McLEAN,  Chairman 

A.  R.  HIRST 

A.  N.  JOHNSON 

E.  L.  POWERS 

JOSEPH  HYDE  PRATT 


COMMITTEE  ON  STANDARDS 

NELSON  P.  LEWIS,  Chairman 

HENRY  L.  BOWLBY 

A.  W.  DEAN 

A.  B.  FLETCHER 

S.  D.  FOSTER 

C.  A.  KENYON 

W.  A.  McLEAN 

R.  J.  POTTS 

JOSEPH   HYDE  PRATT 

FRANK  F.  ROGERS 
GEORGE  W.  TILLSON 
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LIST  OF  MEMBERS 

Active 

ACKERMAN,   F.   W.,   Chemist,   Barrett  Mfg.   Co.,   86  Pierrepont 

St.,  Brooklyn,  N.   Y. 
ADAMS,    ALLISON  L.,    Resident   Asst.    Secy.,    American    Surety 

Co.  of  N.  Y.,  100  Broadway,  New  York,  N.  Y. 
AFFLECK,  B.  F.,  Genl.  Sales  Agt.,  Uplversal  Portland  Cement 

Co.,  208  S.  La  Salle  St.,  Chicago,  111. 
AIKENHEAD.  CLARENCE,  Genl.  Contractor.  331  Powers  Block, 

Rochester,  N.  Y. 
AITKEN,  A.  J..  Iroquois  Iron  Works.   374   Baynes  St.,   Buffalo, 

N.  Y. 
ALBERT,  J.  T.,  1610  St.  Paul  St.,  Baltimore,  Md. 
ALLEN,  JR.,  C.  R.,  Cons.  Engr.,  172  Spring  St.,  Saratoga  Springs, 

ALLMAN,  THOS.  H.,  County  Engr.,  Cathlamet,  Wash. 
ANDERSON.  JAMES,  Road  and  Genl.  Contractor,  Menands,  N.  Y. 
ANDERSON,  W.  J.,  Road  and  Genl.  Contractor,  Menands,  N.  Y. 
ANDRESEN,  H.  P..  Sales  Engineer,  139  N.  Clark  St.,  Chicago.  111. 
ANDREWS,   L.   F.,   Coudersport.  Pa. 
ANGELL,  CHAS.  A..  Vice-Pres.,  Cranford  Co.,  190  Montague  St., 

Brooklyn.   N.    Y. 
ANNIS,    ROSS    E.,    Salesman,    The   Texas    Co.,    18    Oakland    St., 

Natick    Mass. 
ANSCHUTZ,  H.E.,  Highway  Engr.,  Desoto  County,  Arcadia,  "Fla. 
ARNOLD,    C.    H.,    Chief    Clerk,    Road    Dept.,    Allegheny    County 

Court  House,  Pittsburgh,   Pa. 
ASH,  LOUIS  R.,  Kansas  City.  Mo. 
ASHER,  JOE,  County  Judge,  Little  Rock,  Ark. 
ATKINSON,  T.   R.,  Bismark,  N.   D. 
ATKINSON,   W.   E.,   State  Highway   Engr.,   New  Orleans   Court 

Bldg.,  New  Orleans,  La. 
AU,  ROGER  J.,  Supt.,  54  Sherman  Ave.,  Mansfield,  O. 
AYRES,    E.    F.,    Highway   Engr.,    Oregon    Agricultural    College, 

Corvallis,   Ore. 

BACHMANN,    FREDK.    G.,    Secy.,    Markle    Cement    &    Coal    Co.. 

Muskegon,  Mich. 
BADER,  DANIEL  S.,  Treas.,  Philadelphia  Paving  Co.,  1345  Arch 

St.,  Philadelphia,  Pa. 
BADER,  EDW.  L.,  Contractor,  Atlantic  City,  N.  J. 
BAKER,  R.  W.,  Contractor,  467  Broadway,  Albany,  N.  Y. 
BALL,  JAMES  W.,  Contractor,  Wyncote,  Pa. 
BAMBERGER,  M.  M.,  Contractor,  201  N.  16th  St..  East  Orange, 

N.   J. 
BANKS,   GEO.  N.,   Contractor,   Wildwood,  N.  J. 
BARLOW,  J.  E.,  Prin.  Asst.  City  Engr.,  City  Hall.  Cincinnati,  O. 
BARNARD,   F.  M.,  Secy.,  Am.  Assn.   Creo.   Wood  Pvg.  Mfrs.,   10 

S.  La  Salle  St.,  Chicago.  111. 
BARNES,    F.    G.    P.,   New    Haven    Gas   Light   Co.,   80   Crown   St.. 

New  Haven,  Conn. 
BARR,  B.  ARTHUR,  Road  Inspector,  Anthony,  R.  I. 
BARR,  C.  J.,  Road  Material.  Lebanon,  Pa. 
BARRETT.  ROBERT,  Windsor,  Vt. 
BAY,    FRED,    Asst.    Engr.,    Bureau    of    Highways,    2135    East 

Dauphin  St..  Philadelphia.   Pa. 
BAYLISS,  CHAS.  W.,  Mgr.  Road  Dept,  Barber  Asphalt  Paving 

Co..  Land  Title  Bldg.,  Philadelphia,  Pa. 
BEACH,    R.    C,    Pres.,    State   League    of   Commercial   Bodies   of 

Idaho,  Lewiston,   Idaho. 
BEAM.  JOHN  B.,  Tyrone.   Pa. 
BEARD.   B.  N..  Contractor,  Shelton.   Conn. 
BEATTY,  W.  T.,  Pres.,  Austin-Western  Co.,  Ltd.,  Karpen  Bldg.. 

Chicago.  111. 
BECK,  HARRY  N.,  Muskegon,  Mich. 
BECK,  RAYMOND,  Chief,  Touring  Bureau,  B.  F.  Goodrich  Co., 

Akron.  O. 
BECKER,  E.  L.,  Supt.  Public  Works.  19  Main  St.,  Cortland,  N.  Y» 
BECKLEY,  A.  J.,  Mgr.,  Beckley  Perf.  Co.,  North  Ave.,  Garwood, 

N.  J. 
BEDFORD.  THOS.  A..  Div.  Engr..  Cal.  State  Highway  Commis- 
sion, Dunsmulr,  Cal. 
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BEECROFT,  DAVID,  Editor,  Class  Journal  Co.,  239  W.  39th  St., 
New  York,  N.  Y. 

BELL,  W.  A..   Pendell  Court,  Bletchlnpley,  Surrey,  England. 

BENEDICT,  E.  L.,  Paving  Supt.,  617  Munsey  Bldgr.,  Baltimore, 
Md. 

BENNETT,  MARCH  G.,  Genl.  Mgrr.,  Samuel  Cabot,  Inc.,  141  Milk 
St.,  Boston,  Mass. 

EENNINGHOFP,  DAVID  Fi,  Commissioner,  Ablngton  Town- 
ship, McKinley,  Pa. 

BILLINGSLEY,  J.  W.,  Cons,  and  Const.  Engr.,  725  Chronicle 
Bldg.,  Houston,  Tex. 

BIXBY,  W.  H.,  736  Southern  Bldg.,  Washington,  D.  C. 

BIXLER,  C.  M.,  Portage  Silica  Co.,  503  Stambaugh  Bldg.. 
Youngstown,  O. 

BLAIR,  WILL  P.,  Secy.,  National  Paving  Brick  Mfrs.  Assn., 
830   B.  L.  E.  Bldg.,  Cleveland,  O. 

BLAKE,  JR.,  WM.  J.,  City  Engr.,  Newburgh,  N.  Y. 

BLANCHARD.  ARTHUR  H.,  Prof,  of  Highway  Engrg.,  Colum- 
bia University.  New  York,  N.  Y. 

BLANEY,  CHARLES  D.,  Chmn.,  Cal.  State  Highway  Commis- 
sion, 2780  Vallejo  St.,  San  Francisco,  Cal. 

BODMER,  WM.,  Supt.,  Pa.  State  Highway  Dept.,  94  Dana  St., 
Wilkes-Barre,  Pa. 

BOOMER,  PERLEY  E..  Civil  Engr.,  Maxine  Park  Land  Co.. 
Landing  P.  O.,  N.  J. 

BORDEN,  GEORGE  W.,  Box  215,  Goldendale,  Wash. 

BORN,  JOHN,  New  Sheffield,  Pa. 

BOTTS,  JAMES  B.,  Pres.,  Dominion  Metal  Products  Co.,  Roa- 
noke, Va, 

BOSWELLv  H.  L.,  Asst  Secy.,  Holt  Caterpillar  Co.,  50  Church 
St.,  New  York,  N.  Y. 

BOWDITCH,  JR.,  J.,  Mgr.,  Highway  Dept.,  Trussed  Concrete 
Steel  Co.,  Detroit,  Mich. 

BOWER,  CHARLES  E.,  County  Supt.  of  Highways,  163  E.  2nd 
St.,  Corning,  N.   Y. 

BOWLBY,  HENRY  L.,  State  Highway  Engr.,  Salem,  Ore. 

BOXWELL,  L.  G.,  Secy,  and  Mgr.,  Tennessee  Metal  Culvert  Co.. 
62  Arcade,  Nashville,  Tenn. 

BOYD,  D.  C,  Pres.,  Gallon  Iron  Works  &  Mfg.  Co.,  Gallon,  O. 

BOYD,  THOMAS  Y.,  Clerk,  Wayne  County  Commissioners, 
Honesdale,   Pa. 

BREED.  C.  B.,  Assoc.  Prof,  of  Civil  Engrg.,  Mass.  Inst,  of  Tech.; 
Cons.  Engr.,  Barrows  &  Breed.  6  Beacon  St.,  Boston,  Mass. 

BRICE,  JONATHAN  K.,  Cons.  Engr.,  714  W.  Market  St,  Lima,  O. 

BRISTOW,  JOHN,  Genl.  Contractor,  Narragansett  Pier,  R  I. 

BROOKE,  CAPT.  MARK.  Asst.  to  Engr.  Commissioner,  D.  C. 
District  Bldg.,  Washington,   D.   C. 

BROOKER,  THEO.  L,  Supt.  of  Streets,  141  Chambers  St.,  New- 
burgh, N.  Y. 

BROWN.  JOSEPH  L.  443  N.  4th  Ave.,  Saginaw,  Mich. 

BROWN.  R.  T.,  Highway  Engr.,  Chapel  Hill,  N.  C. 

BROWNING,  M.   S..  2700  Washington  Ave..  Ogden,  Utah. 

BRUERE.  HENRY,  City  Chamberlain,  Municipal  Bldg.,  New 
York,  N.  Y. 

BRUGH,  H.  S.,  Chas.  T.  Eastburn  Co.,  416  Walnut  St.,  Greens- 
burg,  Pa. 

BUCK,  RAYMOND  F.,  Asst.  Supt.  Highways,  3128  Emerald  St.. 
Philadelphia,  Pa. 

BURRIDGE.  A.  L.,  County  Road  Engr.,  Crystal  Falls,  Mich. 

BUTHS,  JOSEPH,  39  Pearl  St.,  Hartford,  Conn. 

BUTLER,  S.  FRANK.  Engr.,  Assn.  of  Am.  Portland  Cement  Mfrs., 
1526  Land  Title  Bldg..  Philadelphia,  Pa. 

BUTLER,  W.  P.,  353    E.  10th  St.,  Portland,  Ore. 

CAIRNS,  R.  A.,  City  Engr.,  Waterbury.  Conn. 
CALEF.  M.  T.,  Road  Engr.,  700  Journal  Bldg.,  Portland,  Ore. 
CALLAN,  COL.  L.  H..  Contractor,   Bristol,  R.  I. 
CAMPBELL,  M.  M.,   Engr.   &  Surv.,   Road  Dept..  Corp.   of  Mon- 
treal, P.  O.  Box  385,  Montreal,  Quebec,  Canada. 
CANIZARES.  F.  A.,  Secy.,  R.  H.  Johnson  Co.,  Wayne.  Pa. 
CARPENTER,  G.  V.,  County  Road  Engr.,  Iron  Mountain.  Mich. 
CARPENTER,   H.   S.,    Reglna,    Sask.,    Canada. 
CARR,  G.  D.,  Asphalts,  2484  W.  4th  St.,  Cleveland,  O. 
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CARR,  JOHN  T.,  Dlv.  Foreman,  428  Ferry  St.,  Trenton,  N.  J. 

CARUTHERS,  WM.  S.,  Div.  Engr.,  Cal.  State  Highway  Com- 
mission, San  Luis  Obispo,  Cal. 

CASE,  B.  J.,  Sodus,  New  York. 

CASE.  F.  A,  Cont.  Agt.,  8  Aspen  Ridge,  Elmlra,  N.  Y. 

CASEY.  JR.,  I.  J.,  Engr.,  1091  Clinton  Ave.,  Irvington,  N.  J. 

CHAMBERLAIN,  ARTHUR  B.,  Transportation  Club,  New  York, 
N.  Y. 

CHOLLAR,  W.  T.,  Mgr.,  Road  Dept.  Atlas  Portland  Cement  Co.. 
30  Broad  St..  New  York,  N.  Y. 

CHRISTIE.  ROBERT  L.,  Road  Oil  Salesman,  Standard  Oil  Co.  of 
N.    y..   26   Broadway,   New   York.  N.   Y. 

CHURCH.  S.  R.,  Mgr.,  Researcli  Dept,  Barrett  Mfg.  Co.,  17  Bat- 
tery Place,  New  York,  N.  Y. 

CLARK.  ALFRED,  Supt.  of  Streets,  Room  4,  City  Hall,  Con- 
cord. N.  H. 

CLARK.  FREDERICK  H.,  Supt.  of  Streets  &  Engrg.,  Adminis- 
tration Bldg.,  Springfield,  Mass. 

CLARK.  W.  LEWIS.  Div.  Engr.,  Div.  7.  Cal.  State  Highway 
Commission,  912  Union  Oil  Bldg..  Los  Angeles.  Cal. 

CLARKE.  CHAS.  F.,  Resident  Engr.,  State  Highway  Dept,  Box 
126.  Hillsboro,  O. 

CLIFFORD.  C.  H..  Supt  of  Streets,  City  Hall.  Portland,  Me. 

COHEN.  FRANK  L.,  Contractor,  49  Niagara  St,  Buffalo,  N.  Y. 

COLE.  G.  O.,  Secy.,  Greece  Const  Co.,  78  Grand  Ave.,  Rochester, 
N.  Y. 

COLE,   W.   A.,   Contractor,   Roselle   Park,   N.   J. 

COLGATE,  JAS.  C,  Broker.   36  Wall  St.  New  York.  N.  Y. 

COLLIER,  BRYAN  C,  Genl.  Supt  &  Engr.,  Hassam  Paving  Co., 
7  E.  42nd  St,  New  York,  N.  Y. 

COMPTON,  R.  KEITH,  Chmn.,  Paving  Commission,  City  Hall, 
Baltimore,  Md. 

CONDON.   PATRICK   H.,   Bristol.   Conn. 

CONNELL,  MAURICE  J..  Road  Builder.  135  Union  St.  Hacken- 
sack,  N.  J. 

CONNELL,  WM.  H..  Chief.  Bureau  of  Highways  &  Street  Clean- 
ing, City  Hall.  Philadelphia.  Pa. 

CONNER.  HENRY  P.,  Asst  Treas..  Pa.  R.  R.  Co.,  Radnor.  Pa. 

CONNOLLY,  PETER  F.,  Contractor,  77  Perkins  St,  Boston. 
Mass. 

CONNOR.  P.  A.,  Genl.  Contractor,  Huntingdon,  Quebec,  Canada. 

CONSTABLE,  JOHN  G..  Genl.  Sales  Agt.  Kelly-Springfleld  Road 
Roller  Co.,  212  Union  Trust  Bldg.,  Baltimore.  Md. 

CONZELMAN,  JOSEPH  H.,   25   Lincoln   St,  Bristol,  Conn. 

COOK,  ARTHUR  B^  2001  Carter  St.  Joplin,  Mo. 

COOK.  D.  B.,  Vice-Pres.,  Acme  Road  Machinery  Co.,  Frankfort, 
N.  Y. 

COOK,  GEORGE  WARD,  Pres.,  Merrimack  River  Valley  Imp. 
Assn.,  106  Main  St,  Haverhill,  Mass. 

COOK,  WALTER  A.,  Pres.,  Acme  Road  Machinery  Co.,  Frank- 
fort. N.  Y. 

COOKSEY.  R.  M.,  Prin.  Asst.  Engr.,  Paving  Commission,  207 
City  Hall.  Baltimore,  Md. 

COOLEY,  GEO.  W..  Secy,  and  State  Engr..  Minn.  State  Highway 
Commission,  Capitol.  St.   Paul,   Minn. 

COOMBE,  R.  C,  Inland  Steel  Co.,  1105  First  Nat  Bk.  Bldg.. 
Chicago,  111. 

COON,  BOLTON  G..  Contractor.  Luzern,  Pa. 

CORTELYOU.  SPENCER  V..  Prin.  Asst  Engr..  Div.  7.  Cal.  State 
Highway  Commission,  365  East  Avenue  52,  Los  Angeles,  Cal. 

COSTIGAN.  EDWARD.  Supt..  Washington  Asphalt  Block  &  Tile 
Co..  439  4th  St,  N.  W..  Washington. 

COWDEN.  E.  CLARK,  Civil  Engr.,  222  Market  St,  Harrisburg. 
Pa. 

COX.  WILMER  B..  Secy..  Wlllstown  Township.  Malvern,  Pa. 

CRAIG    GEO.  W..  Omaha,  Neb. 

CRANE,  C.  A.,  Secy.,  Genl.  Cont.  Assn.,  21  Park  Row  New 
York.  N.  Y. 

CRANSTON,  MILTON  M.,  Salesman,  The  Texas  Co.,  P.  O  Box 
242.  Providence.  R.  I. 

CRAVER.  H.  H..  Chief  Chemist,  Pittsburgh  Testing  Laboratory. 
Pittsburgh.  Pa. 

CRESSY,  W' ALTER,  Contractor,  Gloucester,  Mass. 
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CROSBY,  MAJOR  W.  W.,  Cons.  Engr..  Munsey  Bldg.,  Baltimore, 

Md. 
CUNNINGHAM.  THOS.  T.,  Pres.,  Philadelphia  Paving  Co.,   1345 

Arch  St.,   Philadelphia,  Pa. 
CURRIER,  R.  S.,  20  East  St,  Barre,  Vt. 
CURTIS,  M.  P.,  Omaha,  Neb. 
CUTTER,  F.  G.,  Genl.  Agt.,  Warren  Bros.  Co.,  10  S.  La  Salle  St., 

Chicago,  111. 


DALEY,  A.  E.,  Lehigh  Portland  Cement  Co.,  Penna  Bldg..  Phila- 
delphia. Pa. 
DARLING,  E.  A.,  Farmer,  East  Burke,  Vt. 
DARLINGTON.  NEWELL  D.,  Cal.  State  Highway  Commissioner, 

Trust  &  Savingrs  Bldg.,  Los  Angeles,  Cal. 
DART,  J.  VINTON,  Highway  Engr.,  City  Hall,  Providence,  R.  I. 
DAVENPORT,  H.  H..  Supv.  Repairs,  State  Roads,  Pomfret.  Conn. 
DAVIDSON,  WILSON  M.,  R.  F.  D.  No.  1,  Box  No.  180,  Wilkins- 

burg,   Pa. 
DAVIES,  JOHN  R.,  Supt.  of  Turnpikes,  437  York  Ave..  Jenkin- 

town.  Pa. 
DAVIS.    CHARLES   HENRY,    Pres.,    National    Highways    Assn., 

South  Yarmouth,  Mass. 
DAVIS,   THOS.   M.,   402   King  St..  Medford,  Ore. 
DAYTON,  J.  CHAS.,  County  Supt.  of  Highways,  133  Genesee  St.. 

Auburn,  N.  Y. 
DEAN,  ARTHUR  W.,  Chief  Engr.,  Mass.  Highway  Commission, 

34  Oxford  St.,  Winchester,  Mass. 
DEARING,  M.  C,  Supt.,  Am.  Tar  Co.,  137  Pleasant  St..  Maiden, 

Mass. 
DE  MICHlEL,  JOHN,  Contractor,  Torrington,  Conn. 
DEMING.  RICHARD,  Mgr.,  Am.  Surety  Co..  100  Broadway,  New 

York.  N.  Y. 
DEMMLER,  A.  J.,  217  Stratford  Ave.,  Pittsburgh,  Pa. 
DEVEREAUX.  R.  L.,  Supt.  of  Highways,  Cresson,  Pa. 
DEWEY,   JOHN   A.,   Mgr.,   Buffalo   Steam  Roller   Co.,   523-145    S. 

Spring  St.,  Los  Angeles,  Cal. 
DIEHL,   GEORGE  C,   County   Engr.,   575   Ellicott  Square,  Buf- 
falo. N.  Y. 
DOOLEY.    EUGENE   L.,    McAvoy   Vitrified   Brick    Co..    Philadel- 
phia. Pa. 
DOOLEY,  THOS.  L.,  Genl.  Foreman.  Asphalt  Repairs,  5057  West 

End  Ave.,  Chicago,  111. 
DORIETY.  ROBERT,  Contractor,  168  Ridge  St..  Newark,  N.  J. 
DOYLE.  WM.  H.,  Contractor.  Berwyn,  Pa. 
DRANEY,  J.  R.,  Sales  Mgr.,  U.  S.  Asphalt  Refining  Co..  90  West 

St.,  New  York,  N.  Y. 
DREW.  N.  C.  Salesman,  Barrett  Mfg.  Co.,  Boston,  Mass. 
DREYFtTS.  SAM  C,  Highway  Engr..  Dists.  2-4,  Smith  Co..  Box 

172.  Tyler,  Tex. 
DRISCOLL,  MICHAEL,  Supt.   of  Streets,  9  Kent  St.,  Brookllne, 

Ma. MS. 
DROWNE.  HENRY  B.,  Instructor  In  Highway  Engrg.,  Columbia 

University.  New  York.  N.  Y. 
DUFFEY.    LUKE   W.,    Chmn.    Good    Roads   Comm.,   Indianapolis 

Chamber  of  Commerce,  8  W.  Ohio  St.,  Indianapolis.  Ind. 
DUFRESNE.  JOHN  C,  Cons.    Civil   Engr.,   P.   O.  Draw  No.  218, 

Penticton.  B.  C,  Canada. 
DUNN.   E.   C,  City  Engr.,  504  Duke  St.,  Alexandria,  Va. 
DUNN,   F.   B.   Genl.  Mgr.,   Dunn   Wire-Cut-Lug  Brick  Co.,  Con- 

neaut.  O. 
DUNN.  W.  H..  Kansas  City.  Mo. 

DUNN.  JOHN  S.  G..  Supt.  of  Highways,  Bryn  Mawr,  Pa. 
DU    PONT,    GENERAL   T.    COLEMAN,    Pres..   E.   L    du   Pont   de 

Nemours   Powder  Co..   Wilmington,   Del. 
DURHAM,  HENRY  WELLES.  Chief  Engr.,  Bureau  of  Highways, 

Borough  of  Manhattan,  21  Park  Row,  New  York,  N.  Y. 
DUTY.    SPENCER    M..     Pres.,    The    Deckman-Duty    Brick    Co.. 

Swetland  Bldg.,  Cleveland,  O. 


EAGER,    GEORGE   W.,   Supv.,   Essex  County   Roads,    Millburn. 

N.  J. 
EARL,  FRANK  B..  Salesman.  Barrett  Mfg.  Co.,  17  Battery  PL, 

New  York,  N.  Y. 

308 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'   ArfSOCIATlOM 

EARLE,  JR.,  RALPH  D.,   County   Engr.,   Bergen  County,  N.  J.f 

281  State  St.,  Haekensack,  N.  J. 
EASTBURN,  CHARLES  T.,  Road  Contractor.  Yardley,  Pa. 
EDY,  JOHN  N.,  Asst.  City  Engr.,  607  N.  28th  St.,  Billings.  Mont 
ELLIS,  FRED  E..  Mgr.,  Essex  Trap  Rock  &  Const.  Co..  Peabody, 

ELSENHANS,  G.  H..  Chief  Draftsman,  Pa.  State  Highway  Dept., 
2140  Green  St.,  Harrlsburg,  Pa. 

EMMONS,  WALTER  J.,  482  Laurel  Hill  Ave.,  Arlington,  R.  1. 

ENDSLEY,  G.  F.,  Supt.  of  Highways,  Somerset,  Pa. 

ENT,  C.  B.,  Supt  of  State  Highways,  28  W.  3rd  St.,  Bloomsbury, 
Pa. 

ESSICK,  JR.,  P.  J.,  Highway  Insp.,  5th  St.  and  67th  Ave.,  Oak 
Lane,  Philadelphia.  Pa. 

ETNYRE,  E.  D.,  Mfr.,  Street  Sprinklers  and  Flushers,  Oregon, 
111. 

EVANS,  H.  ELMER,  Evans  Cataract  Const.  Co..  353  Jefferson 
St.,  Buffalo,  N.  Y. 

EVANS.  WALTER  A.,  Director,  Essex  County  Board  of  Free- 
holders. 107  Second  St.,  South  Orange,  N.  J. 

FAFARD,  EDWARD,  Supt,  Quebec  Road  Dept,  Lauzon,  Que., 
Can. 

FAIR,  FRED..  Aast.  Secy.,  Mass.  Highway  Commission,  15  Ash- 
burton  Place,  Boston.  Mass. 

FALLIS,  W.  S.,  Highway  Engr.,  N.  C.  Geological  and  Economic 
Survey,  Henderson.  N.  C. 

FARRINGTON,  WM.  R..  Div.  Engr.,  Mass.  Highway  Commission, 
10   Bank  Bldg.,  MIddleboro,  Mass. 

FAY,  FRANK  T..  New  Eng.  Rep.,  Road  Oil  Dept,  Standard  Oil 
Co.,  50  Congress  St.,  Boston,  Mass. 

FERGUSON,  JAMES  E.,  Engr.,  Assn.  of  Am.  Portland  Cement 
Mfrs.,  1526  Land  Title  Bldg.,  Philadelphia,  Pa. 

FERGUSON,  LEWIS  R..  Engr.,  Assn.  of  Am.  Portland  Cement 
Mfrs.,  1526  Land  Title  Bldg.,  Philadelphia.  Pa. 

FISHER,  EDWIN  A.,  City  Engr.,  30  Albemarle  St,  Rochester. 
N.  Y. 

FISHER,  STEPHEN  J.,  Chief  Street  Inspector,  235  N.  Lockwood 
Ave.,  Chicago,  111. 

FITCHCROFT,  W.  H..  Supt  Road  Bldg.,  Farmingdale,  N.  J. 

FLANIGAN,  PATRICK,  Genl.  Contractor,  Lexington  &  Calvert 
Sts..  Baltimore,  Md. 

FLETCHER.  AUSTIN  B.,  State  Highway  Engr.  of  Cal.,  Sac- 
ramento, Cal. 

FLETCHER,  H.  E.,  Pres.,  Hildreth  Granite  Co.,  31  State  St, 
Boston,  Mass. 

FLINN,  WILLIAM,  Contractor,  1455  K  Highland  Ave.,  Pitta- 
burgh,  Pa. 

FORCE.  H.  W..  Mgr.,  Cal.  Corrugated  Culvert  Co.,  5th  &  Parker 
Sts..  Berkeley,  Cal. 

FORD.  FREDERICK  L.,  City  Engr.,  City  Hall,  New  Haven, 
Conn. 

FOSTER.  SAMUEL  D..  Chief  Engr.,  Pa.  State  Highway  Dept, 
Harrisburg,  Pa. 

FOWLER,   F.   G.,   Contractor.  Mt.  Kisco.  N.  Y. 

FOX,  ALVIN  B.,  County  Engr.,  Middlesex  County,  137  Smith  St, 
Perth  Amboy,  N.  J. 

FOX,   WM.   G..   Contractor,   14  York   Ave.,   Saratoga  Spgs,  N.   Y. 

FRANKLIN.  BENJ.,  Cons.  Engr..  Franklin  County,  166  W.  Hort- 
ter  St.,  Germantown,  Phila,  Pa. 

FRASER.  ALEX.,  Asst  Engr.,  Highway  Dept..  Quebec.  Canada. 

FREY,  EDW.  S.,  Asst.  Engr.,  Pa.  State  Highway  Dept,  53  Jef- 
ferson Ave..   York,  Pa. 

FULENWIDER.   H.  L..   City  Engr..  New  Castle,   Del. 

FULWEILER.  W.  HERBERT.  Chemist  United  Gas  Improve- 
ment Co.,  Broad  &  Arch  Sts.,  Philadelphia,  Pa. 

GAFFEY,   JOHN  A.,    Genl.    Contractor,    19    Curtis   St.,    Medford, 

Mass. 
GALLAGHER,  F.  J.,  Contractor.  490  Park  Place.  Brooklyn,  N.  Y. 
GALLIGAN,   W.   J.,    Asst    Supt   of   Streets.   6521   Minerva  Ave., 

Chicago,  111. 
GAMBLE,  SAMUEL,  Genl.  Contractor.  230  Main  St..  Carnegie,  Pa. 
GANNON.  W.  J.,   Street  Commissioner.  Medford.  Mass. 
GARBI.  JR.,  LOUIS.  24  Dana  Ave..  Albany,  N.  Y. 
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GARTLAND.  JR.,  JOHN  J.,  Salesman,  The  Texas  Co.,  17  Batterjt- 

Place,  New  York,  N.  Y. 
GAVETT.  ANDREW  J.,  Street  Commissioner  &  City  Surv.,  151 

North  Ave.,  Plalnfleld,  N.  J. 
GAYNOR,  JAMES  L.,   Pres.,   Gaynor  Cont.   Co.,   327  Washlngrton 

Ave.,  Scranton,  Pa. 
GEARHART,  W.  S.,  State  Engr.,  Manhattan,  Kansas. 
GEER,  J.  HENRY,  Supt..  Pa.  State  Higrhway  Dept.,  New  Brigh- 
ton, Pa. 
GEPHART,  JR.,  JOHN  T.,  Asst.  Maintenance  Engr.,  Bureau  of 

Township   Highways,    Pa.    State   Highway   Dept..   Harrisburg. 

Pa. 
GILBERT.   SEYMOUR  P.,  Chmn.,   Road  Committee,   47  Oakland 

Ave.,  Bloomfleld,  N.  J. 
GILL,  THOMAS  H.,  Pine  Valley,  N.  Y.  , 

GILLESPIE,   JOHN   S..   Road   Commissioner.   Allegheny  County, 

Court  House,   Pittsburgh,  Pa. 
GILLESPIE.  RICHARD  H.,  Chief  Engr.  of  Sewers  &  Highways. 

Borough  of  Bronx,  2774  Brlggs  Ave..  New  York,  N.  Y. 
GIROUARD,  HONORE,  Cons.  Civil  Engr.,  296  Pare  La  Fontaine, 

Montreal,  Quebec,  Canada. 
GLANCY,  CHAS.  H.,  R.  P.  D.  No.  5,  Lebanon,  O. 
GODDARD.  ASA,   Genl.  Mgr.,  Asa  Goddard  Co.,   2110  E.   83d  St., 

Cleveland,  O. 
GODFREY.  F.  N.,  Olean,  N.  Y. 

GOODELL.  J.  M.,  106  Lorraine  Ave..  Upper  Montclair,  N.  J. 
GOODHUE,   A.  J..   Western   Sales  Mgr.,   U.   S.   Cast  Iron  Pipe  & 

Foundry  Co..  923  Peoples  Gas  Bldg.,  Chicago.  111. 
GOODRICH,    E.   II.,   U.   S.   Wood   Preserving   Co.,    130    Fitch   St., 

Syracuse.  N.  Y. 
GOODSELL,  D.  B..  Asst.  Engr.,  Dept.  Pub.  Works,  344  S.  72d  St., 

New  York.  N.  Y. 
GORDON,  JOHN  H..  Contractor,  Albany,  N.  Y. 
GOTT.  O.  H..  Civil  Engr..  Avon,  N.  Y. 

PRABILU   LEE  ROBERTS,   Supt..  Suburban  Roads,  D.  C,  Dis- 
trict Bldg..  Washington,  D.  C. 
GRAHAM.   E.  R.,  1417  Railway   Exchange.   Chicago,   111. 
GREGORY,  B.'  P.,  Secy.,  Board  of  Supervisors,  Derry  Township, 

Mifflin  County.  Pa.    426  Electric  Ave..  Lewistown.  Pa. 
GROSSART,  LEWIS  J.  H.,  Town  Engr.,  Northampton  &  Catasau- 

qua.   Allentown,   Pa. 
GRUNDY.  JOSEPH  R..  Mfr..  Radcllffe  St..  Bristol,  Pa. 
GUENTHER,   W.   L..  Vlce-Pres.,   J.   Jacob   Shannon   &   Co.,   1744 

Market  St..  Philadelphia,  Pa. 


!  ' 

HADERT,  J.  A..  Commissioner  of  Public  Works,  Cltv  Hall.  New 
Rochellp.  N.  Y. 

HAFFNER.  HARRY  E.,  Construction,  2082  Kennedy  Ave..  Bal- 
timore, Md. 

HALL,  A.  ACTON.  Ohio  Marble  Co.,  Piq'ia,  O. 

HALL,  HARRY  C.  Lacka.  County  Road  Engr..  714  Mears  Bldg., 
Scranton,   Pa. 

HALL.  John  W.,  Pres..  The  Westport  Paving  Brick  Co.,  1202 
Garrett  Bldg..   Baltimore,   Md. 

HALLOCK,  J.  C,  Deputy  Chief  Engr.,  Dept.  Pub.  Wks.,  City 
Hall.  Newark.  N.  J. 

HALLOWELL.  H.  W..  Bethayres,  Pa. 

HALTON.  WM..  Mgr..  Chas.  T.  Eastburn  Co.,  104  W.  Sydney 
Ave.,  Mt.  Vernon,  N.  Y. 

HANNAMAN.  D.  A.,  Insp.,  Md.  State  Roads  Commission,  23d  St. 
&  Maryland  Ave.,  Baltimore,  Md. 

HARDISON,  P.  L,  Asst.  Engr.,  Maine  State  Highway  Commis- 
sion, Augusta,  Me. 

HARDT,  C.  W..  Asst.  Engr..  Pa.  State  Highway  Dept.  Harris- 
burg, Pa. 

HARRINGTON,  W.  G..  Good  Roads  Machy.  Co.,  50  Church  St.. 
New  York.  N.  Y. 

HARRISON.  MITCHEL,  1128  Ave.  of  the  Presidents,  Washing- 
ton, D.  C. 

HART,  W.  O..  Attorney,  134  Carondelet  St..  New  Orleans,  La, 

HASELWOOD,  FRED  W..  Prln.  Asst.  Engr.  Dlv.  1,  Cal.  State 
Highway  Commission,  WUlits,  Cal. 

HATFIELD.  W.  H..  Supt.  State  Highway,  Mansfield,  Pa. 

HATHAWAY,  ERWIN  O..  Asst.  Engr.,  State  Highway  Dept. 
Nashua,  N.  H. 
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HAWLEY,  JOHN  B.,  City  EnRrr..  Boonton  Club,  Boonton,  N.  J. 
HAYDEN,    P.    L.,    Salesman,    Lehigh    Portland    Cement    Co.,    91 U 

Penna.  Bldg:.,  Philadelphia.  Pa. 
HEADLEY,    W.    T..    Pres.,   Headley   Good  Roads   Co.,    1631    Real 

Estate  Trust  Bldg-,   Philadelphia,   Pa. 
HEERMANCE.   VAN  NESS.   Pres.,   Virginia  Concrete   &   Engrg. 

Co..  Rock  Mount,  Va. 
HEINONEN,  HENRY  J.,  40  Widmer  St.,  Toronto.  Ont.,  Canada. 
HEMPELMANN.    W.    L..    Engr.,    Bituminous    Roadways.    Street 

Dept.,  St.  Louis.  Mo. 
HENDRICKSON,  CLINTON  J..  Pres.,  Hendrickson-McCabe  Const. 

Co.,  Spencerport,  N.  Y. 
HENRY,  GABRIEL,  Chief  Engr.,   Dept.  of  Highways,   55  D'Art-v 

igrny,  Quebec.  Que.,  Canada. 
HENRY,  PHILIP  W.,  Cons.  Engr..  25  Broad  St.,  New  York,  N.  Y. 
HERRICK,  I.  A.,  Secy.,  Deadwood  Business  Club.  382   Williams 

St..   Deadwood.    S.   D. 
HILDRETH    HERBERT   V.,    Genl.    Mgr.,   Hildreth    Granite   Co., 

31   State  St.,   Boston,  Mass. 
HILL.  H.  C,  58  North  St.,  Blnghamton.  N.  Y. 
HILL,    SAMUEL,    Pres.,    Wash.    State    Good   Roads    Assn.,    Lyon 

Bldg..  Seattle,  Wash. 
HILLYER,  V.  S.,  Supt.  &  County  Road  Commissioner,  Ishpem- 

ing.  Mich. 
HILTON.  JOSEPH  L..  Moorestown.  N.  J. 
HILTS.  H.  E.,  Engr.,  Assn.  of  Am.  Portland  Cement  Mfrs.,  1526 

Land  Title  Bldg..  Philadelphia,  Pa. 
HIRST,  A.  R.,  State  Highway  Engr.,  29  E.  Gotham  St.,  Madison, 

Wis. 
HOLLADAY,  J.  E.  B.,  Mayor,  616  Main  St.,  Suffolk.  Va. 
HOLMES,  F.  H.,  Supt.  of  Streets,  City  Hall.  Kankakee.  111. 
HOOD,    RALPH    D.,    Civil    Engr.,    60    Merrimack    St.,    Haverhill, 

HOOKER.  S.  PERCY,  State  Supt.  of  Highways,  Concord,  N.  H. 

HOPKINS.  JAS.  J..  Stockman,  P.  O.  Box  17,  Rawlins,  Wyo. 

HOWARD,  COL.  J.  W.,  Cons.  Engr.,  1  Broadway,  New  York.  N.  Y. 

HOWE.  WALTER  C,  Div.  Engr.,  Cal.  State  Highway  Commis- 
sion. Union  Nat.  Bank  Bldg.,  San  Luis  Obispo,  Cal. 

HUBBARD.  PREVOST,  Chem.  Engr.,  Inst,  of  Industrial  Re- 
search, 19th  &  B  Sts.,  Washington,  D.  C. 

HULBERT,  T.  A.  Assoc.  Editor.  "Good  Roads,"  150  Nassau  St.. 
New  York.  N.  Y. 

HULSE,  E.  G..  City  Engr..  204  E.  State  St.,  St.  Johns.  Mich. 

HUNTER.  JOSEPH  W.,  First  Deputy  Commissioner,  Pa.  State 
Highway   Dept..  Jenklntown,   Pa. 

HUTCHINSON.  F.  S..  Mgr.,  N.  Y.  Tarvia  Dept.,  Barrett  Mfg.  Co., 
17  Battery  PI.,  New  York,  N.  Y. 

HUTCHINSON,  GEO.  W.,  Huff  Bldg.,  Greensburg,  Pa. 


INGRAM.    G.   M..    Pres.,    Southern    Bitullthlc   Co..    602    First   Nat. 

Bk.   Bldg..   Nasjivllle,  Tenn. 
INNIS,  A.   C,  Supv.,   Road  Repairs,   Ridgefleld.   Conn. 
INNIS,  J.  A.,  Woodward,  Okla. 


JACKSON.   ALAN  MATR,   Civil  &   Mech.   Engr.   &   Surv.,   Temple 

Bldg..   Brantford,   Ont..  Canada. 
JACKSON.  S.   W.,  Asst.  Engr.,  Pa.  State  Highway  Dept.,  Wells- 

boro.   Pa. 
JACOB.  R.  CHALMERS,  Pres.,  Juniata  Paving  Co.,  Empire  Bldg., 

Philadelphia.  Pa. 
JEWETT.    W.    O..   Contractor.    Worthington,    O. 
JOHNSON,   A.   H.,   Pres.,   Texas  Hltulithic   Co.,   Praetorian   Bldg., 

Dallas    Tex. 
JOHNSON.   A.*  N..   State   Highway   Engr..   Springfield.   111. 
JOHNSON,  R.  W.,  Salesman  and  Road  Contractor,  The  Jennison 

Wright  Co..  Toledo.  O. 
JOHNSON.  WM.  C.  State  Tnsp.  Roads.  Newton.  Conn. 
JOHNSTON.    FRANK    B.,    Dist.    Mgr..    Booth    Bros.    &   Hurricane 

Isle   Gr.   Co.,   Philadelphia,   Pa. 
JOHNSTON.  JOHN  A..   Div.   Engr..   Mass.  Highway  Commission. 

10  Wayne  St.,  Worcester.  Mas.s. 
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JONES,  FRED.,  Mgr..  Barrett  Mfg.  Co.,  Cincinnati.  O. 
JOYNER,  FRANK  H.,  First  Road  Commissioner  of  Los  Angeles 
County,  Cal.,  310  Palmetto  Drive,  Alhambra,  Cal. 

KALBACH,  STANLEY  M.,  Contractor,  Wildwood,  N.  J. 
KAULL,    P.    S.,    Warren   Brothers   Company,   Ry.   Ex.    Bldg.,   St. 

Louis,  Mo. 
KELLER,  W.  S.,  State  Highway  Engr.,  Montgomery,  Ala. 
KELLEY.  J.  E.,  Resident  Engr.,  N.  Y.  State  Highway  Commis- 
sion, 48  Raines  Park,  Rochester,  N.  Y. 
KELLEY,  JOHN  P.,  First  Asst.  Engr.,  Dept.  of  Highways,  State 
•  of  N.  Y.,  901  Press  Bldg..  Binghamton,  N.  Y. 
KELLOGG,    F.    J.,    Contractor,    Danbury,    Conn. 
KELLOGG,  WALTER,   Falls  Village,  Conn. 
KELLY,  E.  DE  V.,  Civil  Engr.,  N.  Y.  State  Highway  Dept.,  Oris- 

kany,  N.  Y. 
KELLY.  PATRICK  J.,  Marcellus,  N.  Y. 
KENNEDY,  DENNIS  A,  Salesman,  The  Texas  Co.,  146  Summer 

St.,   Boston,  Mass. 
KENNEY,  C.  S.,  County  Road  Engr.,  Dover,  Del. 
KENYON,  C.  A.,  Pres..  Indiana  Good  Roads  Assn.,  1225  N.  Meri- 
dian St.,  Indianapolis,  Ind. 
KERSHAW,    WM.    H.,    Mgr.,    Paving   and    Roads    Division,    The 

Texas  Co..  17  Battery  Place,  New  York,  N.  Y. 
KETCHIN,  W.  M.,  Contractor,  Tariffville,  Conn. 
KEYES,   JOHN  M.,   Chmn.,   Road  Commission,   3  Monument  St., 

Concord,  Mass. 
KING,  JAS.  P.,  Standard  Oil  Co.  of  N.  J.,  57a  Chester  St.,  New- 

ark    N    J. 
KINGSLEY;   E.   a..    Civil   Engr.,    716-717   Southern    Trust   Bldg.. 

Little  Rock.  Ark. 
KINNEY,  WM.  M.,  Insp.  Engr.,  Universal  Portland  Cement  Co., 

208  S.  La  Salle  St.,  Chicago,  111. 
KIRSCHHRAUN,  L..  Dir.,  Chicago  Paving  Laboratory,  160  N.  5th 

Ave.,  Chicago,  111. 
KITCHIN,  PHILIP,  Banking.  1633  South  Hope,  Los  Angeles,  Cal. 
KNEALE.  R.  D..  Prof.  Civil  Engrg..  Mont.  State  Col.  of  Agr.  and 

Mech.  Arts,  ex-officio  member  Montana  State  Highway  Comm., 

Bozeman,  Mont. 
KREWSON,    R.    H.,    Instructor,    Engrg.    Dept.,   U.    of   Pa.,    3423 

Woodland  Ave.,  Philadelphia,  Pa. 

LAHEY,    THOMAS,    Treas.,    Hildreth    Granite    Co.,    31   State   St.. 

Boston,  Mass. 
LAMB.  RICHARD.  Contractor.  136  Liberty  St.,  New  York.  N.  Y. 
LAMSON,  GEO.   W.,  Chicago  Rep.,  Union  Oil  Co.  of  California, 

Rallwav   Exchange,   Chicago,   111. 
LANGEViN,  AIMEE,  Contractor,  6  Snow  St..  South  Bridge.  Mass. 
LAPHAM,  J.  H.,  The  Texas  Co.,  17  Battery  PI.,  New  York.  N.  Y. 
LARNED.    E.    S..    N.    E.    Mgr.,    Lehigh    Portland    Cement    Co.,    6 

Beacon  St.,  Boston,  Mas.*?. 
LA   VELLE.    J.    H.,   Genl.    Inspector,    Bureau    of   Streets,    620    S. 

41st  St..  Chicago,  111. 
LAW,  WM.  J..  Contractor,  Herkimer.  N.  Y. 
LE  COMPTE.  JOHN  L.,  Contractor,  Lakewood.  N.  J. 
LEARY,  C.  A.,  Engr.,  Commission  of  Public  Wks.,  43  Central  St. 

Peabody,  Mass. 
LKAVTTT,  G.  H.,  Supt..  Highways  of  Queens,  Flushing,  N.  Y. 
LETGHTON,    R.    E.,    Genl.    Mgr.,    Universal    Road    Machy.    Co., 

King.ston.   N.   Y. 
LEININGER,   WALTER  G.,  Supt.   of  Streets,  125  S.  Menard  St., 

ChlcapTO.  111. 
LENNANE,   W.   E.,   Contractor,   309  Union  Trust  Bldg..  Detroit. 

Mich. 
LEONHARD,  W.  H..   Mgr.,   Road  Dept.,   Standard  Oil  Co.,   72  N. 

xVdam.s   St..   Chicago,  111. 
LEWIS,  ARTHUR  S.,  Pres.  &  Genl.  Mgr.,  Gcyod  Roads  Const.  Co., 

Chicago.  111. 
LEWIS,  E.  G.,  Salesman,  Bucyrus  Co.,  30  Church  St.,  New  York, 

LEWIS.  NELSON  P..  Chief  Engr.,  Bd.  of  Estimate  &  Apportion- 
ment, Miinicipal   Bldf<.,  New  York,  N.  Y. 

LIGHT,  CHARLES  P.,  Field  Secy.,  Am.  Highway  Assn.,  708  Colo- 
rado Bldg..  Washington,  D.   C. 

Llh^HERNESS,  E.,  Civil  Engr.,  116  Exchange  St.,  Bangor,  Me. 
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LITTLEPORD,  THOS.  S.,  Llttleford  Bros.,  453  E.  Pearl  St.,  Cin- 
cinnati, O. 

LOGAN,  GEO.  R.,  Engr.,  Pa.  State  Highway  Dept.  Amsterdam 
Ave.,  New  York,  N.  T. 

LOGAN,  JAMES.  Burlington  County  Engr.,  Mt.  Holly,  N.  J. 

LONG,  ARTHUR  W.,  Civil  Engr.,  Highway  Dept.,  305  Farr  Bldg., 
Scranton,  Pa. 

LONGHI,  LOUIS,  Contractor,  Torrington,  Conn. 

LOVIS,  ANDREW  M.,  First  Asst.  Engr.,  Mass.  Highway  Com- 
mission, 66  Astoria  St.,  Mattapan,  Mass. 

LOWRY,  JAMES  H.,  Executive  Officer  &  Engr.,  Board  of  Park 
Commissioners,  3109  Park  Ave..  Indianapolis,  Ind. 

LUKENS,  W.  M.,  Street  Commissioner.  Jenkintown,  Pa, 

LUSTIN.  W.  H..  Borough  Engr.,  Roselle  Park,  N.  J..  286  N.  Broad 
St.,  Elizabeth,  N.  J. 

LUTEN,  DANIEL  B.,  Cons.  Engr.,  802  Traction  Terminal,  In- 
dianapolis, Ind. 

LYBROOK.   CHAS.   R..   Logansport,   Ind. 

LYNCH,  EDWIN  LEWIS.  3rd  Asst.  Engr.,  Dept.  Public  Wks.,  41 
Vesper  St.,  Portland,  Me. 

LYON,  FRANK  D.,  1  Park  Terrace,  Binghamton,  N.  Y. 


MACDONALD,  JAMES  H.,  Ex-State  Highway  Commissioner  of 
Conn.,  182  Norton  St.,  New  Haven,  Conn. 

MACKALL.  JOHN  N.,  Engr.  of  Surveys,  Md.  State  Roads  Com- 
mission, Baltimore,  Md. 

MAGUIRE,  GEORGE,  3743  Park  Heights  Ave.,  Baltimore,  Md. 

MAHON,  A.  W.,  State  Engr.,  Helena,  Mont. 

MALLOY,  M.  J.,  Road  Contractor,  Sugar  Notch,  Pa. 

MARBLE,     WILEY     H.,    Chemist,    43     Tlrrell     St.,     Worcester, 

MARCELLUS.  J.  B.,  Engr..  Assn.  Am.  Portland  Cement  Mfrs., 
1526  Land  Title  Bldg..  Philadelphia.  Pa. 

MARIETTA,  ROCKWELL,   Connellsville,  Pa. 

MARKER,  JAMES  R.,  State  Highway  Commissioner,  Hartman 
Bldg.,  Columbus,  O. 

MARRIOTT.  JAMES  C,  Park  Row  Bldg..  New  York,  N.  Y. 

MARSELLIS.   A.   S..  Contractor,  Upper  Montclalr.  N.   J. 

MARSDON.  CORNELIUS,  Paving  Contractor,  222  Sigsbee  St.. 
Grand  Rapids,  Mich. 

MARTIN.   R..  Road  Engr.,  Houghton,  Mich. 

MARVIN,  LE  GRANDE.   852  N.   Columbia  St.,  Frankfort,  Ind. 

MASCETTI.   JOSEPH,   Contractor,   Torrington,   Conn. 

MASURY,  A.  F.,  Mgr.,  New  York  Service  Station,  International 
Motor  Co.,  345  W.   70th  St.,  New  York,  N.  Y. 

MATTIS.  GEORGE,  Chief  A.sst.  Engr.,  Cal.  State  Highway  Com- 
mission, Union  Nat.  Bk.  Bldg..  San  Luis  Obispo,  Cal. 

MAUGHMER,  CARL,  Chief  Asst,  Cal.  State  Highway  Commis- 
sion.  1409   "O"   St.,   Sacramento,   Cal. 

MAURER.  A.  P.,  Mgr.  Sales  Dept.,  Metropolitan  Paving  Brick 
Co.,  Canton,  O. 

McAVOY,  JOHN  C,  Secy,  and  Genl.  Mgr.,  McAvoy  Vitrified  Brick 
Co..  Philadelphia.  Pa. 

McAVOY,  THOMAS  B.,  McAvoy  Vitrified  Brick  Co..  Philadelphia, 
Pa. 

McAVOY.  JR.,  THOS.  B.,  McAvoy  Vitrified  Brick  Co.,  Philadel- 
phia, Pa. 

McBRIDE.  WILSON,  Co.  Enprr.,  1002  Fourth  St.,  Dayton.  Wash. 

McCLINTOCK,  J.  G.,  County  Supt.  of  Highways.  Rochester,  N.  Y. 

McCORMICK.  S.  B.,  Chancellor,  U.  of  Pittsburgh,  Pittsburgh.  Pa. 

McCRADY,  THOMAS,  Paving  Dept.,  Barrett  Mfg.  Co.,  Pitts- 
burgh. Pa. 

McCREA,  E.  W.,  Barber  Asphalt  Paving  Co.,  233  Broadway,  New 
York.  N.  Y. 

McDERMOTT.  THOS.  P.,  Paving  Contractor,  386  E.  Leonard  St., 
Grand  Rapids.  Mich. 

McDUFFIE.  REES  E.,  Pres.  and  Genl.  Mgr.,  Price  Hill  Inclined 
Plane  R.  R.  Co.,  Station  F.,  Cincinnati,  O. 

Mcelroy,  JAMES  a..  DIv.  Engr.,  Conn.  State  Highway  Com- 
mission.  307*  Golden  Hill,  Bridgeport.  Conn. 

McENTIRE.  LLOYD.  Div.  Engr,  N.  J.  Dept.  of  Public  Roads,  244 
X.  Warren  St.,  Trenton,  N.  J. 

McGLYNN,  HUGH  S.,  Salesman,  Standard  Oil  Co.,  141  Milford 
St.,  Newark.  N.  J. 

McGOVERN.  T.  J.,  Contractor,  Trenton,  N.  J. 

313 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'   ASSOCIATION. 

McILHARGIE,  CARPER  H.,  City  Engr.,  660  Bingham  Ave.,  Sault 
Ste.  Marie,  Mich. 

McLEAN,  W.  A..  Chief  Engr.  of  Highways,  Commissioner.  On- 
tario Public  Roads  A  Highways  Commission,  Toronto.  Ont.. 
Canada. 

McNEIL.  DONALD.  Pres.,  Donald  McNeil  Co.,  6123  Jenkins  Ar- 
cade Bldg.,  Pittsburgh,  Pa. 

McNERNEY.  M.  J.,  Genl.  Mgr.,  McNerney  Const.  Co..  Canton.  O. 

McNUTT,  W.  C.  R.  F.  D.,  No.  33,  Bellvernon,  Pa. 

MEEKER,  R.  A..  State  Highway  Engr..  Plainfteld.  N.  J. 

MEISENHELTER.  L.  R.,  Spec.  Rep.,  Whitcomb  Blaisdell  Mach. 
&  Tool  Co..   27  N.   63d  St.,   Philadelphia,  Pa. 

MERrWETHER,  JOHN  D.,  Road  Engr..  La  Cruces.  N.  M. 

MERRICK.  THOMAS  B.,  Civil  Engr.,  1221  Brown-Marx  Bldg., 
Birmingham,  Ala. 

MERRIMAN,  W.  E.  C,  Road  Commissioner,  Narrows,  Va. 

MERRITT,  HENRY  C,  Pres.,  Merritt  Const.  Co.,  Bronxville, 
N.  Y. 

MEYERS.  WAYNE  D.,  Asst.  Engr.,  Pa.  State  Highway  Dept.. 
Clearfield,  Pa. 

MICHAUD,  B.,  Deputy  Minister.  Dept.  of  Roads.  Quebec,  Can. 

MILLER,  GEORGE  G.,  1st  Asst.  Engr.,  Dept.  Highways.  106 
Sherwood  Ave.,  Rochester,  N.  Y. 

MILLER.  HUGH.  Prof.  Civil  Engrg.,  Clarkson  School  of  Tech- 
nology. Potsdam,  N.  Y. 

MILLER.  VON  C,  Asst.  City  Engr..  City  Bldg.,  Lima.  O. 

MINER.  JOSHUA  L.,  Pittsburgh  Testing  Laboratory,  50  Church 
St..  New  York.  N.  Y. 

MINER,  LOUIS  H.,  Supt.,  Mass.  Highway  Commission.  174  Low- 
ell  Ave..   Haverhill.   Mass. 

MITCHP:LL,  EZRA  G..  Civil  Engr.,  Quartermasters  Corps,  2509 
17th  St.,  Washlngtort^,  D.  C. 

MONSELL.  MORELANI)  E..  120  W.  Broadway.  Anadarko.  Okla. 

MONTGOMERY.  R.  A.,  Contractor,  26  Exchange  Place.  Lambert- 
ville,  N.  J. 

MOON.  CHARLES  HENRY.  County  Surv.,  Bucks  County,  Wood- 
bouine,   Pa. 

MOORE.  CHAS.  R.,  Asst.  Mgr.,  Austin  Bros.,  Dallas.  Tex. 

MORRIS.  RUSSELL  L.,  Prof.  Roads  &  Highways,  U.  of  W.  Va., 
Morgantown.   W.   Va. 

MORRISON,  CHAS.  E..  Civil  Engr..  50  Pine  St.,  New  York,  N.  Y. 

MORRISON,  EDWIN  J..  Pres.,  Hasting  Pavement  Co.,  25  Broad 
St.,   New   York.   N.   Y. 

MORRISON.  HENRY  P..  Civil  Engr..  13  Park  Row.  New  York, 
N.   Y. 

MORRISON.  R.  L.,  Supt.  In  Road  Dept.,  United  Gas  Imp.  Co.. 
Philadelphia.   Pa. 

MOSS.  HARRY  O..  Civil   Enkr.,  P.  O.   Box  241.   Wesson.  Miss. 

MOWRY.  C.  WESLEY.  Supt.   of   Parka.   Brockton,   Mass. 

MOYLAN,  J.  J.,  Supt.  Road  Const.,  871  N.  43d  St..  Philadelphia. 
Pa. 

MULLIS.  IRA  B..  Highway  Engr..  N.  C.  Geol.  and  Economic 
Survey.   Lumberton.   N.  C. 

MURPHY.  MISS  ANNA  E..  Ward  Supt.,  City  of  Chicago,  Stock 
Yards  Inn.  41S2  S.  Halsted  St..  Chicago,  111. 

MURPHY,  HUGH,  Contractor  of  Public  Work,  246  Bee  Bldg.. 
Omaha,   Neb, 

MURPHY,  JAMES  J.,  Civil  Engr.,  Room  201,  City  Hall,  Detroit 
Mich. 


NAGLE,  JAMES  C,  Chmn..  Bd.   of  Water  Engrs..  Austin.  Tex. 
NEAL,   CHAS.   H.,   Road   Engr.    for   Buncombe   County.   Ashville, 

N.   C. 
NEEDHAM,     CHARLES    A.,    Salesman,     Barrett    Mfg.     Co.,     117 

Pearl  St.,   Clinton.  Mass. 
NELSON.  ALEX.   H.',  County  Engr.,   636  Bartlett  Bldg..  Atlantic 

City.   N.  J. 
NELSON,    COL.    GEO.   A..    Tanglewood.    New   Decatur.    Ala. 
NETTLETON.    G.    A..    Rep.,    Lake    Shore    Stone    Co.,    Bauvnecht 

Dock.    Muskegon,    Mich. 
NEWCOMB,  W.  T.,  Engr..  Amies  Road  Co..  Drake  Bldg..  Easton, 

Pa. 
NEWMAN.  TH.\DDEUS  S..  Concrete  Road  Bldr.,  Athens,   Pa. 

314 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'   ASSOCIATION. 

OAKFORD.  COL.  JAMES  W.,  Clarks  Summit,  Pa. 

O'CONNELL,  DANIEL  E.,   Contractor,  Avondale.   Pa. 

O'CONNELL,   JOHN  J.,   Contractor,   Avondale,    Pa. 

O'NEILL.  J.  DENNY,  County  Commissioner,  Allegheny  County, 
McKeesport,  Pa. 

OWEN,  JAMES,  Cons.  Kngr.,  186  Market  St.,  Newark.  X.  J. 

OWENS,  ROBERT  W.,  Resident  Engr..  Md.  State  Roads  Com- 
mission, Box  218,  HyattsviUe,  Md. 


PACKARD.  W.  S..  Salesman.  Standard  Oil  Co..  50S  Btllevue 
Ave.,   Detroit.  Mich. 

PADGETT.  ROBERT  J.,  Contractor,  809  AV.  Broadway,  Balti- 
more,  Md. 

PAGE,  LOGAN  WALLER,  Dir.,  U.  S.  Office  of  I»ublic  Roads. 
Washington,  D.   C. 

PARKER.  E.,  Genl.  Supt.,  Warren  Bros.  Co.,  59  Jemple  PI., 
Boston,  Mass. 

PARKER,  HAROLD,  Vice-Pres.,  Hassam  Paving  Co.,  Worces- 
ter    l^lass 

PAR'TENHEIMER,  JOHN  H.,  Warner-Quinlan  Asphalt  Co.,  1432 
S.   Broad   St.,   Philadelphia,   Pa. 

PATTERSON,  I.  W.,  Chief  Engr.,  Highway  Dept..  484  Elmwood. 
Providence,  R.   I. 

PATTERSON.  R.  G..  Contractor,   3420  Race  St..  T'hiladolphla.  Pa. 

PECKHAM.  WM.  C.  Secy.,  R.  1.  State  Board  of  Public  Roads, 
P.  O.  Box  193,  Newport.  R.  I. 

PENNYBACKER.  JAMES  EDMUND.  Secy..  Am.  Highway  Assn.. 
708  Colorado  Bldg..  Washington,  D.  C. 

PERKINS.  J.  M..  Supt.,  Standard  Bitullthic  Co.,  50  Church  St., 
New  York.  N.  Y. 

PERKINS.  WM.  C,  Engr.,  Dunn  Wire-Cut-Lug  Bi  ick  Co..  Nia- 
gara Falls.  N.  Y. 

PERRY,    F.    D..    Genl.   Mgr.,   Am.   Car  Sprinkler   Co.,   Worcester, 

PETERSEN,  R.  A.,  Asst.  City  Engr..  City  Hall,  East  Orange,  N. 

PHILLIPS,  E.  G..  Sales  Mgr.,  Barrett  Mfg.  Co..  Cleveland.  (). 

PIERSON,  MARTIN  E.,  Contractor,  868  Main  St..  Hartford. 
Conn. 

PILLSBURY,  FRANKLIN  C,  Div.  Engr.,  Mass.  Highway  Com- 
mission. 126  Moss  Ave.,  Boston,  Mass. 

PINCKNEY.   CLIFFORD   M.,   Engr.   of   Maintenance.   Bureau   of 

.  Highways,  Borough  of  the  Bronx,  1391  Crotona  Ave.,  New 
York,  N.   Y. 

POLANSKY,  THEO.  A.,  Civil  Engr.,  P.  O.,  Box  368.  Smithville, 
Tex. 

POORE,  HERBERT  C,  Road  Const.  EngrJ,  Barrett  Mfg.  Co.. 
Boston,   Mass. 

POPKESS.  M.  A.,  Bituminized  Road  Co.,  600  W.  142d  St.,  New 
York,  N.  Y. 

POTTS,  ROBERT  J.,  Prof..  Highway  Engrg.,  College  Station, 
Tex. 

POWELL,  H.  L.,  Secy..  "Good  Road.s,"  162  Linden  Ave..  Brook- 
lyn,  N.   Y. 

POWERS,   C.   R..   Randolph,   Mass. 

POWERS.  K.  L..  Editor  "Good  Roads,"  150  Na.ssau  St.  New 
York,   N.   Y. 

PRATT,    DR.   JOSEPH  HYDE,   State   Geologist   &   Engr.,   Cbapel 

PRICE.  ALFRED,  Contractor,  42  Mamaroneck  Ave.,  White 
Plains,  X.   Y. 

PRICE.  CHAS.  P.,  Mgr.,  Am.  Tar  Co.,  P.  O.  Box  2705.  Boston. 
Mass. 

PRICE,  F.  A..  Civil  Engr.  and  Surv.,  10th  &  Market  Sts.,  Wil- 
mington.  Del. 

PRICE,  FRED.  SOMERS.  Civil  Engr.,  310  Concord  Ave.,  Wil- 
mington,  Del. 

PRICHARI).  ASA  B..  Street  Commissioner,  Citv  Hall.  Somer- 
vllle,  M»ss. 

PRIOR,  EDWARD  H..  Asphalt  Salesman.  22  Curtis  St.,  New 
Britain.   Conn. 

PROUDFOOT,  F.  G..  Paving  Contractor,  1614  Unitv  Bldg.,  Chi- 
cago, 111. 
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PULLAR,  H.  B.,  H.  B.  Pullar  Co.,  378  Woodward  Ave.,  Detroit. 

Mich. 
PUTNAM,  C.  E.,  Engrr.,  Park  and  Recreation  Dept..  137  Hutch- 

in^s  St..  Boston,  Mass. 
PYNE,  ROLAND  R.,  Civil  Engr.,  10  E.  Front  St..  Newport,  Ky. 

RABLIN,  JOHN  R..  Chief  Engrr.,  Metropolitan  Park  Commission, 
14  Beacon  St.,  Boston,  Mass. 

RACKLE,  O.  W.,  Highway  Engr.,  Robeson  Process  Co.,  207 
Saokett  St..  Providence.  R.  L 

RADER,  B.  H.,  Eastern  Sales  Agt.,  Universal  Portland  Cement 
Co.,  522  Frick  Bldg.,  Pittsburgh,  Pa. 

RAMBO,  NATHAN  R..  City  Engr.,  Court  House,  West  Chester. 
Pa. 

RANKIN,  A.  M..  Ontario  Public  Roads  and  Highways  Commis- 
sioner, Collins  Bay,   Ont.,  Canada. 

RAVENEL.    S.    W..    City    Engr..    Boonvllle,    Mo. 

REED,  ALEXANDER,  U.  S.  Wood  Preserving  Co.,  105  Broad- 
way, New   York,   N.  Y. 

REED,  EDWARD  E.,  Dlv.  Engr..  N.  J.  Dept.  of  Public  Roads, 
State  House.  Trenton.  N.  J. 

REEL,   C.   GORDON.  Albany,  N.  Y. 

REES.  CRADOR.  Contractor,  317  E.  Noble  St.,  Nantlcoke,  Pa. 

REILLY.  ALONZO  A.,  Contractor.  229  Erie  St..  Toledo,  O. 

REIMER,  FRED.  A..  County  Engr.,  Essex  County,  East  Orange. 

RENO.'  JR.,  SAM  J.,  Secy,  and  Treas..  Pittsburgh  Amiesite  Co.. 

311  Jenkins  Arcade,  Pittsburgh.  Pa. 
REPKO.  G?:ORGE  A..  Lane  Construction  Corp..  Merlden,  Conn. 
RHODE.  HOWARD,  Road  Expert.  Lehigh  Portland  Cement  Co., 

3610  N.   16th  St.,   Philadelphia.  Pa. 
RHODES.  ALBERT  T.,  Street  Commissioner,   1152   Pleasant  St. 

Worcester.  Mass. 
RICH.     UPSHAR     D.,     Contractor,     3205     Clifton     Ave.,     Balti- 
more, Md. 
RICHARDS.  ORSON  C.  Washington  County  Supt.  of  Highways, 

7  River  St.,  Hudson  Falls.  N.  Y. 
RICHARDSON,    CLIFFORD,    Cons.    Engr.,    233    Broadway,    New 

York.   N.   Y. 
RICHARDSON,  J.  F.,  Sales  Mgr.,  Box  990.  Buffalo.  N.  Y. 
RICHARDSON.  LT.   COL.  W.   P.,  Pres.,   Board  of  Road  Commls- 

sloners    "Valdez    A.laska 
RICKER,'  GEORGE  A..  First  Deputy  Commissioner,  N.  Y.  State 

Hiprhway  Commission.   55  Lancaster  St.,  Albany,   N.  Y. 
RIDDLE.  THOMAS  H..  Contractor,  New  Brunswick,  N.  J. 
RIDPATH.  J.  W.,  Jenkintown.  Pa. 
RIEGEL.   JOHN  I.,   Asst.   Engr.,    Pa.   State   Highway   Dept.,   921 

Clay   Ave..   Soranton.   Pa. 
ROBBINS.    L.    L..    Asst.    Engr.,    Pa.    State    Highway    Dept.,    Mc- 

Keesport,  Pa. 
ROBERTS,  GOMER.  West  Elizabeth,  Pa. 

ROBERTS,   WILLIAM  J.,   Chief   Engr..   Inter-County   River  Im- 
provement, Room  45,  Court  House,  Tacoma,  Wash. 
ROBINSON,   FRANKLIN  J..  Ex-Deputy  Minister  Public  Works. 

102  Kerr  Block.  Scarth  St..  Regina,  Sask..  Canada. 
ROBINSON.  G.   B.,  Asst.  Engr.,  Bureau  of  Streets,  4306  Oaken- 

wald  Ave..   Chicago,  111. 
ROCHE,    THOMAS    M..    Dealer    in    Rond    Building   Material   and 

Machinery.    829   Monadnock   Bldg.,   Chicago,   111. 
ROCKWOOD,    A.    J.,    Contractor,    407    Cutler    Bldg.,    Rochester. 

RODEMANN.    DR.    WATSON.    Advisory   Member.    Essex   County 

Road  Commission,  Court  House.  Newark,  N.  J. 
ROEBUCK,   JR..   A.,   Contracting  Agt.,   P.   O.   Box   554,   Merlden. 

Conn. 
ROGERS.  A.  W..  Civil  Engr..  8  Wellsley  St.,  Rochester.  N    Y 
ROGERS.  FRANK  F..  State  Highway  Commissioner,  300  S    Pine 

St..   Lansing,   Mich. 
ROGERS.    GEO.    A..    Road   Making   Machinery,  "350   Merrick   St., 

Los  Anprelos,  Cal. 
ROSS,   CHARLES   W..   Supt.    of  the  Newton  Cemetery.   78  Hull 

St..   Newtonville,  Mass. 
ROS.S.   GEOKCJE  W..   M^r..  Alden  Speares  Sons  Co..   253  Broad- 

w.ny.  New  York,  N,  Y. 
ROUNDS,  ONEY  T..  Supt.   State  Highway,  Uniondale,  Pa. 
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RUDDACH,    MRS.    K.    D.,    Administratrix,    J.    Walter    Ruddach 

Estate,  407  York  Road,  Jenkintown,  Pa. 
RUGGLES,    EDWARD    P.,    First   Div.    En&r.,    Md.    State    Roads 

Commission,  532  N.  Howard  St.,  Baltimore,  Md. 
RUTH,  J.  W..  Scottdale,  Pa. 

SALMON,  F.  W.,  County  Engr.,  Warren  County,  Netcong,  N.  J. 

SALMON,  H.  K.,  Contractor,  Salmon  Bros.,  Netcong,  N.  J. 

SALMON,  J.  B..  Contractor,  Salmon  Bros.,  Netcongr,  N.  J. 

SANDERS,  R.  W.,  Indian  Refining  Co.,  235  W.  76tli  St.,  New 
York,  N.  Y. 

SARGENT,  PAUL  D.,  Chief  Engr.,  Maine  State  Higliway  Com- 
mission, Augusta,  Me. 

SAVAGE,  B.  E.,  Treas.,  New  England  Cont.  Co.,  9  Bellevue  St, 
^Vorcester    Afass 

SCHAEFFER,  AMOS  L.,  Cons.  Engr.  to  Borougli  President, 
2271  Loring  Place,  New  York.   N.   Y. 

SCHARF,  G.  C,  Civil  Engr.,  905  N.  19th  St.,  Boise,  Idaho. 

SCHAUB,  J.  G.,  The  Westrumite  Co.,  Whiting.  Ind. 

SCHILLING.  F.  M.,  Lehigh  Portland  Cement  Co..  Allentown,  Pa. 

SCHMID'T.  HERMAN  H.,  Chief  Engr.,  Bureau  of  Highways, 
Room  12,  Municipal  Bldg.,  Brooklyn,  N.  Y. 

SCHMIDT.  T.  W.,  Pres.,  North  Jersey  Amiesite  Co.,  17  South 
St.,  Morristown,  N.  J. 

SCHRUM,  JOHN  L.,   Crawfordsville,  Ind. 

SCOTT.  CHARLES  BRUCE,  Asst.  State  Highway  Commissioner, 
Richmond  Va. 

SCOTT.  H.  M..  Road  Supv.,  Coatesville.  Pa. 

SCOTT.  L  E.,  General  Delivery,  Jacksonville,  111. 

SCOTT,  R.  J..  R.  F.  D.  No.  1.  Oakdale.  Pa. 

SEAMAN.  EDWARD  W.,  41  N.  Union  St.,  Grand  Rapids.  Mich. 

SETH.   FRANK  W.,   Road  Engr.,   Talbot  County.   Easton.   Md. 

SHAND,  GADSDEN  EDWARDS,  Civil  Engr.,  1831  Pendleton  St.. 
Columbia.  S,  C. 

SHARPLES,  PHILIP  P.,  Mgr..  General  Tarvla  Dept..  Barrett 
Mfg.  Co.,  17  Battery  PI..  New  York,  N.  Y. 

SHINN,  HARRY  C,  Civil  Engr.,  Bernardsville,  N.  J. 

SHIRLEY,  H.  G.,  Chief  Engr.,  Md.  State  Roads  Commission, 
532  N.  Howard  St.,  Baltimore,  Md. 

SHOEMAKER.  S.  M.,  Eccleston,  Md. 

SIMONDS.  CLINTON  H.,  County  Supt.  of  Highways,  Elizabeth- 
town,  N.  Y. 

SISSON,  WM.  G.,  Wayne  County  Supt.  of  Highways,  Lyons,  N.  Y. 

SMITH,  JR.,  A.  CRAWFORD,  Genl.  Mgr.,  The  Good  Roads  Co., 
214  Keyser  Bldg.,  Baltimore.  Md. 

SMITH,  B.  M..  Mgr.  Paving  Dept.,  Barrett  Mfg.  Co.,  1200  Otis 
Bldg.,  Chicago,  111. 

SMITH.  EDW.  ST.  CLAIR,  State  Highway  Engr.,  510  Idaho 
Bldg.,  Boise,  Idaho. 

SMITH,  FRANCIS  P..  Cons.  Chemist  and  Paving  Engr.,  131  E. 
23rd  St..  New  York,  N.  Y. 

SMITH,  HOWARD  E..  Div.  Engr.,  N.  Y.  State  Highway  Com- 
mission. 901  Press  Bldg.,  Binghamton,  N.  Y. 

SMITH,  WM.  H..  City  Hall.  Baltimore.  Md. 

SMITH,  WILLIAM  R.,  Genl.  Mgr.,  Lane  Const  Corpn.  252 
Colony  St.,  Meriden,  Conn. 

SMITH,  W.  STUART,  Dist  Mgr.,  Warren  Bros.  Co.,  49  West 
Ave..  Rochester,  N.  Y. 

SOHIER.  WM.  D.,  Chmn..  Mass.  Highway  Commission,  15  Ash- 
burton  PL,  Boston,  Mass. 

SOMNER,  F.  G.,  Div.  Engr.,  Cal.  State  Highway  Commission, 
Willits.  Cal. 

SOUDERS.  CHAS.  V..  Asst  Engr.,  Phila.  Rapid  Transit  Co..  2535 
N.  18th  St,  Philadelphia,  Pa. 

SPELLANE.  THOMAS  F.,  Mgr.,  James  Stewart  &  Co.,  Inc.,  30 
Church  St.,  New  York.  N.   Y. 

SPENCER,  W.  B.,  Paving  Contractor,  2  Rector  St,  New  York. 
N.  Y. 

STANGER,  A.  C.  Salesman,  Vulcanite  Portland  Cement  Co., 
4913   Locust  St.,   Philadelphia,   Pa. 

STANTON.  JR.,  THOS.  E.,  Prin.  Asst.  Engr..  Div.  6.  Cal.  State 
HIerhway  Commission,  Forsythe  Bldg.,  Fresno,  Cal. 

STARBIRD.  H.  R.,  Civil  Engr.,  care  State  Highway  Dept,  Syra- 
cuse, N.  Y. 
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STARR.    JOHN    A.,    Engr.    for    Coleman    Bros.,    148    Irving    St., 

Watertown,   Mass. 
STEEL.   JOHN  K..   Highway   Engr.,  U.   of  Pa.,   1806   Master   St., 

Philadelphia.    Pa. 
STEVENS,    COL.    E.    A.,    State    Commissioner    of    Public    Roads, 

Trenton,  N.  J. 
STEVENS,    GEO.    M.,    Salesman,    Barber   Asphalt   Paving   Co..    6 

Beacon  St.,  Boston,  Mass. 
STEVENSON,  J.  V.,  Farmer,  R.  F.  D.  No.  3,  Burgettstown,  Pa, 
STEWART.  CHAS.  H.,  Secy.,  Board  of  Township  Supvs.,  Radnor 

Township,  Delaware  County,  Wayne,  Pa. 
STEWART,    JOHN,    Cranford    Const.    Co.,    Gerke   Bldg.,    Cincin- 
nati, O. 
STILWELL,  O.  J.,  Secy.  Intermountaln  Good  Roads  Assn.,  2779 

Washington   Ave.,   Ogden,  Utah. 
STODDARD,     RAYMOND    FRENCH,    Civil    Engr.,     83     Fairfield 

Ave.,  Bridgeport,  Conn. 
STOLTZFUS,  EZRA,  Farmer.  Gap,  Pa. 

STONE.  W.  G..  Civil  Engr..  3218  Elgin  Ave.,  Baltimore,  Md. 
STOWE.  WM.  H..  County  Surv.,  15  S.  Batch  St.,  Akron,  O. 
STRONG.   FREDERICK  STEELE.  Dlv.  Engr.,  N.  Y.  State  High- 
way Commission,  Hornell,  N.  Y. 
STROTHER,  O.   G..  Sales  Agt.,  U.  S.  Wood  Preserving  Co.,   212 

N.  2nd  St.,  Harrlsburg,  Pa. 
STUCK.  B.  F.,  Supt.   Highways,   Phlla.   &  Reading  Coal  &  Iron 

Co.,  Tremont,  Pa. 
STURDEVANT.    JAMES    H..    Div.    Engr.,    N.    Y.    State   Highway 

Commission,  Utlca,  N.  Y. 
SUCRO,  W^   G.,  Road  Engr.,  Balto.  County,  Towson,  Md. 
SULLIVAN,   JAMES  H..   Div.   Engr.,  Board  of  Public  Works.    10 

Longfellow  St.,  Boston,  Mass. 
SUZK^.  PETER.  Road  Contractor,  New  Britain.  Conn. 
SWEET,   FRED.   G..  Supt.,  Concrete  Guard  Rail  Co.,  Rochester, 

N.  Y. 
SWINEFORD.  HOWARD,  Chmn.,  Advisory  Road  Board,  Chester 

County.  Box  No.   566,  Richmond,  Va. 
SYLVESTER,  E.  W.,  Supt.,  Public  Works,  Poughkeepsle,  N.  Y. 
SYNAN,   JAMES   W.,    Mass.    Highway    Commissioner,   Pittsfield, 

Mass. 


TALBERT,  C.  M.,  Street  Commissioner,  City  Hall,  St.  Louis,  Mo. 

TALLMAN,  W.  F.,  Street  Commissioner,  City  Hall,  Winnipeg. 
Manitoba  Canada. 

TAYLOR.  JESSE.  Editor  "Better  Roads."  Jamestown,  O. 

TENNEY,  GEORGE  O.,  Pres.,  Atlantic  Bitulithic  Co.,  1126 
Mutual  Bldg.,  Richmond,  Va. 

TERRELL,  ROBT.  C,  Commissioner,  Dept.  of  Public  Roads, 
Frankfort,   Ky. 

TERWILLIGEJR,  E.  M.,  Salesman,  Buffalo  Steam  Roller  Co.,  609 
Bulh'tin  Bldg.,  Philadelphia,  Pa. 

THATCHER,  J.  R.,  Dir.,  Board  of  Chosen  Freeholders,  Wash- 
ington. N.  J. 

THOMAS,  WILLIAM  X,  Osslpee  Park,  Moultonboro,  N.  H. 

THOMES.  EDWIN  H..  Asst.  Engr.,  Bureau  of  Highways,  Bor- 
ough  of  Queens.  Jamaica,  N.   Y. 

TILLSON.  GEORGE  W.,  Cons.  Engr.,  Borough  of  Brooklyn, 
Borough   Hall.   Brooklyn,   N.   Y. 

TIPPER.  H.,  Adv.  Mgr.  &  Engr.,  The  Texas  Co.,  17  Battery  PL, 
New   York,   N.   Y. 

TOW^NE    BURTON  A.,  Lodl.   Cal. 

TOWNSEND.  F.  T..  Asst.  Engr.,  Dunn  Wire-Cut-Lug  Brick  Co.. 
490  Norwood  Ave..  Buffalo.  N.  Y. 

TRAVILLA,  J.  C,  Cons.  Engr..  Roads  &  Pavements,  Fort  Worth, 
Texas. 

TRYON.  C.  W.,  Contractor,  32  Vine  St..  Meriden,  Conn. 

TI'RNER.  H.  A.,  Road  Supt.,  Smllkameen  Dist.,  Box  169,  Pen- 
ticton.   B.   C,  Canada. 

TITRNER.  R.  W..  Pres.,  Standard  Bitulithic  Co.,  50  Church  St. 
New    York,    N.    Y. 

TY?:r.  WALTER  E.,  Cleveland  Trinidad  Paving  Co.,  420  Lake- 
side Ave.,  Cleveland,  O. 
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Ti'LER,  JR.,  M.  B.,  Asst.  Mg:r.,  Good  Roads  Machy.  Co.,  Quincy, 
Mass. 

UHLER,   WM.  D.,  Asst.   Engr.,   Bureau  of  Hlffhways,   Roor  232, 

City  Hall,  Philadelphia,  Pa. 
UPSON,  L.  D.,  Dir.,  Dayton   Bureau  of  Municipal  Research,  602 

Schwind  Bldg.,  Dayton,  O. 

VAIL,  E.  M.,  Dlv.  Engr.,  N.  J.  Dept.  of  Public  Roads,  303  E.  6th 

9t.,  Plalnfield,  N.  J. 
VALENTINE,  J.  C.  M.,  County  Road  Engr.,  Court  House,  Ashe- 

ville,  N.  C. 
VAN  DOORN,  J.  C,  N.  W.  Sales  Agt..  Universal  Portland  Cement 

Co.,  3748  Garfield  Ave.,  Minneapolis,  Minn. 
VAN  HORNE,  PERRY,  Secy.,  Treas.  &  Qenl.  Mgr.,  The  Canton 

Culvert  Co.,  Canton,  O. 
VAN  PELT,  SUTTON,  Civil  Engr.,  6844  Normal  Blvd.,  Chicago. 

111. 
VAN  SCOYOC,  H.  S.,  Insp.  Engr.,  Can.  Cement  Co.,  6  Osborne  St., 

Montreal,    Queb&c,    Canada. 
VAN  WAGENEN,  S.  B.,  Contractor.  Roundout,  N.  Y. 
VARS,   ALEXANDER  W.,   Town   Engr.,   814  Webster  PL,   Plain- 
field,  N.  J. 

WAGONER.  HENRY  H.,  Huntington.  Ind. 

WAITE,  H.  M.,  City  Mgr.,  Dayton,  O. 

WALKER,  JOSEPH,    Pres.,   J.   Walker  Const.   Co.,    44   State   St., 

Albany,  N.  Y. 
WALLACE,  R.  N.,  Wallace  Stone  Co.,  Bay  Port,  Mich. 
WALTER,  CHAS.  P.,  Contractor,  449  State  St.,  Harrisburg,  Pa. 
WARD.  W.  J.,  Salesman,  Barber  Asphalt  Paving  Co.,  Utica,  N.  Y. 
WARNER.  J.  E.,  Civil  Engr.,   Benton.  Mo. 
WARREN,    GEO.    C,    Pres.,    Warren    Bros.    Co.,    59    Temple    PI., 

Boston,  Mass. 
WARREN,  R.  L.,  Genl.  Mgr.,  Warren   Bros.  Co.,  59  Temple  PI.. 

WASHINGTON,"  WM.   DE  H.,   Cons.   Engr.,  267   Fifth  Ave.,  New 

York,  N.  Y. 
WASSER,  T.  J.,  County  Engr..  Court  House,  Jersey  City,  N.  J. 
WATSON,   GEORGE  L..   Genl.    Supt..   Continental   Public  Works 

Co.,  2  Rector  St.,  New  York.  N.  Y. 
WEAR,  A.,  Engr.,  Bethlehem,  Pa. 

WEAVER.  WALTER  B..  Physician,  32  Garfield  PL.  Cincinnati.  O. 
WEEKS,  M.  HARRY,   Div.  Engr.,  N.  J.  Dept.  Public  Roads,   637 

Park  Ave.,  Collingswood,  N.  J. 
WEINBERGER,  JOHN  HOWARD.   Engr.   of  Highways,   Queens 

Borough,  23  Willett  St.,  Jamaica.  N.  Y. 
WEIRBACH,   CHARLES  D..   City   Engr.,   628   Linden   St.,   Allen- 
town.  Pa. 
WELDON,  JR.,  J.  W.,  Pres.,  Globe  Const.  Co.,  106  W.  Water  St., 

Kalamazoo,  Mich. 
WELLER,  O.  E.,  Chmn.  Md.  State  Roads  Commission,  Arlington. 

Md. 
WELLS,    G.    ARTHUR,    Contractor,    137   Vernon    St.,    Worcester, 

WEST.  R.  K..  Prin.  Asst.  Engr..  Div.  4,  Cal.  State  Highway  Com- 
mission. 1373  Clay  St.,  San  Francisco,  Cal. 

WHEELOCK,  E.  M.,  Mgr.,  Pioneer  Tractor  Mfg.  Co.,  Winona, 
Minn. 

WHIPPLE.  A.  J.,  Met.  Mgr.,  Atlas  Portland  Cement  Co.,  30 
Broad  St.,  New  York,  N.  Y. 

WHIPPLE,  HARVEY,  Assoc.  Editor  "Concrete-Cement  Age,"  97 
Fort   St.   West,   Detroit.   Mich. 

WHITED,  WILLIS,  Bridge  Engr.,  Pa.  State  Highway  Dept., 
Harrisburg,  Pa. 

WILBUR,  S.  P.  T.,  Chosen  Freeholder,  51  Westervelt  Ave . 
Plalnfield,  N.  J. 

WILKINSON,  A.  E..  Supt..  Pa.  State  Highway  Dept..  1441  W 
4th  St.,  Williamsport.  Pa. 

WILLIAMS,  A.  D..  Chief  Road  Engr.,  State  Road  Bureau,  Mor- 
gan town,  W.  Va. 

WILLIAMS.  FRANK  M..  Cons.  Engr.,  129  S.  Church  St.,  Goshen, 
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WILLIS,  HARRY  P..  Civil  Engr.,  Waterford.  N.  Y. 

WILSON,  JOHN,  City  Engr.,  City  Hall.  Duluth,  Minn. 

WILSON,    P.    ST.    J.,   Aast.    Dlr..   U.    S.    Office   of   Public   Roads, 

Wasbingrton,  D.  C. 
WINSLOW,   D.  IL,   U.   S.   Supt.   of   Road  Const,   care   Office   of 

Public  Roads,   Washington,  D.  C. 
WINSLOW,  O.  P.,  Hassam  Paving  Co.,  New  York,  N.  Y. 
WOLFINGER,    WELLINGTON    R..    Highway    Supt,    Pa.    State 

Highway  Dept,  561  Hamilton  St.,  Norrlstown,  Pa. 
WOODBRIDGE,  S.  E.,  Sales  Mgr.,  The  Texas  Co.,  17  Battery  PL, 

New  York,  N.  Y. 
WORCESTER.  ROBERT  J.  H.,  Supt  Roads  &  Bridges,  4  Walden 

St.,  Concord,  Mass. 
WORTMANN,  I.  W.,  Secy.,  North  Jersey  Amleslte  Co.,  17  South 

St,  Morristown,  N.  J. 
WRIGHT,   F.  WALDEN,  Engr.,  Putnam,   Conn. 

YOUNG,    MAURICE   R.,    Salesman,    Robeson    Process   Co.,    Pen- 
nington, N.  J. 

ZEARING.  A'.  F.,  1612  Ludlow  Ave.,  Indianapolis.  Ind. 

Honorary 

DE    PULLIGNY.    JEAN.    Director,     French    Mission     of    Engi- 
neers  to   the  United    States,    17    Battery    Place,    New    York. 
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AMBRICAN  ROAD  BUILDERS'  ASSOCIATION 

The  Fifth  American  Good  Roads  Congress,  Eleventh  Annual 
Convention  of  the  American  Road  Builders'  Association  and 
Sixth  Good  Roads  Show  were  held  at  Chicago,  111.,  on  December 
14,  15,  16,  17  and  18,  1914.  The  total  registration,  which  was 
upwards  of  3,500,  included  representatives  from  practically 
every  state  in  the  Union,  a  number  of  the  provinces  of  Canada 
and  several  foreign  countries.  The  registration  was  the  larg- 
est of  any  road  convention  of  w'hich  there  is  record  and  in- 
cluded by  far  the  largest  number  of  actual  road  builders  ever 
gathered  together  at  any  convention  in  this  or  any  country. 
These  road  builders  included  state,  county,  town  and  city 
officials,  contractors,  machinery  and  material  manufacturers 
and  dealers  and  others  directly  connected  with  road  and 
street  work. 

The  meetings  began  on  Tuesday  afternoon,  December  IS,  this 
session— the  first — being  devoted  to  addresses  of  welcome,  the 
response  on  behalf  of  the  American  Road  Builders'  Association, 
the  presidential  address  and  other  addresses.  In  the  evening 
a  meeting  was  held  under  the  auspices  of  the  Associated  Roads 
Organizations  of  Chicago  and  Cook  County.  The  technical  meet- 
ings commenced,  with  the  second  session,  on  Wednesday,  Decem- 
ber 16,  and  were  continued  through  the  third  session  on  Wednes- 
day afternoon,  the  fourth  session  on  Thursday  morning,  the  fifth 
session  on  Thursday  afternoon,  the  sixth  session  on  Friday  morn- 
ing and  the  seventh  session  on  Friday  afternoon.  All  of  the  ses- 
sions were  held  in  the  assembly  room  of  the  Saddle  and  Sirloin 
Club  in  the  Stock  Yard  Inn. 

On  Wednesday  evening  the  annual  banquet  of  the  A.  R.  B. 
A.  was  held  in  the  Grand  Banquet  Hall  of  the  Hotel  La 
Salle.  This  year  a  vaudeville  entertainment  was  added  to  the 
program,  and  the  after-dinner  speeches  were  purposely  lim- 
ited in  number,  as  it  was  the  idea  of  those  in  charge  to  make 
the  entertainment  feature  the  predominant  one. 

The  Sixth  Good  Roads  Show  comprised  exhibits  by  over 
one  hundred  exhibitors,  nearly  all  of  whom  were  manufac- 
turers of  or  dealers  in  road  and  street  building  machinery 
or  material.  The  commercial  exhibits  were  divided  into  two 
classes — those  consisting  of  machinery  and  those  consisting 
of  material.  The  former  were  housed  in  the  South  Pavilion 
of  the  International  Amphitheatre  and  the  latter  in  the  North 
Pavilion.  The  educational  exhibits  were  arranged  around 
the  arena  in  the  International  Amphitheater.  In  the  arena 
itself  was  a  paved  road,  20  ft.  wide  and  nearly  500  ft  long, 
consisting  of  sections,  each  from  20  to  40  ft.  long,  built  of 
different  materials  or  by  different  methods.  This  roadway 
was  bordered  by  trees  and  sign  posts,  and  lamp  posts  were 
set  up  at  intervals,  giving  it  all  the  appearance  of  an  actual 
street 
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Proceedings 

of  the 

Eleventh   Annual    Convention 


Monday,   December  14. 

The  only  event  of  the  convention  on  Monday  was  the 
formal  opening  of  the  Sixth  Good  Roads  Show  early  in  the 
evening.  President  McLean  made  the  speech  of  the  occa- 
sion, referriTig  briefly  to  the  development  of  the  association 
since  its  organization  and  comparing  it  with  the  growth 
of  the  good  roads  movement.  He  also  announced  that  he 
had  been  in  telephonic  communication  with  the  city  officials 
and  that  although  Mayor  Harrison  was  unable  to  be  pres- 
ent he  wished  to  convey  to  the  American  Road  Builders*  As- 
sociation assurances  of  his  interest  in  its  objects  and  to  ex- 
tend a  welcon-e  on  behalf  of  the  city. 


Tuesday,   December   15. 
FIRST  SESSION,  2:30  P.  M. 

PRESIDENT  W.  A.  McLEAN:  Gentlemen  of  the  Amer- 
ican  Road  Builders'  Association:  I  have  the  honor  to  ask 
the  Reverend  Mr.  Stafford  to  open  the  proceedings  by  the 
invocation  of  the  divine  blessing. 

REV.  J.  P.  STAFFORD:  Almighty  God,  we  thank  Thee 
that  we  can  expect  Thy  blessing  upon  us  if  we  try  to  do 
good  work  in  any  way.  We  thank  Thee  for  this  organization; 
for  the  good  it  has  accomplished;  its  aims  and  its  ideals; 
for  the  betterment  of  the  ways  in  which  people  live.  We 
thank  Thee  that  we  can  look  up  expecting  that  Thou  dost 
care  for  the  things  that  men  do;  the  ways  in  which  men 
live;  the  ideals  by  which  they  live.  We  thank  Thee  that 
light  travels  faster  than  darkness,  and  that  goodness  is  more 
contagious  than  badness,  and  that  Thy  kingdom  has  mean- 
ing in  this  world.  We  thank  Thee  that  our  conception  of 
religion  teaches  that  Thou  dost  care  for  the  things  we  do 
and  the  things  with  which  today  we  have  to  do.  We  pray 
Thy  blessing  that  wisdom  and  discretion  may  be  given  in 
this  meeting,  in  its  deliberations  and  its  decisions.  We  ask 
that  we  may  not  merely  want  to  do  Thy  will,  but  that  light 
may  be  given  to  us  that  we  may  not  only  do  Thy  will  but 
know  how  to  fulfill  Thy  will.    These  things  we  ask  in  the 
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name  of  Him  who  hath  loved  us,  Lord  of  Life  and  of  Light 
Amen. 


PRESIDENT  McLEAN:  The  first  speaker  to  address 
you  this  afternoon  will  be  the  representative  of  Mayor  Car- 
ter H.  Harrison  of  Chicago,  Mr.  L.  E.  McGann,  who  is  Street 
Commissioner  of  the  city  and  former  United  States  Senator 
from  Illinois.  I  have  the  honor  to  ask  Mr.  McGann  to 
address  you.     (Applause.) 


Address  of  Welcome  on  behalf  of  City 
Bjr  L.  E.  McGann 
CommiMJonar  of  Public  Works,  Chioaro»  lU. 

Mr.  President  and  Gentlemen  of  the  Good  Roads  Con- 
gress and  the  Good  Roads  Association:  I  am  here  at 
the  request  of  His  Honor,  the  Mayor,  Carter  H.  Harrison, 
to  voice  his  regrets  at  his  inability  to  be  at  this  meeting,  to 
present  his  compliments,  and  to  wish  this  movement  the 
greatest  possible  success. 

The  road  congress  indicates  that  the  commercial  world 
and  the  manufactut  ing  world  appreciate  the  economies  in 
roads  properly  constructed — that  they  will  provide  facilities 
for  getting  the  product  of  the  field  and  of  the  factory  to  the 
market. 

Our  large  communities  throughout  the  United  States 
are  suffering  from  the  preliminary  errors  of  their  or- 
ganization. Sectional  divisions  were  made,  having  sectional 
representatives,  who  keep  in  mind  the  promotion  of  their 
particular  sections  only.  In  the  preparation  of  plans  for  im- 
provements no  attempt  was  made  to  harihonize  the  condi- 
tions or  to  have  a  uniformity  of  charj;cter  of  material 
throughout  a  community,  with  the  result  that  each  separate 
section  makes  a  different  kind  of  improvement. 

In  Chicago  each  alderman  seeks  to  promote  the  welfare  of 
his  section,  disregarding  the  character  of  the  improvement 
adjoining  him  at  all  points  of  the  ward.  The  result,  so  far 
as  roads  are  concerned,  is  that  we  have  a  road  in  one  ward 
joining  a  road  of  a  different  plan  in  another  ward,  and  be- 
yond that  still  another  plan. 

Our  experience  in  Chicago  may  be  valuable  to  many  of  you 
who  represent  the  smaller  towns  that  in  a  few  years  will 
rank  among  our  great  cities.  A  homogeneous  plan,  well 
executed,  means  the  greatest  economy,  means  the  most  rapid 
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development  of  a  community,  and  means  the  highest  effi- 
ciency in  the  disposition  and  transportation  of  the  product  of 
a  community. 

During  the  year  1914  we  deliberately  planned  what 
we  call  a  through  route,  or  through  road  system,  so 
that  from  center  to  limits,  and  beyond  into  the  country, 
there  would  be  better  traffic  facilities  to  the  rest  of  the  state, 
and  so  that  producers  could  enter  the  city  to  dispose  of  their 
wares.  The  local  roads  organizations  are  entitled  to  great 
credit  for  aiding  in  the  promotion  of  this  uniform  and  con- 
sistent system. 

I  am  looking  forward  to  the  coming  year  to  have  work 
extended  and  perfected  so  that  when  you  come  here  next 
year  to  your  congress,  as  I  expect  you  will,  you  will  find  a 
city  vastly  improved. 

I  want  to  congratulate  the  road  equipment  builders  on 
coming  to  Chicago.  Any  of  the  devices  or  any  of  the  com- 
binations that  go  to  make  up  the  cheapest  road,  the  most 
enduring  road,  with  the  greatest  speed,  will  find  a  ready 
market  in  this  city. 

We  have  our  plans*  and  our  preference  today,  but  we  are 
not  wedded  to  any.  We  shall  be  glad  to  recommend  a 
method  of  road  construction  that  will  assure  the  cheapest 
maintenance  and  the  most  enduring  construction,  and  that 
will  offer  the  least  resistance  to  wheeling.  A  thousand  miles 
of  our  main  highways  are  yet  unpaved.  We  have  1,300  miles 
of  highways  known  as  alleys*,  that  are  as  broad  as  some  of 
the  noted  highways  in  Europe,  unpaved.  Our  people  are 
ready  to  have  them  paved. 

The  Board  of  Local  Improvements  has  paved  about  120 
or  130  miles  this  year,  but  our  wear  and  tear  amounts  to 
about  10  per  cent.  You  can  see  that  at  the  present  rate  we 
shall  never  get  paved  up,  so  I  want  to  bid  you  all  welcome  to 
come  on  and  show  us  how  to  do  it — to  offer  us  the  facilities. 

In  conclusion,  permit  me  to  say  that  His  Honor,  the  Mayor, 
regrets  that  he  could  not  be  here,  and  that  he  extends  an  in- 
vitation to  the  executives  of  other  cities  present  to  meet 
him  at  dinner  this  evening  as  his  guests.  I  want  to  extend 
to  all  of  the  representatives  of  all  the  cities  here  a  hearty 
welcome  to  the  City  of  Chicago. 


PRESIDENT  McLEAN:  Gentlemen,  I  will  now  ask  the 
representative  of  His  Excellency,  the  Governor  of  Illinois, 
Mr.  A.  D.  Gash,  President  of  the  Illinois  Highway  Com- 
mifsion,  to  address  you.     (Applause.) 
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Address  of  Welcome  on  Behalf  of  the  State 

By  A.  D.  GASH 

PrMident»  IllinoU  State  Hiirhwajr  CommlMion 

Mr.  Chairman  and  Fellow  Road  Workers:  I  am  so  closely 
allied  to  the  road  workers  of  the  United  States  that  I  feel  like 
paying  on  my  own  behalf:  I  welcome  you  with  fraternal  re- 
gards. 

I  am  pleased  to  represent  here  today  the  Governor  of  the 
great  State  of  Ilinois»  whom  I  hoped  could  find  the  time  to 
come  and  address  this  splendid  assembly  for  and  on  behalf 
of  the  state,  and  on  his  own  behalf,  because  I  know  that  you 
would  have  enjoyed  exceedingly  hearing  him  in  his  happy 
manner  of  addressing  the  people.  But  circumstances  over 
which  he  had*  no  control  and  which  called  for  his  attention 
in  another  part  of  the  state,  make  it  impossible  fdr  him  to 
be  here  in  person. 

I  assure  you,  however,  that  he  is  greatly  interested  in  the 
question  of  good  roads.  He  is  so  interested  that  he  called 
a  good  roads  day  to  be  set  apart  by  the  State  of  Illinois  on 
the  15th  of  last  April,  and  he  came  to  the  City  of  Chicago 
from  Springfield  on  that  day  and  made  a  trip  from  the  City 
of  Chicago  to  Sterling,  120  miles  west,  with  the  automobile 
association  of  this  city.  On  that  trip  he  made  some  twenty- 
seven  speeches  in  favor  of  good  roads  in  general  and  for 
good  roads  in  the  State  of  Illinois  in  particular.  He  has 
been  one  of  the  chief  exponents  of  this  splendid  question  of 
improving  the  public  thoroughfares,  the  people's  highways, 
as  auxiliaries  or  feeders  to  the  great  railroad  systems  of  the 
United  States.  He  championed  the  passing  of  the  good 
roads  law  in  this  state  at  the  last  session  of  the  Legislature, 
which  has  put  the  State  of  Illinois  in  line  for  getting  a  system 
of  better  roads.  I  know  that  you  would  have  enjoyed  a 
welcoming  address  from  Governor  Dunne  on  this  occasion. 

Speaking  of  good  roads  in  the  State  of  Ilinois— or  bad 
roads — permit  me  to  say  that  a  few  weeks  ago  I  was  intro- 
duced at  a  good  roads  banquet  in  the  City  of  Buffalo,  as  the 
man  coming  from  the  state  of  bad  roads.  It  somewhat 
humiliated  me,  but  I  said: 

"Gentlemen,  you  may  introduce  me  as  coming  from  the 
state  of  bad  roads,  but  it  is  the  only  bad  thing  you  can  say 
about  the  great  State  of  Illinois.  It  is  first  in  agricultural 
pursuits,  second  in  point  of  wealth,  and  second  in  point  of 
expenditure  of  money  for  road  improvements  for  the  last 
few  years,  among  the  states  in  the  Union.    The  trouble  has 
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been  that  we  have  had  no  system  in  the  past,  but  we  passed 
a  law  at  the  last  session  of  the  Legislature  which,  if  it  has 
done  nothing  farther  than  to  create  a  systematic  working 
of  the  roads,  it  has  done  well  indeed  for  the  State  of  Illinois. 
If  I  come  back  to  you  twenty  years  from  tonight  and  you 
introduce  me  to  an  audience  in  this  city  or  any  other  city 
in  the  land  you  will  introduce  me  as  coming  from  a  state 
with  the  best  system  of  roads  in  the  United  States  of 
America."     (Applause.) 

Gentlemen,  we  intend,  in  this  state  to  make  that  promise 
good.  The  State  of  Illinois  has  been  a  little  backward  in 
this  regard.  It  is  true  it  is  second  in  point  of  expenditures, 
but  twenty-third  in  point  of  road  improvement.  The  people 
of  the  State  of  Illinois  have  determined  that  they  will  not 
remain  twenty-third  in  point  of  road  improvement. 

The  representative  of  the  Mayor  of  the  City  of  Chicago  has 
welcomed  you  to  our  midst,  and  it  pleases  me,  a  resident  of 
this  great  gateway  to  the  State  of  Illinois,  on  behalf  of  the 
Governor,  to  also  welcome  you  to  our  midst.  We  are  par- 
ticularly pleased  to  have  the  American  Good  Roads  Congress 
meet  in  the  State  of  Illinois'  where  we  are  starting  to  put  our 
new  road  law  into  execution.  After  the  passage  of  the  law 
we  had  a  contest  upon  the  constitutionality  of  the  law  in 
every  section  up  to  32,  and  that  delayed  us  somewhat  in  get- 
ting started  in  this  first  year  of  improvement  under  the  law. 
It  was  tried  in  the  lower  courts  and  won,  and  then  appealed 
to  the  Supreme  Court.  The  Supreme  Court  handed  down 
its  decision  on  the  17th  day  of  June,  and  on  the  first  day  of 
July  we  let  the  first  contracts  for  building  roads  under  the 
law.  The  Supreme  Court,  by  s,  unanimous  decision,  affirmed 
the  law  in  its  entirety  as  being  constitutional.  The  law  re- 
quires that  15  per  cent,  of  the  roads  in  the  counties  of  the 
first  class,  20  per  cent,  of  the  roads  in  the  counties  of  the 
second  class,  and  25  per  cent,  of  the  roads  in  the  counties  of 
the  third  class,  shall  be  known  as  state  aid  roads.  The  State 
Highway  Commission,  while  the  constitutionality  of  the  law 
was  being  tested,  together  with  the  county  officials,  mapped 
•out  the  roads  in  the  various  counties,  connecting  all  of  the 
trading  points  of  the  state  with  each  other;  so  that  this  sys- 
tem of  roads  •vhen  once  constructed  will  reach  into  every 
community  of  the  state.  There  will  not  be  a  farmer  in  the 
State  of  Illinois  that  will  reside  farther  than  four  miles  and 
a  half  from  this  system  of  roads  when  it  is  once  constructed. 
We  have  prepared  the  maps  except  in  six  or  seven  counties 
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which  have  refused  to  come  in  under  the  law  up  to  the  pres- 
ent time.  If  you  will  look  at  that  map  in  the  exhibit  of  the 
Illinois  Highway  Commission  down  in  the  main  hall,  you  will 
see  that  if  we  construct  this  system  of  roads  within  twenty 
years,  the  promise  made  by  me  to  the  people  at  the  City  of 
Buffalo  at  that  banquet,  will  be  kept,  for  we  will  have  one  of 
the  best  systems  of  roads  in  the  United  States  of  America. 

Under  section  32  of  our  law,  it  is  incumbent  upon  the  state 
after  the  roads  are  once  constructed,  or  any  section  thereof, 
to  take  the  roads  over  and  forever  maintain  them  at  the  ex- 
pense of  the  state,  relieving  the  local  communities  of  the  up- 
keep of  the  general  system  of  roads.  I  ask  you,  my  friends, 
if  it  will  not  be  beneficial  to  the  local  communities  when 
they  are  relieved  of  keeping  up  those  main  highways?  Then 
they  will  go  ahead  and  put  all  of  their  energies  on  the  lateral 
roads,  and  men  residing  four  and  one-half  miles  or  two  and 
one-half  miles,  or  one  mile  or  any  other  distance  from  these 
n^ain  roads  will  insist  upon  their  roads  being  made  better 
because  it  is  always  understood  that  one  good  turn  deserves 
another. 

The  building  of  this  particular  system  of  roads  in  the  State 
of  Illinois  will  deserve  another  good  turn,  and  that  good 
turn  is  keeping  the  lateral  roads  in  better  condition.  We 
will  always  have  many  earth  roads  among  us,  and  they  will 
be  graded;  they  will  be  worked  to  a  system  that  is  applied  to 
the  building  of  these  general  roads.  First,  according  to  one 
of  the  best  authorities  on  roads  that  I  have  ever  heard  speak 
on  this  question,  we  will  drain  them  properly;  second,  we 
will  grade  them  and  drain  them  properly,  and  then  he  said 
the  third  prerequisite  to  the  construction  and  maintenance 
of  every  class  of  roads  is  drainage.  So  that  is  the  most  im- 
portant thing  to  dwell  upon,  the  proper  grading  and  drain- 
ing, and  this  shall  be  applied  under  this  law  on  all  of  the 
roads  in  the  State  of  Illinois.  So  that  with  the  earth  roads 
properly  graded  and  drained,  we  expect  the  entire  system  of 
roads  to  be  better  in  this  state. 

It  is  highly  pleasing  to  have  you  come  to  this  state,  as  I 
said  before,  at  the  inception  of  this  road  work  we  have 
started.  We  have  told  the  people  what  it  will  cost  to  build 
this  system  of  roads.  We  have  told  them  that  it  will  cost  to 
build  this  16,000  miles  of  roads,  $10,000  a  mile  on  the  outside 
country  roads,  and  there  will  be  sufficient  of  those  to  amount 
to  $160,000,000,  with  $20,000,000  added  to  widen  the  highways 
next  to  the  great  cities  like  Chicago  and  Peoria,  and  some 
of  the  other  cities  in  the  state,  so  that  this  system  of  roads 
will   cost   the  people   $180,000,000  to   construct.     Now,   that 
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would  be  a  good  deal  for  a  little  body  of  men  like  this  to 
pay,  but  when  you  take  into  consideration  the  population  of 
the  State  of  Illinois,  it  will  be  less  than  $30  for  each  man, 
woman  and  child.  We  are  telling  the  people  the  darkest  side 
first,  the  cost  of  the  system,  and  when  you  show  them  that 
the  people  can  afford  the  system  from  an  economic  stand- 
point they  are  for  it.  It  will  cost  the  farmers  to  pay  their 
part  of  the  cost  of  these  country  state  aid  roads,  only  8  cents 
an  acre  for  20  years.  Thus  the  farmers  are  becoming  en- 
thusiastic on  the  question  and  many  of  them  who  are  great 
landowners  say:  "We  would  like  to  pay  our  part  of  it  now 
and  get  this  splendid  system  of  roads  that  you  are  talking 
about,  at  once." 

Now,  my  friends,  I  don't  want  to  take  up  your  time  too 
much  in  dwelling  upon  the  glories  and  beauties  of  the  City 
of  Chicago  and  of  the  State  of  Illinois,  and  of  what  we  are 
doing  in  the  State;  but  it  is  interesting,  I  know,  to  all  of  you 
road  men  to  hear  what  we  are  doing  to  start  this  splendid 
movement  in  the  State  of  Illinois. 

I  saw  a  few  days  ago  a  little  article  in  a  Hostetter's  Bit- 
ters Almanac — something  that  I  am  reminded  of  now.  I 
hadn't  seen  one  of  those  old  almanacs  for  thirty  years,  but 
when  I  was  a  boy  I  remember  of  seeing  in  that  almanac  a 
little  statement  like  this:  "Ma,  make  Bobby  behave  himself. 
Every  time  I  hit  him  with  the  hatchet  he  hollers."  Now  we 
are  going  to  the  people  and  hitting  them  with  the  hatchet  of 
logic,  and  they  are  not  hollering  as  soon  as  they  find  the 
cost  of  these  roads,  or  about  the  probable  life  of  the  roads 
that  are  to  be  built  of  brick  and  concrete.  I  say  to  you  that 
I  believe  that  a  splendid  brick  road  built  in  the  country 
away  from  the  great  centers  will  be  there  for  100  to  150 
or  200  years,  with  little  upkeep.  I  say  this  because  I  have 
seen  it  ^pmonstrated  that  the  brick  pavements  laid  20  years 
ago  in  towns  of  15,000  or  20,000  inhabitants,  and  laid  properly, 
are  good  today. 

Now,  I  saw  another  thing  in  that  almanac  when  I  was  a 
boy.  Some  people  are  trying  to  delay  upon  this  question. 
Every  man,  I  take  it,  is  in  favor  of  good  roads.  Every  man, 
woman  and  child  that  knows  anything  about  the  public 
utility  that  belongs  to  the  people  is  in  favor  of  good  roads, 
but  the  trouble  of  it  is  we  are  afraid  that  we  can't  afford 
the  wherewithal.  That  is  why  we  started  out  with  the  cost 
at  first,  and  are  telling  the  people  the  darkest  side  to  begin 
with.  But  this  little  story  was  about  the  boy  that  wanted  to 
delay.  It  ran  something  like  this.  It  was  fine  literature 
even  if  it  was  almanac  literature.    The  mother  wanted  a  load 
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of  wood  and  she  said,  "Thomas,  go  and  bring  in  a  load  of 
wood."  The  boy  wanted  to  delay  matters.  He  knew  the 
wood  was  valuable  just  as  people  know  these  good  roads  are 
valuable,  but  he  wanted  to  delay  a  little,  and  so  he  said,  "Ah^ 
my  dear  mother,  the  grammatical  portion  of  your  educa- 
tion has  been  sadly  neglected.  You  should  have  said: 
Thomas,  my  son,  transport  from  the  recumbent  collection 
of  combustible  material  upon  the  threshold  of  this  edifice, 
one  of  the  curtailed  excrescences  of  a  defunct  log.* "  Now 
that  is  the  way  of  the  people.  They  are  simply  using  a  little 
language  to  delay,  but  it  is  only  a  question  of  time  when  all 
of  the  people  are  going  to  be  in  favor  of  the  construction  of 
the  entire  system  of  state  aid  roads  of  the  best  material 
They  are  all  now  in  favor  of  the  construction  of  a  good  qual- 
ity of  road,  and  oftentimes  in  going  over  the  country  as  I 
have,  and  talking  this  good  roads  question  I  have  found  some 
men  who  say  they  are  the  original  good  roads  men.  Why, 
they  forget  that  even  Babylon  and  Nineveh  in  the  Valley  of 
the  Euphrates  and  the  Tigris,  were  joined  with  all  of  the 
other  cities  of  that  day  by  a  system  of  hard  roads,  a  thousand 
years  before  Abraham  was  born.  They  forget  that  the 
Israelites,  when  they  marched  out  of  bondage  in  Egypt, 
marched  over  a  stone  road  as  far  as  the  Isthmus  and  could 
have  gone  on  over  a  system  or  roads  built  at  an  earlier  date 
but  the  Phoenicians  objected  to  such  a  mob  passing  through 
their  territory.  They  forget  that  the  Romans  built  50,000 
miles  of  stone  roads  in  Europe  in  their  day;  that  they  built 
some  of  the  best  roads  that  were  ever  built  by  men;  that 
even  the  American  Indians  built  1,700  miles  of  stone  roads; 
that  the  Peruvian  Indians  built  roads  in  the  countries  they 
had  conquered.  This  thing  of  road  improvement,  gentle- 
men, is  as  old  as  civilization  itself.  I  need  not  tell  you  road- 
men, who  have  been  studying  this  question  all  of  ttv^se  years, 
these  things;  or  preach  in  favor  of  good  roads.  These  are 
matters  which  are  so  patent  to  us  who  are  studying  the 
question  that  we  want  them  to  spread  to  all  of  the  people 
and  be  catching  among  all  the  people  in  the  United  States. 
You  are  here  in  the  great  State  of  Illinois  where  I  came  from, 
and  here  is  Mr.  Wilson  and  Mr.  Bradt,  and  other  men  who 
are  laying  their  heads  together  to  make  the  promise  good 
that  I  made  to  the  people  of  the  United  States,  and  to  the 
people  of  'the  State  of  Illinois  in  particular  that  they  may  all 
catch  the  enthusiasm  and  that  we  may  go  forward  to  better 
things.  And  those  better  things  are  the  building  of  good 
roads  throughout  the  length  and  breadth  of  the  state  that 
all   the  people  may  get  better  acquainted.    You  like  each 
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Other  when  you  know  each  other  better.  You  like  me  much 
better  because  you  have  seen  me  here  today.  So  with  our 
neighbors.  When  they  communicate  with  each  other,  men 
grow  wise.  We  grow  wise  when  we  communicate  with  each 
other  through  the  medium  of  our  writings  and  through  talk- 
ing and  conversing  upon  various  questions.  We  grow  wise 
on  this  road  question  and  the  building  pf  good  roads  by 
listening  to  or  conversing  with  each  other  and  laying  our 
heads  together  as  to  the  best  plan.  So  that,  gentlemen,  it 
gives  me  particular  pleasure  today  to  welcome  you  to  this 
state  on  behalf  of  the  Governor,  and  on  behalf  of  the  people 
of  the  great  State  of  Illinois,  who  receive  you  with  open 
arms.  The  Mayor  of  the  City,  through  his  representative, 
has  said  to  you  that  you  are  welcome,  thrice  welcome,  to  the 
City  of  Chicago,  the  third  city  of  the  earth. 
I  thank  you.     (Applause.)  '     I 


PRESIDENT  McLEAN:  It  has  been  a  pleasure  to  know 
what  the  City  of  Chicago  and  the  State  of  Illinois  think  of 
the  road  associations,  and  what  they  propose  to  accomplish. 
But  however  much  they  may  undertake  to  do  it  is  safe  to 
say  they  will  be  unable  to  do  it  all. 

It  is  fitting  that  we  should  hear  the  Assistant  Superintend- 
ent of  Schools,  of  the  City  of  Chicago,  Mr.  John  D.  Shoop, 
who  will  now  address  you.     (Applause.) 


Address    of    Welcome    on    Behalf    of    the    Association    of 

Commerce. 

"■  * 

By  JOHN  D.  SHOOP 
Assistant  Superintsndent  of  Schools,   Chicago,   III. 

Mr.  President  and  Members  of  the  American  Road 
Builders'  Association:  It  is  my  pleasure  to  greet  you  today 
under  the  auspices  of  the  Chicago  Association  of  -Com- 
merce and  to  bid  you  welcome  to  the  confines  of  this 
great  city.  I  am  always  pleased  to  meet  and  to  mingle  with 
men  who  have  vision,  men  who  are  responsible  for  the  agen- 
cies that  are  essential  to  perfect  the  greatness  of  our  nation. 
We  remember,  and  it  has  already  been  mentioned  today,  that 
the  great  Roman  general,  when  he  laid  anew  the  foundations 
of  the  Eternal  City  proclaimed  not  only  that  all  roads  should 
lead  to  Rome,  but  that  they  should  be  constructed  after  such 
fashion  that  the  intercommunication  between  the  city  on 
the  Tiber  and  its  subsidiary  provinces  should  be  such  that 
the  people  of  the  provinces  might  the  more  easily  inter- 
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mingle.  Here  lies  one  of  the  greatest  benefits  resulting  from 
the  construction  of  good  roads,  the  bringing  of  the  people 
of  the  different  parts  of  the  country  in  closer  and  more  sym- 
pathetic relation.  If  you  analyze  the  difficulties  of  humanity, 
be  they  individual,  provincial  or  national,  they  resolve  them- 
selves into  one  of  two  elements,  either  they  are  traceable  to 
ignorance,  or  they  spring  from  the  soil  of  selfishness.  The 
greatest  agency  iti  the  world  for  relieving  the  social  order  of 
these  evils  and  for  bringing  people  into  closer  communica- 
tion is  to  make  the  lines  of  travel  suitable  for  the  inter- 
mingling of  the  masses.  I  venture  to  say  that  there  is 
scarcely  an  individual  here  today  who  does  not  believe  that 
if  in  the  earlier  history  of  our  country  lines  of  communication 
had  been  established  between  the  North  and  the  South,  as 
well  as  between  the  East  and  the  West,  one  of  the  greatest 
national  calamities  might  have  been  averted.  We  need  to 
know  each  other  better. 

The  problem  that  has  already  been  suggested  to  you  is 
one  not  only  of  economy,  although  in  that  we  find  ample 
argument  sustaining  the  great  movement  for  the  building  of 
better  highways.  The  great  question  of  the  day  is  not  alone 
that  of  a  production  that  will  balance  with  the  demands  of 
consumption,  but  it  is  a  question  of  transportation,  the  di- 
minishing of  lines  of  resistance  between  the  producer  and 
the  consumer,  the  constructing  of '  channels  for  convejring 
with  least  friction  possible  the  commodities  of  the  farm  to 
the  city  where  they  are  needed.  In  preaching  the  gospel  of 
good  roads  we  are  encouraging  a  policy  which  will  help  to 
relieve  the  tension  of  our  economic  situation  and  assist  in 
solving  the  problem  of  what  we  hear  so  often  mentioned 
today,  the  question  of  excessive  cost  of  living. 

But  there  is  something  in  addition  to  the  economic  phase 
that  I  wish  to  present  to  you,  and  that  is  the  educational 
factor.  You  are  aware  that  there  has  been  an  educational 
awakening  within  the  confines  of  our  own  commonwealth. 
We  have  decreed  that  high  school  possibilities  and  high 
school  privileges  shall  not  be  reserved  to  those  who  have 
these  privileges  at  their  door.  By  the  recent  decrees  of  the 
lawmakers  of  this  state  it  has  been  determined  that  every  boy 
and  every  girl  who  qualifies  under  the  patronage  and  the  sup- 
port of  the  township  in  which  that  child  is  living,  shall  have 
the  benefits  of  a  secondary  or  high  school  education.  In 
order  to  make  this  possible,  in  order  that  the  star  of  hope 
may  continue  to  shine  above  the  cradle  of  the  poor  man's 
babe,  we  must  pave  the  way  between  our  educational  cen- 
ters and  the  modest  home  in  the  rural  district  that  there 
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may  be  equal  opportunity  for  all  the  children  of  the  common- 
wealth. 

I  want  to  speak  today,  then,  in  behalf  of  the  Illinois  boys 
and  the  Illinois  girls  in  the  more  remote  portions  of  our 
territory.  Let  us  look  well  to  it  that  there  shall  be  that 
equality  of  privileges,  that  parity  of  opportunity,  which  will 
provide  for  each  child  as  nearly  as  possible  an  equal  point 
of  vantage  in  the  care  and  protection  which  the  state  offers 
to  its  wards.  Good  roads  are  essential  in  making  effective 
this  policy.  And,  again,  some  time  ago  I  was  trying  to  fill 
an  engagement  in  a  city  down  in  the  state,  and  I  engaged  a 
chauffeur  to  drive  me  across  a  stretch  of  territory  in  an  auto- 
mobile. When  we  had  covered  a  little  over  half  of  our  dis- 
tance the  automobile  went  down  in  the  mud,  and  for  hotirs 
we  labored  to  extricate  that  machine  from  the  mudhole.  I 
am  certain  that  if  you  could  have  listened  to  the  language 
of  the  chauffeur  on  that  occasion,  you  would  have  decided 
that  the  good  roads  movement  is  not  only  an  economic  and 
an  educational  proposition,  but  I  believe  that  you  and  the 
eminent  divine  on  my  left  would  agree  that  it  is  a  religious 
proposition,  as  well.     (Laughter.) 

Some  one  has  said  that  this  cannot  be  done  in  a  pro- 
vincial way.  It  is  true.  What  we  need  today,  is  men  who 
have  vision.  Emerson  tells  us  in  one  of  his  essays,  that 
"Smith  owns  this  farm.  Brown  the  second,  and  Jones  the 
third,  but  no  man  owns  the  landscape."  It  is  the  landscape 
view  that  we  need;  the  vision  that  is  unrestricted  by  sec- 
tionalism and  provincialism,  that  view  that  extends  beyond 
the  limits  of  your  farm  and  my  property  and  which  includes 
in  its  scope  the  domain  of  your  neighbor,  and  that  of  the 
state  and  of  the  nation  at  large. 

The  question  is  one  of  inoculation.  If  we  but  plant  the 
germs,  the  seed  here  and  there,  they  will  eventually  grow 
into  more  comprehensive  proportions.  Some  time  ago  I 
was  in  the  state  of  Missouri  and  a  gentleman  showed  ihe  a 
wide  expanse  of  blue  grass  territory.  He  said  to  me,  do  you 
know  how  this  came  about?  Many  years  ago  my  father  came 
to  this  country  when  these  prairies  were  covered  with  wild 
grass,  and  one  day  he  bought  a  bushel  of  blue  grass  seed 
and  strapping  the  sack  over  his  back  he  rode  over  this  ter- 
ritory scattering  here  and  there  a  handful  of  the  seed.  It 
took  root  and  began  to  grow  and  to  drive  out  the  wild  grass, 
and  ultimately  by  the  expansion  of  these  little  patches  they 
finally  touched  edges  and  you  see  the  result.  Wherever 
there  is  one  in  this  convention  who  can  carry  away  something 
of  the  spirit  of  your  assembly,  wherever  there  is  one  who  can 
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plant  the  germ  of  better  living,  of  greater,  nobler  possibili- 
ties for  our  great  commonwealth,  from  his  abiding  place  as 
a  center  there  will  be  created  an  area  of  interest  that  some- 
time will  touch  edges  with  other  territories  that  will  have 
been  vitalized  by  others  of  this  group  and  lo,  the  work  is 
complete.  To  this  task  we  are  committed.  To  this  work 
we  will  drive  our  energy  with  the  belief  that  in  the  years 
to  come  boys  and  girls  who,  in  turn,  are  to  assume  the  reins 
of  government  in  this  nation,  will  look  upon  this  labor  of 
yours  as  a  monument  to  the  wisdom  of  their  fathers. 

In  that  spirit,  then,  we  meet  today.  I  would  have  you  feel 
that  while  you  are  within  the  confines  of  our  city  you  arc 
with  people  whose  hearts  beat  in  unison  for  the  accomplish- 
ment of  that  which  is  best  for  the  city  and  for  the  nation.  I 
wish  that  you  could  know  more  of  the  Chicago  people.  I 
wish  that  you  could  know  more  of  Chicago's  aspirations  and 
visions.  I  wish  that  you  might  see  not  only  her  skyscrapers 
and  boulevards,  but  her  parks  and  playgrounds,  her  school 
houses,  and  the  agencies  that  her  people  have  created  for  the 
betterment  of  liuman  conditions,  for  I  am  certain  that  you 
would  carry  away  with  you  as  the  result  of  your  observa- 
tibn;  new  aspirations  and  new  determinations  to  make  these 
conditions  widespread  throughout  the  nation.  May  there 
arise  from  this  great  nation  a  beacon  light  whose  penetrating 
rays  shall  reach  to  the  uttermost  parts  of  the  earth,  exem- 
plifying that  which  is  best  and  that  which  is  noblest  in  the 
building  of  political  and  social  structures  for  the  benefit  of 
the  world  at  large. 

Again,  I  welcome  you  in  the  name  of  the  Association  of 
Cbmnrerce,'  an  orjganization  which  is  sympathetic  toward 
every  movement  that  is  instituted  for  the  ends  for  which  we 
have  spoken  aild  whose  cooperation  and  whose  assistance 
you  will  ever  find  at  your  command.     (Applause.) 


PRESIDENT  McLEAN:  Gentlemen,  it  is  a  pleasure  for 
me,  on  your  behalf,  to  take  this  opportunity  of  thanking  the 
City  of  Chicago,  the  State  of  Illinois,  and  the  Association  of 
Commerce  for  the  hospitality  which  they  have  extended  to 
uis. 

In  anything  which  they  have  said  of  the  city  of  Chicago 
and  this  state,  they  have,  I  believe,  been  extremely  modest 
The  city  of  Chicago  is  One  of  the  marvels  of  this  continent, 
^nd  I  say  it  seriously  and  earnestly. 

Only  one  hundred  years  ago  Chicago,  the  site  on  which  we 
are  standing,  was  the  home  of  Indians  in  their  savagery. 
Forty-three  years  ago,  Chicago  had  only  300,000  population. 
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To-day,  it  has  approximately  ten  times  that.  Is  not  this 
something  striking?  Does  not  this  emphasize  the  great  po- 
tentiality of  this  entire  country?  It  is  said  that  one  of  the 
early  explorers  who  passed  through  here,  pointed  to  the  site 
and  said  that  here  was  the  gateway  oi  an  empire,  here  the 
seat  of  commerce  and  that  the  men  who  would  make  their 
homes  here  would  have  to  be  men  of  action.  That  has 
proven  true  in  a  most  remarkable  way,  and  if  I  search  tor 
the  cause  of  this  great  development  of  the  city,  I  believe 
♦hat  it  is  due  more  to  its  location  with  regards'  to  transporta- 
tion than  to  any  other  cause. 

Wc  here  are  men  who  are  interested  in  transportation  and 
what  we  have  to  say  ought  to  be  of  interest  to  the  City  of 
Chicago.  A  distinguished  American  has  said:  "Close  up  the 
common  highways  of  a  country  and  the  steam  railways  will 
pass  out  of  existence,  and  your  steamships  will  decay  at  their 
moorings."  The  common  highways  of  a  country  are  the  im- 
portant fibers  which  extend  out  and  grasp  the  soil  and  draw 
to  the  roads  on  which  we  have  been  expending  so  much  and 
to  the  steam  highways,  that  sustenance  which  has  created 
Chicago. 

The  City  of  Chicago  is  interested  not  only  in  the  roads 
of  Cook  County,  nor  in  the  roads  of  the  state  of  Illinois, 
but  in  the  roads  of  California  and  of  Oregon  and  of  Canada, 
because  the  traffic  from  all  of  these  parts  comes  through  here. 

We  hear  a  good  deal  of  colonization.  We  apply  it  to  new 
and  unoccupied  territory.  The  great  resources  of  this  coun- 
try haven't  been  scratched.  Right  in  the  heart  of  our  most 
thickly  populated  country  there  is  ample  room  still  for  colon- 
ization and  the  means  to  it  are  good  highways. 

This  Association  which  meets  here  today  is  not  an  associ- 
ation primarily  of  road  boosters.  We  are  technical  men  and 
practical  men  who  are  actually  engaged  in  the  construction 
of  highways  and  what  we  have  to  say  will  be,  I  trust,  to 
the  good  of  Chicago  ultimately. 

I  thank,  very  heartily,  the  representatives  of  the  corpora- 
tions which  have  spoken  to  us  for  their  very  gracious  and 
kindly  welcome  to  this  city.  It  is  customary  on  occasions 
of  this  kind  for  the  President  to  introduce  proceedings  by 
something  in  the  nature  of  a  serious  talk.  Our  time  has 
passed,  unforttmately,  this  afternoon.  The  paper  which  I 
would  have  presented  to  you  is  in  print.  It  will  be  available 
to  you,  and  I  am  sure  that  ifnder  the  circumstances  you  will 
permit  me  to  pass  it  over  as  having  been  placed  before  the 
Association  in  the  usual  way. 

[NOTE:  .President  McLean's  address  follows.] 
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Road  Improvement 

By  W.  A.  MdLEAN 

CommissioiMr  and  Chief  EngiiM«r  of  Hifhways  for  the  Province  of 

Ontario,  Canada 

Presidential  Addnse 

The  present  era  is  remarkable  as  one  of  rapid  and  con- 
venient travel,  transportation  and  communication.  In  this 
it  is  distinguished  from  all  preceding  ages.  Invention  has 
shown  more  marked  advance  in  this  phase  of  modern  civiliza- 
tion than  in  any  other.  Every  refinement  has  been  sought,  and 
vast  expenditures  have  been  made  on  steam  and  electric  rail- 
ways, ocean  and  lake  steamship  lines,  harbors  and  canals, 
express,  postal,  telephone,  telegraph  and  cable  services.  The 
motor  vehicle  is  becoming  a  necessity  for  the  transaction  of 
business  and  even  the  air  has  been  conquered  as  a  practical 
medium  for  human  locomotion.  All  these  have  not  lessened 
but  rather  have  increased  the  need  for  better  common  roads, 
and  the  demand  for  their  improvement  is  accumulating  with 
marked  intensity. 

The  road  situation  of  today  presents  many  problems.  It 
is  doubtful  if  road  conditions  will  ever  be  without  their  prob- 
lems, for  changes  are  constantly  taking  place,  requiring  an 
equivalent  adjustment  in  methods  of  dealing  with  them.  But 
it  is  also  true  that  the  present  generation  has  opportunity  to 
advance  in  this  regard  far  beyond  reasonable  heritage  or  de- 
sires— for  in  general  common  road  construction  has  been 
neglected,  has  been  sidetracked  and  forgotten  in  the  hurry 
of  railroad  construction. 

New  demands  are  pressing;  advanced  methods  of  construc- 
tion are  needed;  old  systems  of  organization  are  inadequate; 
old  abuccs  and  prejudices  are  persistent;  opportunity  for  re- 
form and  progress  is  abundant  and  urgent. 

The  work  of  this  Association,  and  particularly  that  of  the 
annqal  convention,  is  to  its  active  members  a  matter  of  con- 
tinuous but  ever-reviving  interest.  Until  the  last  ten  or  fif- 
teen years,  road  construction  in  the  open  country  was  well 
served  by  water  bound  stone  and  gravel,  and  was  governed  by 
established  practice.  Roads  were  built  for  horse-drawn  traffic 
only  and  the  weight  of  loads  was  comparatively  light.  With 
the  general  use  of  rapid  motor  vehicles  an  entirely  new  form 
of  wear  has  been  added  to  that  of  steel  tires  and  steel-shod 
horses;  the  weight  of  loads  hasMargely  increased,  placing  a  * 
much  greater  demand  on  road  foundations  and  on  bridges; 
the  use  of  roads  has  greatly  increased,  especially  on  highways 
carrying  suburban  and  interurban  traffic.     Road,  building  is 
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in  a  reformative  stage,  and  the  annual  accumulation  of  experi- 
ence is  steadily  shedding  new  light  on  a  very  complex  prob- 
lem. 

The  growing  difficulties  of  road  construction  and  mainten- 
ance are  not  without  their  reward.  The  increased  use  of  the 
roads  means  their  increased  usefulness.  The  possible  service 
that  may  be  performed  by  the  common  road  is  in  proportion 
to  the  efficiency  of  the  vehicle.  The  motor  passenger  vehicle 
and  the  motor  truck  have  greatly  advanced  the  general  pub- 
lic value  of  the  common  road;  and  whereas  good  roads  were 
regarded,  a  few  years  ago,  as  solely  of  rural  concern,  urban 
centers  have  become  keenly  alive  to  their  value,  and  are  will- 
ing to  bear  a  fair  proportion  of  the  cost.  The  value  of  roads 
as  a  means  of  travel  and  transportation  has  increased  many- 
fold.  Instead  of  the  farming  population  being  expected  to 
meet  the  entire  cost,  it  is  now  fully  conceded  that,  as  regards 
main  roads,  cities  must  share  the  burden  as  Ttnth  any  other 
department  of  transportation. 

CorrtUtion  of  Facts 

The  number  of  elementary  materials  used  or  dealt  with  in 
road  making  is  strikingly  few,  and,  with  minor  exceptions, 
these  materials  are  included  in  a  brief  list — sand,  clay,  gravel, 
broken  stone,  asphalt,  tar,  oils,  vitrified  brick,  creosoted  wood, 
stone  setts,  and  Portland  cement. 

To  these  may  be  added  a  few  materials  of  local  service  such 
as  oyster  shells;  or  proprietary  binders,  such  as  Rocmac  or 
Glutrin.  While  the  elementary  materials  are  few  in  number, 
the  range  in  quality  is  wide,  their  combinations  are  many, 
conditions  of  traffic  are  of  varying  degree,  and  such  factors 
as  climate,  workmanship  and  cost  must  be  considered. 

In  the  solution  of  road  problems,  at  the  present  time,  effort 
should  be  largely  given  by  scientific  engineers  to  the  accu- 
mulation of  facts  respecting  road  materials  and  their  action 
under  climate  and  traffic.  Much  has  been  done  in  the  past 
five  years  in  this  regard,  and  it  is  confidently  expected  that  the 
next  five  will  do  more.  Experience  will  then  more  nearly 
approximate  the  anticipated  life  of  new  materials  and  new 
methods.  The  status  of  knowledge  respecting  road  construc- 
tion in  the  next  five  years  will  largely  depend  on  the  care 
and  thought  with  which  we,  at  the  present  time,  assemble 
and  correlate  obtainable  facts.  This  is  a  matter  which  should 
be  especially  impressed  upon  municipal  bodies,  and  co- 
operation with  their  engineers  obtained,  in  order  that  experi- 
ment, test,  and  the  collection  of  data  may  be  effectively  car- 
ried out. 

Roads  should  be  built  according  to  traffic.     To  a  proper 
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solution  of  the  problem  of  road  construction  and  mainte- 
nance, there  is  much  need  of  the  general  acceptance  of  uni- 
form traffic  standards.  Traffic,  in  relation  to  the  results  from 
a  paving  material,  is  sometimes  loosely  described  as  "light," 
"medium"  or  "heavy."  These  terms  have  all  grades  of  mean- 
ing according  to  locality.  In  one  district  200  vehicles  a  day 
would  be  considered  heavy  traffic,  while  in  another  2,000 
vehicles  might  be  medium  traffic.  When  traffic  standards 
have  been  clearly  defined,  and  data  is  accumulated  as  to  be- 
havior and  cost  of  a  material  under  definite  degrees  of  traffic, 
our  experience  can  become  of  much  greater  usefulness.  What 
is  needed  is  a  greater  accumulation  of  fact,  correlated  with 
definite  standards  of  traffic. 

Work  Should  Not  Bo  Doloyod 

Road,  building  is  a  slow  process.  In  the  northern  states 
and  Canada  there  are  only  about  one  hundred  actual  days  in 
the  year  to  be  fully  depended  on.  A  mile  a  month  for  six 
months  of  the  year  is  reasonable  progress  for  one  outfit  of 
machinery. 

There  are  limitations  as  regards  labor  and  material  which 
cannot  be  exceeded  without  greatly  increasing  the  cost  of  the 
work.  If  a  community  needs  a  good  general  system  of  roads 
today  the  work  should  have  been  commenced  twenty  years 
ago.  If  a  system  is  needed  twenty  years  hence,  it  should  be 
commenced  now. 

PonnaBOBt  Roods 

The  term  "permanent"  as  applied  to  roads  is  somewhat 
misleading,  and  is  not  always  appreciated  by  the  general 
public.  In  the  full  sense  of  the  word,  there  is  no  such  thing 
as  absolute  "permanency."  It  is  merely  a  relative  term:  But 
it  is  important,  in  making  safe  provision  for  financing  road 
undertakings,  that  the  matter  be  clearly  understood.  For  all 
practical  purposes,  expenditure  for  the  purchase  of  road  al- 
lowance may  be  regarded  as  permanent;  earthwork  and  cer- 
tain drainage  of  an  adequate  kind  may  be  regarded  as  per- 
manent; substantial  concrete  culverts  and  bridges  may  be  re- 
garded as  permanent;  heavy  road  foundations  may  be  perma- 
nent. But  there  is  no  such  thing  as  a  permanent  road  surface. 
Traffic  and  natural  disintegration  cause  the  wear  and  decay 
of  any  road  surface  that  can  be  employed,  and  adequate  pro- 
vision should  be  made  for  the  repair  and  renewal  of  the  sur- 
face. 

To  meet  the  immediate  needs  of  traffic  throughout  the 
United  States  and  Canada,  a  large  amount  of  construction 
must  necessarily  be  carried  on  that  cannot  be  considered  of  a 
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"permanent"  kind.  To  attempt  the  task  of  immediately  build- 
ing, for  all  traffic,  roads  that  would  have  a  maximum  of  per- 
manence would  be  as  impossible  as  it  would  be  economically 
unwise.  A  large  part  of  the  farm  traffic  can,  for  the  present, 
be  best  served  by  roads  of  moderate  cost,  ligTitly  surfaced  with 
broken  stone  or  gravel,  but  carefully  graded  and  drained.  In 
many  localities  even  good  earth  roads  (but  well  graded  and 
drained)  maintained  by  use  of  the  log  drag  must  be  depended 
upon  to  meet  the  needs  of  traffic,  owing  to  sparse  population 
or  the  absence  of  local  gravel,  stone,  or  other  suitable  surface 
material. 

The  most  unfortunate  results  have,  however,  arisen  in  the 
treatment  of  main  roads  on  which,  though  expensively  built, 
an  effort  has  been  made  to  maintain  a  heavy  bituminous  or 
other  high-class  surface  on  a  totally  inadequate  foundation. 

Much  discussion  has  taken  place  during  the  past  year  on 
the  subject  of  road  foundations,  and  has  arisen  largely  from 
those  who  attended  the  International  Road  Congress  in  Lon- 
don last  year,  as  a  result  of  their  observation  of  practice  in 
Great  Britain  and  in  Europe.  European  practice  in  all  classes 
of  permanent  road  construction  has  undoubtedly  in  the  past 
tended  to  greater  mass  in  the  foundation  than  has  been  gen- 
erally adopted  on  this  continent.  If  past  practice  abroad  has 
proven  the  need  for  the  massive  foundation,  it  wguld  seem 
that,  on  this  continent,  the  use  of  light  foundations  should  be 
critically  considered,  with  a  view  to  the  adoption  of  a  greater 
depth  of  stone  and  the  more  general  use  of  Telford  or  equiva- 
lent foundations,  particularly  for  main  roads,  on  which  heavy 
traffic  is  assured.  In  the  construction  of  strong  foundations 
there  is  opportunity  for  permanency,  which  will  at  the  same 
time  reduce  the  cost  of  repair,  for  a  large  outlay  may  readily 
arise  from  attempts  to  maintain  a  good  surface  on  an  insuf- 
ficient and  yielding  foundation. 

Fair  DIstributioii  of  Cost 

A  fundamental  necessity  in  creating  a  system  of  roads  is 
that  the  cost  shall  be  fairly  and  equitably  levied  on  those 
who  benefit.  Failure  to  do  so  has  done  much  to  retard  road 
building  in  the  past.  If  the  general  public  feels  that  the  cost 
of  roads  is  borne  in  a  reasonable  degree  by  those  who  should 
contribute,  much  opposition  will  vanish.  If  the  farmer  feels 
that  he  is  being  asked  to  build  roads  for  motorists  of  the 
cities,  he  is  naturally  opposed  to  proposals  for  road  develop- 
ment on  such  a  basis.  Out  of  this  has  grown  much  of  the 
opposition  in  some  localities  to  the  construction  of  trunk 
and  state  roads.  A  close  study  of  the  farmer's  viewpoint  by 
advocates  of  trunk  roads  will  throw  light  on  the  road  situa- 
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tion  as  a  whole,  and  will  indicate  that  a  successful  road  policy 
in  any  province  or  state  should  j  make  provision  for  the  im- 
provement, if  not  of  all  roads,  at  least  of  those  more  directly 
serving  farm  traffic.  Broadly,  trunk  roads  run  from  city  to 
city;  and  are  commonly  parallel  to  the  steam  railway.  The 
market  roads,  on  which  rural  traffic  most  frequently  concen- 
trates, radiate  from  the  stations,  villages  and  shipping  points, 
and  are,  in  general,  at  right  angles  to  the  trunk  roads  so 
often  advocated  for  motor  traffic. 

Trunk  roads  ^are  a  necessary  adjunct  of  any  system  of  roads. 
They  are  desirable,  and  should  be  built.  They  frequently 
form  part  of  a  system  of  local  market  roads,  but  must  be 
more  substantially  built  to  serve  the  more  severe  traffic. 

It  is  difficult,  however,  for  even  the  most  patriotic  farmer 
to  rest  satisfied  with  beautiful  pictures  and  illuminative  news- 
paper descriptions  of  the  splendid  roads  of  his  own  state — 
roads  he  never  sees — while  he  has  still  to  drive  through  the 
mud  axle-deep  to  his  local  market  or  shipping  point,  with 
nothing  being  done  to  remedy  that  condition.  Rural  resi- 
dents of  every  good  farming  community  want  good  roads, 
and  are  willing  to  meet  a  reasonable  outlay  for  them — ^nor 
are  they  opposed  to  trunk  roads  if  the  cost  is  levied  upon  the 
proper  source. 

A  farming  community,  in  so  far  as  is  consistent  with  its 
prosperity,  can  fairly  be  asked  to  contribute  such  amount  per 
mile  of  road  as  would  properly  meet  the  needs  of  local  traffic. 
For  more  expensive  construction  for  motor  traffic  the  re- 
mainder of  the  cost  should  be  met  from  a  source  representing 
the  contribution  of  cities  or  other  communities  benefited. 

Market  roads  without  trunk  roads  are  commonly  opposed 
by  cities  quite  as  much  as  the  farmers  oppose  trunk  roads 
when  provision  is  not  made  for  market  roads.  Upon  a  plan 
of  road  improvement  which  includes  both,  all  the  people  can 
agreeably  unite. 

It  is  not  intended  to  convey  the  impression  that  all  roads 
can  be  built  at  a  stroke,  and  that  a  durable  road  can  be  at 
once  built  to  every  farmer's  gate.  There  must  be  a  starting 
point.  For  this  purpose  certain  roads  must  be  selected  for 
the  immediate  improvement,  others  to  take  their  turn  later. 
A  study  of  local  traffic  conditions  will  indicate  the  roads  on 
which  traffic  seeks  to  concentrate,  and,  commencing  with 
these,  the  general  system  can  be  developed  from  year  to 
year. 

There  should  be  no  conflict  of  interest  between  the  two 
classes  of  roads.  The  one  is  a  necessary  adjunct  of  the  other 
in  a  complete  system  of  roads.  The  great  need  is  that  the 
value  of  both  should  be  recognized  and  adequate  measures 
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taken  to  develop  both  concurrently;  but  there  should  be  no 
effort  to  substitute  one  for  the  other. 


Much  difference  in  opinion  and  practice  exists  with  respect 
to  the  issuance  of  bonds  for  road  construction.  At  one  ex- 
treme are  those  who  oppose  all  bonded  debt  for  public  roads, 
while  at  the  other  are  those  who  advocate  bonds  maturing  in 
forty  and  fifty  years.  It  is  probable  that,  as  in  most  bases  of 
widely  divergent  opinion,  the  true  solution  is  in  a  moderate 
middle  course. 

The  primary  construction  of  a  great  system  of  roads  has, 
in  all  countries,  required  large  initial  expenditure,  such  as 
can  only  be  procured  by  distributing  the  repayment  over  a 
term  of  years.  The  construction  of  main  roads,  and  even 
good  market  roads,  is  as  a  rule  carried  on  in  very  disjointed 
sections,  and  at  a  sacrifice  of  workmanship,  if  the  cost  is  pro- 
vided by  annual  levy  only.  The  necessary  initial  outlay  can, 
as  a  rule,  be  sustained  only  by  borrowed  funds. 

It  may  be  asserted  as  a  further  truism  that  the  term  for 
retiring  the  bonds  should  not  exceed  the  useful  life  of  the 
work.  Again,  repayment  in  the  briefest  possible  period  is 
favorable  in  that  the  total  interest  charges  are  reduced. 

In  considering  the  matter,  the  road  structure  may  be  di- 
vided into  several  portions: 

(1)  The  system  of  drainage; 

(2)  The  earth  subgrade; 

(3)  The  foundation; 

(4)  Bridges  and  culverts,  and 

(5)  The  wearing  surface. 

Judging  the  future  by  past  experience,  it  may  be  estimated 
that  long-term  bonds  for  certain  portions  of  the  work  are 
justifiable.  An  effective  system  of  open  and  underdrains, 
deep  cuts,  extensive  fills,  and  an  adequate  width  of  earth- 
work; a  Telford,  concrete  or  other  hjeavy  foundation;  con- 
crete or  heavy  steel  bridges  and  culverts  are  all  of  long  dura- 
bility, and  may  justify  long-term  debentures.  The  road  sur- 
face, on  the  other  hand,  has  a  comparatively  short  life,  and 
will  seldom  justify  a  debt  of  more  than  five  or  ten  years'  dura- 
tion.   Adequate  maintenance  is  in  all  cases  essential. 

The  methods  of  finance  as  regards  the  issuance  of  bonds 
may  thus  be  based  on  the  life,  not  of  the  surface  only,  but  of 
the  several  portions  of  the  structure;  the  bonds  for  surface 
costs  to  be  retired  in  not  more  than  five  or  ten  years,  while 
the  long-term  period  may  be  applied  to  what  may  be  more 
truly  termed  the  "permanent"  portion  of  the  work. 

It  might  be  logical  to  approach  the  matter  on  the  basis  of 
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a  general  estimate,  meeting  a  proportion  of  the  CQSt,  approxi- 
mately 50  per  cent.,  by  long-term  bonds,  the  remainder,*  or  50 
per  cent.,  covering  surface  costs,  to  be  retired,  according  to 
the  life  of  the  pavement,  in  from  five  to  ten  years. 

To  go  even  further  on  the  ground  of  safe  finance,  and  to 
pay  something  for  immediate  benefit,  a  portion  of  the  cost 
might  be  met  out  of  the  annual  levy;  but  that  as  a  rule  is 
difficult,  and  may  tend  to  reduce  the  amount  available  for 
adequate  maintenance.  It  need  not  \>t  added  that  to  meet 
the  cost  of  maintenance  by  the  issue  of  bonds  should  be  re- 
garded as  a  criminal  method  of  finance. 

Town  PUnninf 

Town  planning  is  a  matter  with  which  road  builders,  we 
believe,  should  be  closely  identified.  In  this  let  us  not  be 
misunderstood.  By  "town  planning"  we  do  not  mean  the 
preparation  of  artistic  plans  and  beautifully  imaginative  re- 
ports frequently  emplf)yed  for  municipal  advertisement  and 
the  promotion  of  speculative  subdivision  schemes. 

The  essential  principles  of  town  planning  are  largely  based 
on  adequate  provision  for  present  and  future  traffic  require- 
ments, together  with  subordinate  matters  of  street  and  road 
design. 

The  question  of  town  planning  is  one  which  should  arouse 
interest  in  every  progressive  town  and  city.  The  United 
States  and  Canada  are  passing  through  a  period  of  growth  and 
expansion  which,  we  trust,  may  long  continue,  and  proper 
foresight  in  this  regard  is  a  necessity. 

The  past  tendency  to  allow  towns  and  cities  to  follow 
unguided  growth  has  resulted  in  many  objectionable  and  un- 
fortunate conditions  which  could  readily  have  been  avoided, 
but  which  may  now  only  be  remedied  at  much  expense. 

The  Housing  and  Town  Planning  Act  of  England,  a  recent 
measure,  is  accomplishing  much,  in  enabling  landowners  and 
municipalities  to  enter  into  agreements  for  mutual  benefit. 
Main  and  radial  thoroughfares  are  provided,  parks  and  open 
spaces  are  laid  out  subject  to  agreement,  industrial  areas  are 
set  apart,  residential  districts  are  fixed,  and  streets,  drainage, 
grades,  water  supply  and  many  other  details  are  decided 
upon  in  a  manner  that  gives  every  opportunity  for  favorable 
anf  least  expensive  growth.  The  advantage  to  both  the  public 
and  the  landowner  is  apparent. 

No  doubt  many  towns  and  cities  on  this  continent,  now 
comparatively  small,  are  destined  to  a  very  considerable 
growth,  and  by  well-devised  measures,  the  gradual  widening 
of  existing  streets,  the  opening  of  new  streets,  grouping  of 
public  buildinjrs,  etc..  could  be  provided  for:  so  that  town 
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planning  may  be  applied  not  only  to  new  areas,  but  to  the 
favorable  treatment  of  old  districts  and  the  removal  of  exist- 
ing defects.  Practical  town  planning  is  of  much  value  in  meet- 
ing the  present  and  future  traffic  needs  of  urban  comnuinities. 

Present  Financial  Influancas 

The  influence  of  the  war  on  the  financial  situation  is  a  fea- 
ture of  much  importance  as  regards  the  present  and  imme- 
diate future  of  road  building  on .  this  continent.  On  the 
declaration  of  war  by  European  powers  in  August  last,  while 
much  uncertainty  was  felt,  there  was  remarkable  freedom  from 
panic  in  the  money  markets  of  the  world.  Since  the  com- 
mencement of  hostilities  there  has  been  a  decided  improve- 
ment. Crops,  on  the  whole,  in  the  United  States  and  Canada 
have  been  good,  and  farmers  are  receiving  good  prices  for 
their  produce.  While  the  flotation  of  municipal  bonds  is  dif- 
ficult, and  capital  is  showing  a  natural  timidity,  there  is  a 
growing  tone  of  optimism  which  promises  much. 

While  municipalities  and  state  governments  of  the  United 
States  are  feeling  the  effect  of  war  conditions,  Canada  is 
more  directly  influenced,  and  is,  at  the  same  time,  meeting  a 
heavy  war  expenditure. 

The  borrowing  opportunities  for  Canadian  governments  are 
restricted,  and  while  loans  for  large  undertakings  are  seri- 
ously handicapped,  means  are  being  developed  through  local 
capital  to  meet  necessary  and  desirable  outlay. 

The  construction  of  roads  for  war  relief  has  been  largely 
accepted  as  a  logical  measure,  and  while  rural  municipalities, 
with  a  continuance  of  good  crops  and  prices,  will  be  in  an 
excellent  position  to  carry  on  the  work,  the  ability  of  pro- 
vincial governments  to  aid  large  undertakings  may  not  be 
correspondingly  favorable.  Here  private  capital  has,  in  at 
least  one  marked  instance,  stepped  into  the  breach,  and  the 
construction  of  a  concrete  highway  from  Toronto  to  Ham- 
ilton (about  40  miles)  has  been  organized  and  commenced 
since  September  1st.  A  proposal  to  construct  a  main  road 
from  Montreal  to  Windsor,  across  the  Province  of  Ontario 
(over  500  miles  in  length),  as  a  great  memorial  to  the  Can- 
adian expeditionary  forces,  has  been  received  with  much 
public  favor,  and  it  is  not  improbable  that  construction  may 
be  commenced  as  a  war  relief  measure. 

The  final  effect  on  road  construction  must  largely  depend 
on  the  duration  of  the  war.  Should  the  struggle,  with  its 
tremendous  waste,  be  prolonged  for  three  years,  as  is.  pre- 
dicted by  an  eminent  authority,  the  ultimate  influence  on 
financial  conditions  is  impossible  to  estimate.  Should  it  be 
concluded  in  a  year,  as  many  hope,  the  present  feeling  of 
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optimism   will   assuredly   not   be   without   substantial   foun- 
dation. 


We  will  now  have  the  pleasure  of  listening  to  the  Minister 
of  Public  Works  for  the  Province  of  Ontario,  Mr.  Finlcy  G. 
MacDiarmid.    (Applause.) 


Address  by  Finley  G.  MacDiarmid. 
Minister  of  Public  Works  for  the  Proylnco  of  Onterio,  Canada 

I  am  sure,  Mr.  President,  and  Ladies  and  Gentlemen,  that 
I  consider  it  not  only  an  honon  but  a  privilege  to  have  the 
opportunity  of  saying  a  few  words  to  those  assembled  here 
this  afternoon.  In  the  first  place,  I  wish  to  congratulate 
you  upon  having  enlisted  the  sympathy  and  cooperation  of 
so  many  ladies  as  I  have  seen  this  afternoon,  not  only  at  this 
meeting,  but  at  the  exhibit  in  the  other  building. 

Now,  I  am  sure  «t  is  unnecessary  for  me  to  take  up  any  of 
your  time  here  this  afternoon.  I  appreciate  the  welcome 
that  has  been  extended  to  all  by  the  Mayor  of  the  great  city 
of  Chicago  and  also  by  the  representative  from  the  state  of 
Illinois.  I  appreciate  it  perhaps  more  keenly,  more  thor- 
oughly, than  some  of  you  coming  from  states  of  the  Union, 
coming  as  I  do,  from  the  g^'eat  Province  of  Ontario— the 
province  lying  adjacent  and  bounded  by  the  international 
waters  of  Superior,  Huron,  Erie,  Lake  Ontario  and  the  St 
Lawrence  River.  Coming  from  that  g^eat  province  to  take 
part  in  this  convention  I  appreciate  most  highly  and  most 
deeply  the  kindly  welcome  that  has  been  extended  to  us,  as 
citizens  of  the  greatest  province  belonging  to  the  vast  Do- 
minior  of  Canada,  who  have  just  completed  100  years  of  peace 
between  the  two  greatest  people  on  earth.  Only  last  week, 
in  the  city  of  Toronto,  we  had  the  opportunity  and  privilege 
of  entertaining  the  peace  delegates  from  the  great  State  of 
New  York,  who  came  to  arrange  something  suitable  to  com- 
memorate the  centenary  of  peace  between  the  British  people 
and  the  people  of  the  United  States.  We  respect  the  flag 
which  floats  over  your  homes  because  we  believe  it  stands 
for  liberty  and  for  freedom.  We  have  enjoyed  that  same 
liberty  and  freedom  beneath  the  folds  of  the  Union  Jack. 
The  ideals  of  the  two  peoples  are  the  same.  We  are  here 
today  to  profit  by  your  experience.  The  last  time  I  was  in 
the  great  city  of  Chicago  it  was  as  a  member  of  a  commis- 
sion looking  into  the  question  of  prison  reform.  We  found, 
on  that  occasion,  a  great  institution  in  the  state  of  Ohio,  in 
the  city  of  Mansfield,  after  which  we  have  molded  and  fash- 
ioned our  penal  institutions  in  the  banner  province  of  On- 
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tario.  If  I  could  feel  confident  that  we  would  go  back  from 
this  convention  reaping  the  same  benefit  that  we  did  in  con- 
nection with  our  investigation  into  the  question  of  prison 
reform,  I  would  be  delighted  indeed. 

Now,  I  am  not  here  to  speak  as  a  technical  man.  I  appre- 
ciate this  great  movement.  I  know  that  it  has  gripped  the 
American  Continent.  Our  problems  in  connection  with  the 
building  and  maintenance  of  good  roads  are  perhaps  greater 
in  number  than  yours.  But  difficulties  were  made  to  over- 
come. Our  density  of  population  in  the  province  of  Ontario 
is  not  so  pronounced,  but  we  are  trying  to  meet  the  situation 
as  best  we  can.  We  appreciate  >the  vital  connection  that  the 
good  roads  movement  has  with  the  rural  life  of  Ontario  as 
it  has  with  the  rural  life  of  the  great  Republic  of  America. 
Anything  which  we  can  do  to  make  attractive,  to  build  up 
contented  homes  among  the  agricultural  classes  of  people  is 
a  duty  that  we  owe  to  ourselves  and  owe  to  the  state.  High 
prices  alone  are  not  a  sufficient  attraction  to  keep  people  on 
the  farm.  They  must  have  conveniences.  They  must  have 
easy  facilities  for  transportation.  Today  we  have  passed  that 
stage  where  it  is  necessary  any  longer  to  discuss  the  eco- 
nomic problem.  Men  of  all  sorts  of  public  opinion  admit  the 
necessity  for  better  roads"  than  we  have.  We  have  reached 
that  stage  where  now  we  have  to  discuss  and  provide  the 
ways  and  means,  to  decide  the  kind  and  class  of  road  that  is 
best  suited  for  our  particular  needs,  and  then  to  make  pro- 
vision. 

We  in  the  province  of  Ontario  are  assisted  by  the  county 
organization  to  the  extent  of  one-third  of  the  cost  of  build- 
ing and  constructing  the  roads.  We  have  now  before  us  a 
report  of  commissioners  who  examined  into  the  whole  road 
problem  during  the  last  year.  Their  examination  was  not 
quite  completed  when  the  great  war  in  which  our  empire  is 
now  engaged,  was  declared,  which  interrupted  the  work  to 
some  extent.  But  we  have  made  progress  to  the  extent  that 
we  ^are  today  assisting  to  the  amount  of  one-third  in  this 
county  movement.  The  report  of  the  commissioners  not  only 
recommends  a  substantial  increase  by  way  of  state  or  pro- 
vincial appropriations,  but  also  it  grapples  with  the  ques- 
tion of  maintenance.  During  the  next  session  of  the  Legis- 
lature, we  expect  some  advance  will  be  made,  some  legislation 
will  be  introduced,  the  nature  of  which  I  am  not  in  a  position 
to  say  at  the  present  time — nor  would  it  be  proper  to  do  so 
before  the  meeting  of  the  Legislature^ — but  we  expect  to  make 
an  advance  along  that  line. 

Now,  Mr.  President  and  Gentlemen,  I  had  not  intended  to 
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speak  even  at  the  length  I  have  here  this  afternoon.  I  ap- 
preciate the  warm  welcome  that  has  been  extended  to  me 
and  trust  that  the  tuture  holds  a  bright  career  for  the  asso- 
ciation. 


PRESIDENT  McLEAN:  Gentlemen,  I  am  anxious  that 
you  should  hear  a  distinguished  citizen  of  Canada,  Mayor 
Hocken,  of  the  City  of  Toronto,  who  will  speak  to  you  a  few 
minutes.     (Applause.) 


Address  by-  H.  C.  Hocken. 

Mayor  of  Toroato*  Ontario 

Mr.  Chairman  and  Gentlemen:  I  am  pleased  to  find  in  the 
chair  one  of  our  own  citizens  of  Toronto,  one  of  my  con- 
stituents I  might  say.  I  am  going  to  claim  that  he  voted  for 
me,  even  if  he  didn't.  (Laughter.)  I  know  he  is  an  intelligent 
man,  and  I  got  the  intelligent  vote.  (Laughter.)  Or,  if  I 
didn't  I  should  have  gotten  it.  (Applause.)  I  feel  very  proud 
that  this  organization  has  honored  Mr.  McLean,  who  is  so 
well  known  and  so  highly  thought  of  in  our  own  city;  and 
not  only  in  our  own  city  and  the  province  of  Ontario,  but 
over  the  whole  Dominion  of  Canada;  a  man  who  has  done  a 
great  deal  of  good,  and  given  a  great  deal  of  study  to  this 
work,  and  a  man  whom  we  think  is  very  capable. 

It  occurred  to  me,  Mr.  Chairman,  as  I  listened  to  the 
speeches,  that  after  all  when  we  get  down  to  this  good  roads 
question,  it  is  a  matter  of  service.  It  is  the  duty  of  the  (Gov- 
ernment to  make  it  possible  for  every  class  of  community 
to  give  to  every  other  class  the  full  measure  of  service  of 
which  each  is  capable.  I  speak  of  our  own  country  when  I 
say  that  at  least  two  months  of  the  year — and  I  think  in  some 
places  even  three,  and  a  longer  period  than  that — ^the  agri- 
cultural community  is  unable  to  get  in  frequent  touch  with 
the  towns  and  cities  of  our  province,  and  it  is  because  of  the 
•lack  of  good  roads.  Mr.  W.  F.  MacLean,  who  is  sitting  iij  the 
Dominion  Parliament,  and  who  is  one  of  our  farmers'  rep- 
resentatives, a  journalist  and  several  other  kinds  of  a  man 
rolled  into  one,  said  to  me  recently  that  the  greatest  enemy 
of  the  province  of  Ontario  is  water,  because  the  water  gets 
on  our  roads  and  it  detaches  the  farmer  from  the  city.  For 
three  months  in  the  year  the  farmer  is  isolated.  Now  that 
is  practically  the  case;  it  may  be  a  question  as  to  the  exact 
time,  but  the  farmers  are  practically  isolated  from  urban  life 
for  a  period  of  two  or  three  months.  Under  such  circum- 
stances it  is  absolutely  impossible  for  them  to  render  the 
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service  to  the  urban  communities  that  they  could  under  better 
conditions.  It  is  up  to  us  who  live  in  the  cities  to  join  with  • 
those  who  live  in  the  country  and  construct  main  highways 
all  through  our  states  and  provinces.  We  have  spent  hun- 
dreds of  millions  of  dollars — in  fact,  the  Dominion  of  Canada 
has  given  away  hundreds  of  millions  of  dollars — to  build 
steam  railroads'  all  over  the  country.  That  is  very  desirable. 
We  can't  get  along  without  steam  roads.  We  have  interna- 
tional steam  roads.  You  can  get  on  the  Grand  Trunk  in  Chi- 
cago this  evening,  and  get  off  tomorrow  morning  in  Toronto. 
But  we  haven't  got  any  international  tote  roads  that  I  know 
anything  about.  There  has  been  no  attempt  in  Canada  to  build 
inter-provincial  roads,  as  we  would  say  in  our  country,  or 
inter-state  roads,  as  you  would  call  them.  Our  failure  to 
deal  with  this  question  is  a  reflection  upon  the  public  men 
and  the  public  bodies  of  our  country.  (Applause.)  To  what 
extent  it  is  a  reflection  upon  the  public  bodies  of  this  country 
I  am  not  going  to  say,  because  I  am  a  guest  on  this  occasion. 
But  is  it  not  a  fact  that  we  have  gone  on  subsidizing  rail- 
road corporations,  putting  hundreds  of  millions  of  dollars 
into  that  form  of  transportation,  and  we  have  neglected 
what  is  the  primary  method  of  transportation  all  this  time? 
I  submit  tO'  you  that  one  of  the  advantages  of  civilization — 
one  of  the  primary  evidences  of  civilization — is  good  roads; 
and  yet  we  haven't  got  them  on  this  continent  to  any  great 
degree. 

Conventions  such  as  this  give  us  an  inspiration  lo  go 
back  to  our  own  community,  whether  it  is  a  city,  or  whether 
it  is  a  townshii5,  and  enthuse  those  about  us  who  have  to  un- 
dertake the  responsibility  of  formulating  the  plans  and  agitat- 
ing for  their  adoption.  We  must  arouse  those  who  have  to 
pay  the  taxes,  and  afterwards  to  meet  the  costs.  That  per- 
haps is  the  first  step  towards  the  realization  of  the  g^eat 
purpose  that  is  underlying  this  convention.  I  am  sure,  Mr. 
President,  that  that  will  be  one  of  the  results  of  this  con- 
vention. 

I  have  attended  a  good  many  conventions  in  the  United 
States  during  the  last  ten  years  since  I  have  been  a  member 
of  the  municipal  government  of  our  city,  and  I  want  to  say 
to  you  gentlemen  that  the  visits  made  by  myself  and  other 
members  of  our  civjc  administration  have  resulted  in  great 
benefits  to  the  people  of  Toronto.  For  instance,  I  think  our 
first  visit  to  a  playgrounds  convention  was  in  New  York. 
We  went  home  and  we  opened  up  five  or  six  playgrounds. 
We  got  that  idea  from  New  York.  We  went  to  the  city  of 
Cleveland,  and  we  found  there  an  industrial  farm  where  con- 
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firmed  drunkards  and  first  offenders  were  taken  out  to  work 
on  the  land  instead  of  being  put  in  a  cell.  As  a  result  we 
liave  spent  $500,000~-$300,000  upon  land  and  $200,000  upon 
buildings — and  we  are  taking  our  first  offenders  and  drunk- 
ards out  there.  We  owe  that  to  the  state  of  Ohio.  We  have 
adopted  a  great  many  other  things  which  we  have  learned 
from  visits  made,  and  information  we  have  gained  from  these 
conventions  in  the  United  States. 

We  class  ourselves  as  one  of  the  second  class  cities  of  the 
North  American  Continent.  In  Canada  we  don't  recognize 
any  international  boundary  in  civic  progress.  We  are  Amer- 
icans just  as  you  are.  We  live  under  a  different  flag.  Our 
£ag  is  a  little  different  in  shape,  but  it  has  the  same  colors. 
Our  form  of  administration  is  a  little  different;  but  I  tell 
you,  gentlemen,  there  is  just  as  much  liberty  there  as  there  is 
here,  just  as  much  liberty  here  as  we  have  over  there.  We 
are  a  great  democratic  continent,  divided  by  an^  imaginary 
line,  and  that  line  will  become  more  imaginary  as  time 
passes.  As  our  boys  come  over  and  take  your  girls  to 
Canada,  and  your  girls  come  over  and  get  our  boys  to  come 
over  here,  as  we  all  mix  up  socially,  commercially,  financially, 
and  every  other  way,  except  politically,  we  will  come 
to  be  a  great  community  working  together  for  the  bene- 
fit of  the  people  of  America.  That,  after  all,  is  the 
thing  that  ought  to  be  done.  We  take  our  inspiration  from 
your  cities.  We  hope  we  have  something  to  show  you.  In 
fact,  Mr.  Chairman,  I  am  very  proud  of  the  fact  that  since 
1  came  to  Chicago  yesterday,  several  gentlemen  have  told 
me  that  they  visited  Toronto  last  summer  to  inspect  our 
liarbor,  and  thought  it  was  one  of  the  best  that  they  had 
seen,  even  after  they  had  traveled  over  as  much  of  Europe 
as  the  war  would  permit  them  to.  We  are  very  proud  of 
that;  we  regard  that  as  a  big  thing.  We  have  a  great  har- 
bor. And  the  Chicago  representatives  learned  something 
from  it.  That  does  us  more  good  than  you  can  imagine,  be- 
cause we  have  got  so  much  good  from  you.  I  hope,  Mr. 
President,  that  this  good  work  will  go  on,  this  international 
^exchange  of  ideas  will  continue,  and  out  of  it  will  come,  not 
a  hundred  years  of  peace  such  as  we  have  had,  but  a  thou- 
sand years  of  peace  on  the  North  American  Continent 
<Applause.) 

PRESIDENT  McLean :  Gentlemen,  the  world  is  becom- 
ing smaller  every  day.  We  have  heard  from  the  extreme 
North  and  I  wish  to  hear  from  the  extreme  South.  I  have 
pleasure  in  asking  the  Mayor  of  New  Orleans,  Mr.  Behrman, 
to  speak  to  you. 
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Address  by  Martin  Behrman. 

Mayor  of  New  Orloans,  La. 

Mr.  Chairman,  and  Gentlemen  of  the  Convention:  When  my 
people  learned  that  this  convention  was  to  assemble  in  this 
g^reat  city  of  Chicago,  they  asked  me  to  come  and  be  a  part 
of  that  convention,  and  to  be  inoculated,  as  was  said  here  to- 
day, with  the  things  that  you  are  doing  in  the*  way  of  road 
building  throughout  this  country. 

It  is  true  that  we  have  not  progressed  as  rapidly  as  we 
would,  like  to  have  done  in  the  matter  of  roads,  but  then 
there  is  a  reason  for  it.  It  is  not  necessary  to  go  into  his- 
tory  and  tell  the  reason,  because  it  is  patent  to  every  man 
who  knows  the  conditions  down  in  our  section  of  the  coun- 
try for  years  and  years.  We  don't  like  to  talk  of  the  things 
of  the  past.  We  want  to  talk  of  the  things  that  are  and  the 
things  that  are  to  be.  If  I  would  speak  to  you,  my  friends, 
and  give  you  reasons  why  we  haven't  progressed  faster  on 
road  building,  I  would  tell  you  that  the  war  and  the  recon- 
struction days  that  came  afterwards,  and  floods  and  pesti- 
lence that  we  have  to  fight  were  enough  to  keep  any  people 
down  except  the  brave  people  that  I  represent  here  today. 
(Applause.) 

But,  my  friends,  all  those  things  are  in  the  past,  and  today 
the  great  city  that  I  have  the  honor  to  represent,  and  the 
great  state  of  which  we  are  a  large  part,  are  up  and  doing. 
They  are  building,  my  friends.  Why,  the  city  I  live  in  and, 
represent  here  today,  only  two  years  ago  voted  a  tax: 
for  good  roads,  a  tax  levied  on  every  piece  of  property 
within  the  city  limits,  not  one  dollar  of  which  is  to  be 
spent  within  the  confines  of  the  city,  but  to  be  spent  in- 
the  country  contiguous  to  New  Orleans.  We  did  that,  my 
friends,  because  we  felt  that  if  we  were  to  have  a  great 
city  we  had  to  have  a  prosperous  ag^'icultural  community 
contiguous  to  us,  and  for  that  reason  we  are  bending  every 
effort  to  develop  the  highways  and  by-ways  leading  into 
that  great  city. 

It  is  a  wonderful  city,  the  city  of  New  Orleans,  one  of 
the  oldest  cities  in  the  country.  I  came  to  be  inoculated 
with  the  spirit  of  doing  things  and  building  good  roads 
because  I  love  to  be  amongst  builders  and  not  destroyers. 
My  friends,  it  is  easy  to  destroy,  but  it  is  hard  to  build  up. 
A  very  little  dynamite  will  blow  down  one  of  your  mammoth 
skyscrapers,  but  how  much  time  and  energy  and  money 
would  it  take  to  put  it  up  again?     And  for  that  reason  I 

87 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'   ASSOCIATION 

am  delighted  to  be  amongst  the  men  who  form  this  con- 
vention today  because  they  are  builders  and  are  doing  things. 

The  City  of  New  Orleans  is  one  of  the  oldest  cities  on 
this  continent — a  city  whose  topography  and  soil  conditions 
were  originally  such  that  the  wise  men  shrugged  their 
shoulders  saying:  "It  can't  be  done" — that  essentials  like 
sewerage  and  drainage  were  out  of  the  question  and  that 
filtered  water  was  an  impossibility.  But  there  is  a  new 
spirit  down  there,  and  we  don't  say  any  longer,  "It  can't 
be  done."  We  say,  "It  shall  be  done,"  and  it  is  done.  And 
so  the  difficulties  attending  the  construction  and  installa- 
tion of  these  indispensable  adjuncts  to  the  substantial  growth 
and  general  development  of  a  great  city  have  been  success- 
fully solved  in  the  operation  now  of  the  three  finest  systems 
of  sewerage,  water  supply  and  drainage  to  be  found  any- 
where. 

I  appreciate  the  courtesy  of  the  distinguished  gentleman 
who  presides  over  this  convention  in  permitting  me  to  ad- 
dress you,  and  if  I  may  have  your  indulgence,  I  would 
ask  permission  to  invite  you  to  come  down  to  that  city, 
and  I  only  do  it  at  this  time  because  an  urgent  telegram 
calls  me  home  tonight.  I  want  you  to  come  down  there 
to  help  my  people,  to  give  them  the  knowledge  that  you 
have  acquired  in  building  roads  because  we  are  very  much 
interested  in  that  problem  today.  We  are  interested  in  the 
problem,  as  I  told  you,  of  bringing  the  folks  of  the  country 
closer  to  the  city.  We  want  to  help  them,  believing  they 
are  doing  a  great  work,  and  we  believe  every  city  and  coun- 
try that  does  that  kind  of  work  is  engaged  in  a  splendid 
work  because  the  "back  to  the  farm  movement"  is  bound  to 
come. 

The  great  cities  of  the  country  arc  getting  too 
crowded  and  we  want  the  boys  to  go  back  to  the  farm. 
You  have  got  to  make  the  farm  attractive,  though,  and  you 
have  got  to  make  the  conditions  surrounding  that  farm  at- 
tractive, so  that  they  will  stay  there.  The  telephone  has 
done  a  great  deal  to  help  farm  life.  Rural  free  delivery  has 
done  a  great  deal,  and  the  only  thing  now,  my  friends,  to 
make  it  what  it  ought  to  be  is  the  improvement  of  the  roads, 
so  that  the  prosperous  farmer  who  wants  it  can  have  quick 
communication  with  the  city.  That  is  my  plea  to  you,  to 
come  down  to  my  city.  We  come  to  you  as  a  representa- 
tive of  400,000  people. 

I  was  very  much  impressed  by  the  gentleman  from  Chi- 
cago  who   spoke   about   the   patdh    quilt   work   of   Chicago. 
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It  is  not  true  alone  of  Chicago;  it  is  true  of  all  the  cities 
of  the  country  where  you  have  ward  representation.  The 
man  from  the  tenth  ward  wants  his  ward  paved  one  way, 
while  the  man ^  from  the  fifteenth  ward  wants  his  ward  paved 
another  way,  and  you  never  can  get  the  results  that  ought 
to  be  had.  But,  my  friends,  today  I  come  to  you  as  a  rep- 
resentative of  the  commission  form  of  government;  we  have 
four  commissioners  besides  the  mayor  down  there.  It  is  the 
largest  city  in  the  United  States  today  under  the  commis- 
sion form  of  government,  and  I  speak  to  you  as  a  man  who 
has  served  as  mayor  under  both  forms  of  government,  and 
am  happy  to  say  we  find  the  best  results  for  the  majority 
of  the  people  wheti  ward  lines  have  been  eliminated,  and 
every  man  is  free  to  act  for  every  portion  of  the  community 
as  he  sees  best. 

Then,  my  friends,  if  you  come  to  New  Orleans,  I  want 
to  show  you  the  wonders  of  a  wonderful  city.  The  people 
of  Toronto  are  doing  great  things  in  harbor  work,  but  we 
are  not  doing  them,  we  have  done  them.  We,  as  you  know, 
have  the  most  magnificent  harbor  in  this  country,  and  it 
belongs  to  us.  We  have  never  parted  with  our  rights.  No 
great  railroad  corporations,  or  steamship  combinations  can 
take  any  portion  of  our  river  front,  it  belongs  to  the  peo- 
ple themselves,  and  there  on  that  great  harbor  you  will 
see  magnificent  steel  sheds,  miles  and  miles  of  them,  every 
one  of  them  belonging  to  the  people  of  the  community,  whom 
I  represent  here  today.  There  you  see  these  great  sheds, 
and  the  accumulated  cargoes  for  incoming  and  outgoing  ves- 
sels at  a  cheap  cost,  cheaper  cost  than  any  other  city  can 
do  it,  because  there  is  no  watered  stock.  There  are  no 
dividends  to  pay  except  the  service  to  the  people.  I. speak 
to  you  of  these  things  because  this  is  an  educational  meeting, 
and  I  want  to  know  what  you  are  doing  and  to  let  you 
know  what  we  are  doing.  We  thought  we  had  done  well 
in  builling  these  great  sheds,  but  they  were  of  no  avail. 
You  couldn't  reach  them.  We  found  this  condition:  One  or 
two  of  the  great  trunk  lines  controlled  track  rights  on  our 
river  front,  and  if  a  merchant  had  anything  consigned  to 
the  shipside,  and  it  didn't  happen  to  originate  on  the  rail- 
road lines  controlling  the  track  rights,  he  could  not  tell  when 
he  would  get  his  car.  And  in  addition,  there  would  be  a 
charge  of  from  $8  to  $10  a  car.  So  we  said  that  would 
not  do.  That  may  have  done  at  one  time,  but  it  wouldn't 
do  now;  so  the  city  built  its  own  municipal  belt  railway. 
We  control  it.  We  connect  every  public  wharf  and  in- 
dustry  along   the    river    front   and   we    handle   the   cars   of 
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all  railroads  and  we  do  it  a  cost  of  $2  a  car,  which  is  ab- 
sorbed in  the  freight  rate.     (Applause.) 

You  may  talk  to  me  about  improving  your  waterways — 
it  ought  to  be  done,  and  it  should  be  done.  But  if  you  don't 
take  care  of  your  terminal  facilities  at  the  harbor  you  may 
as  well  have  kept  in  your  pockets  the  money  that  you  spent 
in  improving  your  harbor.  I  want  to  tell  you  then  that 
we  have  done  a  great  work  in  facilitating  commerce.  Now, 
there  was  a  time  down  there  when  I  wouldn't  ask  you 
to  come  to  our  city  to  hold  your  convention,  but  we  have 
been  putting  our  house  in  order.  You  have  heard  of  the 
floods,  and  the  great  Mississippi.  We  have  built  a  great 
levee  around  our  city,  in  the  construction  of  which  not  one 
cent  came  from  the  national  government,  but  out  of  the 
pockets  of  our  own  people.  We  have  built  such  a  levee 
around  that  city  that  we  have  no  longer  any  fear  of  floods. 

Talk  about  pestilence;  I  had  the  honor  to  be  Mayor  in 
the  year  1905,  when  New  Orleans  experienced  its  last  visita- 
tion of  that  great  scourge,  yellow  fever.  I  say  last,  because 
we  have  learned  how  to  care  for  it  since  then.  We  have 
learned  that  it  can't  originate  in  New  Orleans,  and  if  tt 
does  come  there  wc  know  how  to  take  care  of  it.  Let  me 
tell  you,  my  friends,  that  only  about  twelve  months  ago  a 
ship  laden  with  coffee  from  Rio  landed  at  the  quarantine 
station,  90  miles  below  the  city  of  New  Orleans,  on  the  Mis- 
sissippi River,  with  a  case  of  yellow  fever  on  board.  Every 
newspaper  in  the  country  chronicled  the  fact  that  there  was 
a  case  of  yellow  fever  in  New  Orleans.  Do  you  think  any- 
body paid  any  attention  to  it?  Not  a  bit.  The  victim 
was  taken  off  at  quarantine  station,  put  in  a  screened  room, 
treated  scientifically,  got  well  and  went  back  home  again. 
So  that  is  passed.  And  don't  take  my  word  for  it,  take 
it  from  the  government,  the  Census  Bureau  of  the  United 
States:  We  have  the  healthiest  city  in  the  country  today, 
my  friends,  the  healthiest  city;  and  that  is  the  kind  of 
city  we  want  this  convention  to  come  down  to. 

Let  me  tell  you  that  I  was  very  much  impressed  with 
what  the  gentleman  said  here,  representing  the  Chicago 
Association  of  Commerce,  from  an  educational  point  of  view. 
That  is  what  we  want  the  convention  to  come  down  there 
for — to  educate  my  people.  That  is  why  I  am  here,  to  ask 
you  to  come,  and  we  will  tell  you  what  we  have  been  doing 
for  education  there.  I  am  proud  of  that  word  above  every- 
thing else  because  there  was  a  time,  my  friends,  when  we 
didn't  have  the  facilities  to  give  the  boys  and  girls  the 
right  kind  of  education.     We  have  made  up  our  minds  that 
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no  boys  or  girls  who  want  an  education  should  be  deprived 
of  it  for  the  want  of  houses  to  teach  them  in,  or  teachers 
to  teach  them.  Within  the  last  ten  years  we  have  built 
37  magnificent  temples,  dedicated  to  the  cause  of  public  edu- 
cation, and  we  are  taking  care  of  our  colored  population 
in  the  same  way.  We  are  building  schools  in  which  to  teach 
them  to  do  things  right,  to  make  them  better  citizens  and 
thus  fitting  them  for  all  its  responsibilities — making  them  a 
help  to  the  government,  and  to  their  own  people.  We  really 
have  built  some  magnificent  institutions,  and  let  me  say 
a  few  words  hurriedly  about  our  state. 

Do  you  know,  my  friends,  we  have  the  greatest  sulphur 
producing  mines  in  the  world  in  the  great  state  of  Louisiana? 
We  produce  more  lumber  than  any  state  in  the  Union  except 
the  state  of  Washington.  The  great  salt  mines  of  this 
country  are  located  in  the  state  of  Louisiana,  and  you  know 
of  the  sugar  and  the  cotton  and  the  rice.  But  above  all, 
we  have  got  the  best  people  on  earth.  (Applause.)  There 
is  nowhere,  my  friends,  Chicago  not  excepted,  where  people 
know  better  how  to  entertain.  That  great  city  is  noted  for 
its  hospitality,  and  when  you  come  to  New  Orleans  the 
Mayor  is  called  upon  to  give  you  an  address  of  welcome. 
And  I  tell  you  those  are  not  mere  empty  words  that  lift 
the  latchstrings  of  every  house  in  that  community,  that 
open  the  homes  to  you,  and  that  make  you  feel  that  we 
are  all  one  great  community— one  g^reat  people.  Our  friends 
from  Canada  I  know  will  like  to  come  there,  because  they 
will  see  so  many  things  in  one  section  down  there  that  will 
remind  them  of  home.    (Laughter.) 

We  have  a  great  street.  Canal  Street,  that  divides  the  old 
city  from  the  new.  Above  Canal  Street  you  will  find  the 
live,  hustling,  bustling  city.  Below  Canal  Street,  you 
will  find  the  old  quarters — the  historic  section.  You  will 
find  in  the  old  quarters  conditions  that  will  remind  you 
of  scenes  in  Madrid  and  scenes  in  Paris,  because  we  have 
lived  under  both  flags.  We  have  lived  under  the  flag  of 
France,  and  under  the  flag  of  Spain.  And  when  you  come 
down  to  New  Orleans — to  use  a  slang  expression — when 
it  comes  to  good  things  to  eat  we  have  got  them  all  wiped 
off  the  map.  (Applause.)  I  submit  myself  as  an  example 
on  that  point.  We  have  some  famous  concoctions  there, 
too,  that  you  have  heard  people  talk  about.  We,  down  there, 
have  gotten  so  accustomed  to  those  things  that  we  don't 
pay  much  attention  to  them  ourselves.  We  have  them  there 
for  our  friends  from  Chicago.  There  is  just  twenty-four 
hours  between  Chicago  and  New  Orleans.    Our  friends  come 
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there  from  the  different  sections  of  the  different  states  of 
the  Union  and  sample  our  mint  juleps  and  gin  fizzes.  That 
is  the  only  reason  we  have  them  there.     (Laughter.) 

I  want  you  to  come  down,  friends,  talking  seriously.  I 
want  you  to  come  down  and  inoculate  us  with  your  spirit 
of  building  good  roads.  We  are,  of  course,  building  some- 
thing along  that  line  ourselves,  not  as  fast  though  as  I 
would  like  to  see  the  work  progressing,  but  we  are  fast  im- 
proving. We  are  going  to  have  an  amendment  to  our  con- 
stitution protecting  the  rights  of  the  municipalities  that  tax 
automobiles,  and  give  that  tax  to  the  state.  We  will  then 
vote  a  vehicle  tax  on  horsepower,  the  proceeds  of  which 
shall  go  to  the  different  communities  wherein  it  is  levied; 
and  in  our  community  we  have  proposed  a  bond  issue  to 
build  a  great  highway  from  New  Orleans.  You  know  the 
trouble  with  us  is  that  we  have  a  great  deal  of  water  sur- 
rounding us  and  there  are  no  in-coming  or  out-going  roads 
from  New  Orleans. 

We  want  to  capitalize  and  build  22  miles  and  two  great 
bridges  over  the  rivers  there,  which  will  give  us  direct  com- 
munication with  the  surrounding  community.  We  will  then 
be  able  to  drive  in  our  automobiles  to  Chicago  and  New 
York,  which  we  now  are  unable  to  do;  but  I  feel  that  if  a 
convention  of  this  kind  comes  to  New  Orleans  and  inoculates 
us  with  that  spirit  of  building,  we  will  have  roads  going  out 
all  over  the  country. 

I  do  not  like  to  trespass  upon  your  time  any  further,  but 
I  want  you  to  come  to  New  Orleans.  I  beg  of  you  to  hold 
your  next  convention  in  New  Orleans.  You  can  do  a  great 
deal  of  good.  I  read  the  objects  of  your  association,  and 
the  g^'eatest  field  for  you  is  down  South  in  Dixie,  to  work 
down  there,  to  spread  the  gospel  that  you  speak  of  as  the 
object  of  your  association — to  spread  the  gospel  of  building 
good  roads.  The  greatest  field  for  that  kind  of  work  today 
is  down  there  in  the  very  heart  of  Dixie  where  I  come  from. 
New  Orleans,  and  I  beg  of  you  to  come  to  New  Orleans  in 
1915. 

I  thank  you  very  much.    (Applause.) 


PRESIDENT  McLEAN:  Gentlemen,  I  am  sure  you  will 
all  be  happy  to  go  to  New  Orleans.  We  will  now  have  the 
pleasure  of  listening  to  Colonel  Sohier,  who  is  well  known 
to  all  of  you.     (Applause.) 
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Address  by  William  D.  Sohier: 

Oudrman,  Massachusetts  Highway  Commission 

In  this  third  greatest  city  of  the  world,  50,000  years  after 
the  Babylonians  went  over  and  improved  the  road,  they  tell 
us  that  there  are  1,000  miles  of  road  that  the  Babylonians 
could  not  have  gone  over,  and  3,000  years  after  the  Israelites 
went  down  over  the  Red  Sea  on  a  hard  road,  they  tell  us  that 
there  are  16,000  miles  in  Illinois  that  are  not  improved,  and 
that  a  chauflfeur  cannot  go  through  without  swearing. 
(Laughter.) 

Now,  we  are  all  delightel  to  be  here.  I  know  I  express  the 
views  of  every  member  of  the  road  congress  when  I  say 
that  we  are  not  surprised,  though  somewhat  dismayed,  at 
the  oratory  which  has  been  poured  upon  us.  Very  few  of 
us  poor  road  builders,  who  have  to  talk  about  building 
roads,  can  make  a  speech;  very  few  of  us  can  be  heard. 
And  whenever  we  come  to  a  strange  community  they  select 
a  triumvirate,  as  they  did  here,  to  make  oratorical  speeches, 
that  if  we  only  would  come  to  their  state  we  could  get  the 
money  we  want. 

Now,  gentlemen,  really  there  is  very  little  for  me  to  say. 
From  this  opening  session  we  have  found  that  we  are  lucky 
if  we  live  in  the  United  States;  we  have  found  that  Canada 
is  so  large  that  it  absorbs  most  of  us;  that  New  Orleans  is 
so  improved  that  there  is  room  for  all  the  harbors  in  the 
world  to  get  inside,  and  Illinois  is  the  largest  or  second 
largest  state  in  the  United  States  of  America.  And  I  am 
wondering  if  there  isn't  room  for  the  state  of  Massachusetts 
in  the  lake.  We  would  like  to  get  somewhere,  and  we  have 
had  all  this  talk,  and  it  seems  to  me  that  it  is  about  time 
that  the  road  builders  beg^n  to  say  a  little  something  about 
building  roads.  They  are  getting  all  this  money  in  Illinois, 
and  I  quite  agree  with  the  gentleman  that  the  one  thing 
they  need  in  Illionis  is  roads.  Anybody  will  agree  who 
has  been  over  any  of  the  roads  that  the  one  thing  they 
need  in  their  roads  is  drainage,  but  they  won't  get  drainage 
if  they  don't  have  some  systematic  way  of  spending  the 
millions  of  dollars,  the  $160,000,000,  that  they  are  going  to 
raise.  They  won't  get  their  roads  properly  located  if  they 
don't  lay  out  a  proper  scheme  or  the  proper  location,  and 
they  won't  get  the  proper  drainage. 

They  won't  get  the  proper  drainage  if  they  change  their 
engineers  every  year,  as  they  have  done  in  the  state  of 
New  York — five  times  in  the  last  eight  years.  There  is 
no  chance  for  anybody  to  know  how  his  predecessor  meant 
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to  Spend  the  money,  no  chance  for  anybody  to  find  out  what 
his  job  is  before  he  is  removed.  I  might  repeat  the  speech 
I  made  in  Rochester,  N.  Y.,  about  six  years  ago,  when  they 
had  had  only  two  changes  and  had  spent  about  $35,000,000. 
You  can't  have  good  roads  if  you  don't  have  good  road 
builders.  You  can't  have  good  road  builders  if  you  don't 
take  the  men  that  have  spent  their  lives  in  building  roads 
and  who  know  something  about  materials,  grading,  drainage, 
and  the  various  things  that  go  together  to  make  good  roads. 
These  men  spend  their  lives  in  building  up  their  knowledge. 
They  sometimes  spend  a  part  of  the  public  money  in  giving 
them  that  education,  and  the  next  minute  they  are  turned 
out  on  account  of  politics — nothing  but  politics.  A  man  is 
a  Republican  or  a  Democrat  in  politics,  but  not  in  road  build- 
ing. Any  man  that  has  served  his  country  and  his  state 
well  in  road  building,  who  has  got  his  education  at  the  ex- 
pense, more  or  less,  of  the  state,  is  an  asset  to  the  state 
and  he  should  be  recognized  as  such  an  asset. 

Now,  in  Massachusetts  we  haven't  had  a  change,  and 
when  I  was  with  Mr.  Carlisle  in  New  York  the  other  day 
he  remarked  that  Massachusetts  was  the  only  state  in  the 
United  States  that  hadn't  had  politics  in  its  road  building. 
Now  he  may  be  right  or  he  may  be  wrong.  Some  of  you 
other  fellows  can  stand  up  and  disclaim  that  if  you  like. 
I  know  that  any  results  that  we  have  attained  have  been 
due  to  the  engineering  force  in  our  office,  the  continuity 
in  the  commission  that  was  directed  in  engaging  that  en- 
gineering force,  and  to  the  force  of  public  opinion.  I  am 
just  going  to  tell  you  gentlemen  those  things  that  have 
happened  to  us,  because  I  think  we  might  help  you.  You 
have  got  the  most  tremendous  road  movement — road  boost- 
ers. And  it  is  general  all  over  the  United  States.  The 
states  are  appropriating  money  faster  than  you  can  spend 
it  economically  and  well,  because  you  can't  get  the  men 
who  know  how  to  spend  it.  They  don't  exist  in  the  num- 
bers that  you  are  trying  to  get  everywhere.  Every  week 
bome  new  township,  county  or  state  appropriates  a  million 
dollars  or  five  hundred  thousand  dollars  or  one  hundred  mil- 
lion dollars,  and  it  is  absolutely  impossible  to  find  road  men 
ready  made.  They  have  got  to  be  made.  They  have  got 
to  get  their  education.  The  road  engineers  do  not  exist  in 
sufficient  numbers  to  give  you  what  you  ought  to  have. 
You  have  got  to  build  them  up.  Any  results  we  have  got- 
ten in  Massachusetts  have  come  because  we  have  built 
them  up. 

I   would  like  to  say  to  a   few  of  you  gentlemen   that   I 
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think  you  will  experience  very  much  the  same  difficulties 
that  actually  happened  to  us.  Hostile  movements  were 
started  in  communities — started  in  the  farming  communities. 
They  did  not  approve  of  a  state  highway  commission;  did 
not  approve  of  state  roads.  Twenty-two  years  ago  the  com- 
mission started  its  work  in  building  state  roads  and  in  some 
of  the  communities  it  took  five  or  six  or  seven  years  before 
there  was  a  demand  for  state  highways.  Public  opinion  had 
to  be  built  up  in  the  state  of  Massachusetts.  It  was  built 
up  by  the  fact  that  we  had  built  a  better  road  than  the  local 
communities.  The  road  didn't  need  any  argument;  it  spoke 
for  itself.  That  is  what  you  gentlemen  have  got  to  do.  You 
put  a  road  on  the  map  and  if  it  is  a  good  road  everybody 
who  goes  over  it  will  see  that  it  is,  and  they  will  immediately 
say,  "that  is  a  state  highway."  Anybody  going  through  Mas- 
sachusetts will  tell  you  where  the  state  highways  are.  They 
follow  the  white  guard  rails  because  they  think  that  is  the 
state  highway.  Sometimes  it  is,  and  sometimes  it  is  not.  It 
is  sometimes  state  aid.  That  road  speaks  for  itself,  and  is 
an  object  lesson  and  it  behooves  you  to  spend  your  money 
to  the  best  advantage  to  the  end  that  people  cannot  say 
you  have  spent  so  much  money  on  a  road,  and  look  at  it — 
it  is  not  good  for  anything. 

Now,  I  am  going  to  say  one  more  word  only.  We  have 
a  state  aid  law,  and  the  change  of  sentiment  in  our  state 
is  so  great  that  in  the  last  five  years  the  municipalities  in 
the  state  of  Massachusetts  put  up  more  money  to  be  spent 
by  us  than  the  whole  appropriation  made  by  the  state  five 
years  before  for  the  construction  of  highways.  Actually 
more  dollars  were  put  up  by  the  local  communities  than 
the  state  had  been  spending  for  construction  in  state  aid  and 
maintenance  put  together  five  years  before.  We  are  im- 
proving more  miles  of  road  with  the  town  money  under 
our  engineering  advice  in  the  towns  than  we  were  building 
in  the  state  of  Massachusetts.  The  reason  for  that  is  on 
the  state  aid  roads  we  usually  built  gravel  roads,  and  they 
are  somewhat  less  expensive,  so  that  the  same  amount  of 
dollars  is  building  more  miles  of  road  because  we  can  build 
them  cheaper. 

Let  me  say  one  word  more:  We  are  all  borrowing  money. 
It  requires  large  sums  of  money  and  the  roads  are  not 
going  to  last  as  long  as  some  of  the  bonds.  After  your 
roads  have  gone  you  will  still  have  the  bonds  and  the  sink- 
ing fund  to  pay  unless  you  make  some  provision  for  main- 
taining those  roads.  Now,  I  think  our  experience  there  may 
be    worth    something    to    you.      Starting    twenty-two    years 
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ago  the  State  Highway  Commission  began  to  build  state 
highways;  it  has  built  about  the  same  number  of  miles 
every  year.  It  has  about  a  thousand  miles  of  road  now, 
nearly  eleven  hundred.  We  borrowed  money  originally  on 
thirty  years'  time.  Our  roads,  you  see,  average  eleven 
years  old,  and  there  is  not  one  single  piece  of  state  high- 
way in  the  state  of  Massachusetts  today  that  isn't  standing 
up  and  taking  the  traffic  that  goes  over  it  a  good  deal  bet- 
ter than  most  of  the  streets  in  the  city  of  Boston  are  taking 
their  traffic.  There  are  one  or  two  that  are  a  little  rough, 
but  in  the  main  you  can  start  at  one  end  of  our  state  and 
you  can  go  to  the  other  on  a  good  stretch  of  highway  that 
hasn't  got  any  holes  in  it.  Our  highways  cost  us  about 
$12,000,000  including  what  the  towns  put  in  to  help--$10,- 
000,000  for  the  state.  The  counties,  under  our  law,  gave 
back  25  per  cent.  The  consequence  is  our  expenditure  is 
somewhere  in  the  neighborhood  of  $8,500,000  to  $9,000,000. 
We  had  a  sinking  fund  provision  and  that  sinking  fund  has 
reduced  our  net  debt  today  to  $6,000,000. 

Now,  this  is  what  I  want  you  gentlemen  to  mark:  We 
managed  at  the  psychological  moment — when  the  roads  had 
got  so  old  that  they  had  to  be  resurfaced — to  get  enough 
money  to  pay  for  resurfacing  them,  with  the  result  that  of 
over  600  miles  of  road  that  is  about  eight  years  old  more 
than  half  has  actually  been  resurfaced,  not  only  resurfaced 
with  bituminous  macadam  top,  but  widened  3  ft.,  from  15 
to  18  ft.  And  as  we  stand  today  we  have  got  an  asset  in 
the  state  of  Massachusetts  with  a  net  debt  of  $6,000,000,  and 
you  could  not  replace  the  original  for  $12,000,000. 

Now,  there  is  the  answer  to  your  bond  issue,  if  you  are 
going  to  issue  bonds.  If  you  do  get  enough  for  main- 
tenance, if  you  do  get  enough  money  and  expend  it  properly 
to  resurface  your  road  from  timeUo  time,  so  the  bottom 
surface  is  never  worn  out,  and  the  road  is  always  as  good 
at  least  as  the  original  road  until  the  maturity  of  the  bonds, 
you  are  making  your  descendants  bankrupt.  We  arc  bor- 
rowing money  for  only  fifteen  years  now,  and  you  needn't 
be  afraid  of  your  bond  issue,  if  you  adequately  maintain  your 
roads.  But  if  you  are  going  to  issue  bonds,  don't  do  ^s 
I  think  New  Jersey  did,  don't  build  the  roads  and  then 
place  the  maintenance  of  them  on  the  county.  The  con- 
sequence there  was  that  the  roads  were  neglected,  and  they 
are  having  hard  work  today  to  get  money  to  resurface  a 
great  many  miles  of  the  macadam  roads  that  are  absolutely 
worn  out  because  they  are  ten  years  old  and  nothing  has 
been  done  to  them  to  keep  them  in  repair.    If  you  arc  going 
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to  build  roads,  gentlemen,  and  borrow  the  money,  make 
some  provision  for  adequate  maintenance,  and  my  belief  is 
that  there  should  be  some  state  authority  to  control  the 
maintenance,  and  not  leave  it  to  the  local  authority.  Au- 
thorize the  state  to  keep  the  roads  in  repair  so  that  at  the 
end  of  the  time  which  your  bonds  run,  your  roads  are  worth 
what  they  cost,  and  in  that  way  you  will  have  done  a  great 
work  for  the  United  Stated  of  America.  If  you  borrow 
money  and  build  roads  and  don't  take  care  of  them,  your 
roads  in  ten  years  will  become  all  worn-out,  and  your  bonds 
will  have  ten  years  to  run  and  that  will  be  doing  the  worst 
thing  that  can  be  done  for  the  good  roads  movement  in  the 
United  States  of  America.  I  think  that  every  one  of  our 
road  builders  in  this  room  will  do  his  best,  but  the  other 
people,  the  people  that  appropriate  the  money,  have  got  to 
be  educated  to  find  out  that  when  they  build  a  road,  it 
is  not  going  to  last  forever.  A  road  is  going  to  be  worn 
out  according  to  what  it  has  to  carry,  and  if  it  has  got  to 
carry  much  traffic — heavy  traffic  on  narrow  tires — it  is  going 
to  be  worn  out  very  quickly.  It  costs  a  cent  a  vehicle  a 
mile  to  maintain  your  roads.  That  means  that  some  light 
vehicles  may  only  cost  a  third  of  a  cent  a  mile,  and  the 
heavier  vehicles  may  cost  you  three  cents  a  mile  for  the 
maintenance  of  a  road  like  a  macadam  or  a  gravel  road. 
Your  whole  problem  is  whether  you  want  to  build  more  ex- 
pensive roads,  or  can  afford  to,  that  can  take  that  traffic 
more  cheaply  than  that  and  still  pay  for  the  additional  in- 
terest cost.  That  is  the  problem  that  is  up  to  the  road 
builders.  I  hope  none  of  you  will  be  discouraged  by  the 
gentlemen  who  have  gone  ahead,  because  we  all  know  we 
can't  talk  much,  but  that  you  will  all  come  and  help  this 
convention  and  tell  the  people  that  come  here  how  they 
can  help  themselves,  and  I  know  you  all  can  do  it. 
I  thank  you  very  much,  Mr.  President.     (Applause.) 


PRESIDENT  McLean :  I  am  sure  that  you  all  ap- 
preciate very  much  the  remarks  of  Colonel  Sohier.  The 
financing  of  road  construction  on  this  continent  is  a  problem 
which  must  be  handled  very  seriously  and  earnestly. 

Now,  just  before  we  retire,  let  me  announce  the  Committee 
on  Resolutions:  Mr.  N.  P.  Lewis,  Chairman,  and  Messrs. 
Sargent,  Crosby,  Dean,  Hirst,  Pratt,  T.  H.  MacDonald,  James 
H.  McDonald,  Foster,  of  Pennsylvania.  Mr.  Lewis  has  asked 
that  the  Committee  on  Standards  meet  in  Room  808  at  the 
Hotel  La  Salle  at  six  o'clock  this  evening.  I  wish  to  explain 
the  program  for  this  evening  as  there  seems  to  be  some  mis- 
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understanding.  The  City  of  Chicago  is  tendering  a  public 
dinner  at  6:30,  to  which  you  are  inyited.  The  tickets  arc 
$2.50  each.  Following  this  at  eight  o'clock  there  will  be  a 
public  meeting  in  the  Hotel  La  Salle,  where  you  will  hear 
some  good  speeches.  Now,  don't  mistake  the  dinner  this 
evening  for  the  annual  association  a£Fair,  which  will  also  be 
held  in  the  Hotel  La  Salle  tomorrow  evening  at  half  past 
six.  The  tickets  for  that  are  $3.00  a  plate,  and  I  sincerely 
hope  that  you  will  all  be  there,  as  we  promise  you  a  pleasant 
time. 

The  session  tomorrow  will  open  at  ten  d'clock,  and  the 
exact  place  of  holding  it  will  be  annotmced  at  the  exhibition 
before  the  time  for  meeting. 

I  thank  you  for  your  courtesy  and  attendance  this  after- 
noon. 


EVENING   SESSION 

On  Tuesday  evening  a  meeting  was  held  at  the  Hotel  La  Salle, 
following  a  dinner  arranged  by  the  local  road  and  street  officials 
and  road  organizations.  William  G.  Edens,  President  of  the  As- 
sociated Roads  Organizations  of  Chicago  and  Cook  County,  pre- 
sided, and  introduced  as  speakers  Mayor  Carter  H.  Harrison,  of 
Chicago;  Mayor  H.  C.  Hocken,  of  Toronto,  Ont;  Mayor  Winn 
Powers,  of  St.  Paul,  Minn.;  W.  A.  McLean,  President  of  the 
American  Road  Builders'  Association;  Nelson  P.  Lewis,  Chief 
Engineer  of  the  Board  of  Estimate  and  Apportionment,  New 
York,  N.  Y. ;  Richard  J.  Finnegan,  Secretary  of  the  Illinois  High- 
way Improvement  Association,  and  City  Editor  of  the  "Chicago 
Evening  Journal;"  Frank  Terrace,  of  Portland,  Ore.,  a  delegate 
from  the  States  of  Oregon  and  Washington ;  A.  D.  Gash,  Presi- 
dent of  the  Illinois  Highway  Commission,  and  James  H.  Mac- 
Donald,  former  State  Highway  Commissioner  of  Connecticut. 
About  five  hundred  were  present  at  the  meeting. 

In  introducing  Mayor  Harrison,  Mr.  Edens  spoke  of  the  co- 
operation of  the  officials  of  Chicago  in  making  the  affair  of  the 
week  a  success,  and  mentioned  the  construction  done  on  Sheri- 
dan Road,  an  up-to-date  boulevard  connecting  Chicago  and  Mil- 
waukee, Wis.  He  told  of  the  plan  of  the  Illinois  commission  for 
20,000  miles  of  state  aid  road  in  the  state.  He  stated  that  during 
Mayor  Harrison's  administration  more  had  been  done  for  the 
improvement  of  city  streets  than  had  been  done  under  any  mayor 
in  the  history  of  Chicago. 

Mayor  Harrison  began  his  remarks  by  stating  that  for  many 
years  he  had  been  an  advocate  of  good  roads.  He  said  that  he 
was  an  enthusiastic  bicyclist  twenty  years  ago  and  was  a  member 
of  the  League  of  American  Wheelmen  and  other  clubs.    He  told 
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of  riding  5,000  miles  on  his  machine  in  1896,  and  stated  that  this 
experience  had  taught  him  the  value  of  good  roads.  When  he 
was  a  delegate  to  his  party  convention  at  Peoria  in  1897,  he  was 
influenced  to  offer  for  incorporation  in  the  party's  state  platfrom 
a  plank  for  good  roads.  "But,"  he  added,  "I  was  nearly  mobbed 
for  it  by  some  of  the  down  state  democrats."  He  told  of  oppo- 
sition to  good  roads  while  he  has  been  mayor  beginning  in  1897 
— "when  I  first  began  to  run  for  mayor  of  Chicago."  At  that 
time  he  and  Commissioner  of  Public  Works  McGann  decided 
against  the  further  use  of  cedar  block  for  pavement  in  the  city. 
Tliis  aroused  opposition,  but  he  stood  for  good  pavement,  he 
said,  and  later  some  of  his  earlier  opponents  came  to  him  and 
thanked  him  for  the  stand  he  had  taken.  Now  the  city  has,  he 
declared,  a  road  building  plant  entirely  sufficient  for  the  present 
demands.  It  collects  $800,000  wheel  tax  annually  and  uses  it  in 
the  construction  of  improved  streets. 

"Toronto,"  said  Mayor  Hocken,  "has  recognized  the  value  of 
good  roads  more  than  any  other  Canadian  city.  The  city  has 
come  to  realize  that  macadam  is  not  good  enough  paving  for 
heavily  traveled  streets,  though  for  a  long  time  we  did  not  diag- 
nose our  troubles  rightly.  We  now  have  a  plan  for  road  building 
that  includes  an  international  highway  from  Toronto  to  New 
York  and  later  to  Windsor  and  Chicago.  We  are  building  a  40- 
mile  stretch  of  road  now  out  of  the  city,  and  of  this  cost  the 
city  is  paying  25  per  cent,  or  $150,000.  The  need  of  good  roads 
is  as  imperative  for  the  farmers  as  for  the  city  residents,  though 
the  former  do  not  seem  to  realize  it.  The  state,  too,  has  a  re- 
sponsibility in  this  matter,  and  it  is  realized  in  Ontario.  Our 
provincial  government  there  now  pays  one-third  of  the  cost  of 
road  building  in  the  province.  Several  million  dollars  was  asked 
for  from  the  federal  government,  but  the  senate  of  our  govern- 
ment refused  to  pass  the  appropriation  and  it  fell  through.  How- 
ever, it  shows  we  are  working  in  the  right  direction.  In  closing 
I  want  to  mention  the  working  people  of  Toronto,  who  are  doing 
more  than  any  other  class  of  citizens  in  caring  for  the  city 
streets." 

Mayor  Hocken  closed  with  an  appeal  to  meet  the  question  of 
unemployment  by  good  roads  work,  and  to  see  to  it  that  the  good 
roads  laborers  secured  employment  during  the  months  of  the 
year  when  road  work  is  impossible  on  account  of  weather  con- 
ditions. 

Mayor  Powers  told  of  the  commission  form  of  government 
which  is  in  operation  in  St.  Paul,  and  stated  that  he,  with  some 
other  of  the  commissioners,  was  in  Chicago  to  learn  of  proper 
good  roads  work  from  the  meetings  of  the  congress.  He  told 
of  the  construction  of  25  miles  of  paving  last  year  and  plans  for 
30  miles  this  year.     He  stated  that    St.  Paul    was    developing 
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a  policy  of  improving  all  roads  running  into  the  dty,  whether 
they  are  within  the  limits  of  Mercer  County  or  not.  He  ended 
with  a  reference  to  the  resources  of  Minnesota,  **the  Bread  and 
Butter  State,"  mentioning  its  wealth  of  iron. 

At  this  point  Mr.  Edens  presented  to  Mayor  Harrison  the 
spade  with  which  the  final  work  was  done  on  the  first  piece  of 
state  aid  road  opened  in  Illinois.  This  event  took  place  during 
the  week  of  Dec  12,  1914,  at  Blue  Island,  a  suburb  of  Chicago. 
Mayor  Harrison  in  accepting  remarked  that  the  spade  would  be 
used  in  digging  up  additional  funds  for  good  roads. 

W.  A.  McLean,  President  of  the  Road  Builders'  Association, 
was  next  called  upon  and  spoke  briefly  of  his  satisfaction  in  the 
work  for  good  roads  which  was  increasing  throughout  the 
country. 

Nelson  P.  Lewis,  Chief  Engineer  of  the  Board  of  Estimate 
and  Apportionment  of  New  York,  N.  Y.,  spoke  next,  devoting  his 
remarks  largely  to  the  American  Road  Builders'  Association,  out- 
lining what  the  organization  stands  for. 


Address  by  Nelson  P.  Lewis. 

Chief  Engineer  of  the  Board  of  Estimate  and  Apportionment, 
New  Yoric,  N.  Y. 

The  American  Road  Builders'  Association  stands  primarily 
for  the  technique  of  road  building.  This  includes  the  rational 
designing  of  a  system  of  roads  or  streets  for  urban  districts,  for 
the  connection  of  small  centers  of  population  with  the  great 
cities  and  with  each  other,  for  the  articulation  of  these  roads  with 
those  of  the  next  larger  unit — the  county,  for  the  articulation,  in 
turn,  of  the  roads  of  one  county  with  those  of  adjoining  coun- 
ties, making  thereby  a  real  system  of  state  roads,  and  finally  for 
such  intelligent  cooperation  between  the  states,  with  the  aid  and 
service  of  a  federal  bureau  of  roads,  as  will  result  in  a  system  of 
national  highways — not  a  system  built  and  maintained  at  the  ex- 
pense of  the  national  government,  but  a  system  so  intelligently 
planned  and  so  standardized  with  the  aid  of  a  federal  bureau 
that  passage  from  one  state  to  another  will  not  be  evidenced  by 
an  obvious  improvement  or  deterioration  of  the  road  surface,  or 
by  the  neat  or  slovenly  aspect  of  the  roadside.  Such  a  system 
should  be  determined  by  the  actual  needs  and  the  best  interests 
of  all  the  people,  and  not  by  the  selfish  desires  of  those  who  hap- 
pen to  live  or  own  property  on  the  line  of  any  particular  road,  or 
by  the  ambition  of  a  state,  county  or- municipal  officer,  or  of  a 
Warwick  or  uncrowned  king,  sometimes  called  a  "boss,"  who  is 
supposed   to  make  or  unmake  such  officers* 
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The  technique  of  road  building,  of  course,  includes  a  careful 
study  of  the  availability  of  local  material  for  road  construction; 
when  it  is  more  economical  to  use  a  shorter  lived  material  of  low 
first  cost,  but  which  will  require  frequent  renewal,  and  when 
conditions  are  such  as  to  warrant  the  importation  of  the  best  and 
most  durable  material  that  may  be  secured,  even  though  the  cost 
be  considerably  greater.  To  spend  $15,000  or  $20,000  per  mile 
on  a  road  which. will  be  used  by  fifty  or  one  hundred  vehicles 
a  day  is  poor  business.  It  is  almost  as  bad  business  to  limit  the 
cost  of  a  road  which  will  accommodate  5,000  vehicles  a  day  to 
$5,000  a  mile,  because  there  is  some  cheap  local  material  which 
will  build  a  road  that  will  last  a  few  months  under  such  traffic. 

The  American  Road  Builders'  Association  also  stands  for  sane 
methods  of  financing  highway  improvements.  It  deplores  the  ten- 
dency to  incur  enormous  debts  for  long  terms  of  years  for  the 
purpose  of  building  roads  that  will  last  but  one-tenth  of  the  period 
for  which  bonds  are  issued.  It  believes  that  any  scheme  for  road 
improvement  should  include  a  definite  program  for  the  upkeep 
and  surface  renewal  of  the  roads  as  well  as  their  original  con- 
struction, and  that  the  responsible  officials  and  the  general  public 
as  well  should  have  a  pretty  clear  idea  as  to  how  much  it  is  all 
going  to  cost,  how  the  money  is  to  be  raised,  and,  if  a  debt  is  to 
be  incurred,  how  and  when  it  is  going  to  be  liquidated,  and 
whether  there  will  be  anything  left  of  the  roads  after  they  arc 
paid  for. 

The  Association  also  stands  for  an  organization  that  will  be 
permitted  to  handle  a  business  and  highly  technical  problem, 
such  as  the  planning,  construction  and  upkeep  of  a  great  road 
system  without  constant  political  interference.  It  is  unable  to 
see  the  relation  between  this  problem  and  those  of  tariff  reform, 
the  regulation  of  the  trusts,  the  political  status  of  the  Philippines 
or  the  policy  of  this  country  towards  the  rival  factions  in  Mexico 
or  the  several  countries  engaged  in  the  great  European  war.  We 
believe  first  in  the  adoption  of  a  sane  constructive  program  and 
then  in  a  continuity  of  policy  and  purpose  inv  carrying  it  out. 
We  favor  the  creation  of  administrative  units  of  sufficient  size 
to  permit  effective  organization  without  excessive  overhead 
charges.  Some  of  the  greatest  obstacles  to  efficiency  in  highway 
work  are  too  small  local  units,  lack  of  expert  service  and  the 
firm  conviction  on  the  part  of  almost  every  citizen  that  he  is  as 
competent  to  build  and  care  for  a  road  as  he  is  to  sit  in  Congress 
or  to  fulfill  the  duties  of  a  cabinet  minister. 

We  do  not  consider  that  it  is  necessary  for  us  to  engage  in  a 
propaganda  to  arouse  interest  in  road  improvement.  There  are 
other  organizations  which  are  doing  that,  and  doing  it  effectively. 
The  automobile  maker  and  owner  will  see  to  it  that  interest  in 
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the  question  does  not  die.  Our  purpose  is  to  see  that  this  interest, 
once  aroused,  is  guided  along  rational  lines,  and  that  the  im- 
provements which  are  made  are  planned  in  a  rational  fashion, 
and  that  the  work  is  sanely  financed,  skilfully  and  honestly  done, 
and  efficiently  and  economically  maintained. 


R.  J.  Finnegan  told  of  wasteful  efforts  to  maintain  Illinois 
roads  and  of  the  "throwing  of  thousands  of  dollars  into  the  mud- 
holes  of  Illinois  during  past  years."  He  mentioned  the  organi- 
zation of  which  he  is  secretary  and  stated  its  problem  as  being  one 
of  cfirt  roads.  "If  this  congress,"  he  said,  "can  present  some 
method  by  which  these  roads  can  be  improved  and  maintained, 
it  will  have  performed  a  great  mission." 

Frank  Terrace,  of  Washington  and  Oregon,  praised  the  re- 
sources of  those  states  and  called  attention  to  the  great  work  for 
good  roads  which  had  been  done  there  in  two  years.  "Two  years 
ago,"  he  said,  "there  was  not  a  piece  of  improved  highway  in 
either  of  them.  In  two  years,  however,  more  than  $3,000,000 
has  been  spent  in  road  building."  He  referred  to  the  scenic 
highway  along  the  Columbia  River,  which  he  prophesied  would 
be  the  greatest  of  the  kind  in  the/  world.  He  pronounced  good 
roads  a  matter  of  patriotism. 

A.  D.  Gash,  President  of  the  State  Highway  Commission,  ap- 
pointed by  Gov.  Dunne,  of  Illinois,  gave  some  interesting  figures 
regarding  work  in  that  state.  He  said  that  when  the  plan  of  the 
commission  is  completed  there  will  be  16,000  miles  of  first-class 
roads,  which  will  cost  about  $180,000,000.  At  this  rate,  he  esti- 
mated that  the  per  capita  cost  of  the  roads  to  the  residents  of 
the  state  would  be  about  $30.  Farmers  are  paying,  he  said,  at 
the  rate  of  8  cts.  per  acre  per  year  for  twenty  years,  or  a  total  of 
$1.60  per  acre.  This  he  declared  would  be  more  than  offset  by  the 
increased  value  of  their  land  when  the  work  was  done. 

James  H.  Mac  Donald  spoke  briefly,  and  praised  the  support 
given  him  in  his  efforts  for  good  roads  in  Connecticut  by  the 
League  of  American  Wheelmen.  He  said  that  now  automobiles 
have  come  and  farmers  are  realizing  the  value  of  good  roads  the 
movement  for  them  will  go  on  to  a  successful  conclusion. 


Wednesday y  December  16 

SECOND  SESSION,  10:30  A.  M. 

CHAIRMAN  A.  W.  DEAN:  The  President  could  not  be 
here  this  forenoon  and  asked  me  to  preside  in  his  place. 
I  will  not  take  up  any  of  your  time  with  preliminary  remarks. 

The  first  paper  on  the  program  is  entitled  "Road  and  Pave- 
ment Dimensions — Widths.  Depths  and  Crown"  by  Mr.  Linn 
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White,  Chief  Engineer  of  the  Board  of  South  Park  Com- 
missioners of  Chicago,  whom  you  all  have  heard  before, 
possibly,  and  who  can  handle  this  subject  with  the  greatest 
of  knowledge.     (Applause.) 


Road  and  PaTement  Dimensions— Widths,  Depths  and 

Crown 
By  UNN  WHITE 
Chi^f  EafiBMr  of  th«  Board  of  South  Park  CommUaionw, 
ChicaffOv  nL 

The  dimensions  of  roads  and  pavements — width,  depth  and 
crown — are,  to  an  extent  at  least,  capable  of  analysis  and  sci- 
entific determination.  Yet  a  consideration  of  practice  in  these 
respects  indicates  that  pavement  dimensions  are  generally 
fixed  by  precedent,  experience  or  arbitrarily  established  rule. 

It  is  hardly  true  that  the  construction  of  every  road  or  the 
paving  of  every  street  is  an  original  problem  in  itself  requir- 
ing the  collection  of  data  and  the  independent  determination  of 
dimensions.  Some  standards  must  be  adopted  and  rules  for- 
mulated that  are  somewhat  arbitrary  and  empirical,  for  the 
sake  of  uniformity,  if  for  no  other  reason.  But,  in  spite  of 
this  necessity,  the  design  of  a  road — width,  depth  and  crown, 
as  well  as  longitudinal  grades  and  character  of  wearing  sur- 
face— should  be  adapted  to  the  traffic,  soil,  climate,  drainage, 
etc.,  of  the  particular  locality  in  which  it  is  situated. 

It  will,  therefore,  not  be  attempted  in  the  brief  discussion 
of  the  subject  within  the  limits  of  this  paper  to  formulate 
definite  rules  as  to  proper  dimensions  of  roads  and  pave- 
ments, nor  even  to  tabulate  examples  of  practice  that  may  be 
considered  good  or  bad,  but  to  point  out  certain  more  or  less 
evident  principles  governing  their  design  with  the  expectation 
that  in  the  discussion  that  may  follow"  examples  of  practice 
will  be  brought  out. 

In  response  to  inquiries  recently  made  for  data  pertaining 
to  this  subject  and  for  the  purposes  of  this  paper,  two  of  the 
replies  received  are  illustrative  of  extremes  of  practice  with 
regard  to  the  establishment  of  hard  and  fast  rules — especially 
as  to  crown  of  pavements.  One  from  one  of  the  largest 
cities  in  the  United  States  where  within  the  last  few  years 
very  radical  and  decided  advances  have  been  made  towards 
an  efficient  administration,  states  "an  old  ordinance  Cstill  in 
force)  introduced  by  the  Survey  Bureau  makes  the  crown  the 
same  for  all  classes  of  city  pavements."  There  may  be  a 
sound  reason  for  stating  in  a  local  improvement  ordinance  the 
crown  of  the  street  but  why  should  a  general  ordinance  passed 
years  ago  fix  the  crown  of  all  pavements  at  one  figure  through 
all  the  varying  conditions  of  traffic  and  advances  in  the  art 
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of  paving?  Another  reply  received  from  a  state  highway 
commission  which  has  long  been  considered  an  example  and 
■  teacher  for  other  highway  commissions,  says  it  has  no  "hard 
and  fast"  rules  of  practice  as  to  depths  and  crowns  of  pave- 
ments. 

Here  are  two  examples  of  exactly  opposite  extremes  of 
policy,  and  the  facts  are,  the  latter  mentioned  highway  com- 
mission has  certainly  lost  nothing  in  quality  and  reputation 
of  work  by  leaving  the  questions  6i  depth  and  crown  of  road- 
way pavements  to  its  engineers  where  such  questions  belong. 

Widths  of  roadways  are  governed  primarily  by  the  extent 
and  character  of  traffic.  A  highway  may  be  designed  for  the 
passage  of  only  two  vehicles  with  no  provision  for  standing 
next  the  curb,  in  which  case  the  paved  width  can  scarcely  be 
less  than  16  ft.  As  the  importance  of  the  highway  increases 
and  vehicles  at  higher  speed  use  it  and  more  provision  for 
standing  room,  foot  passengers,  etc.,  must  be  made,  the  width 
should  increase  to  18,  20  or  24  ft.  A  street  is  generally  paved 
to  a  greater  width  because  of  the  necessity  of  standing  space 
in  front  of  the  more  closely  spaced  residences  and  stores. 
Twenty  feet  between  curbs  may  be  considered  a  narrow 
street,  especially  in  our  newer  towns  and  cities  of  the  West 
In  the  older  communities  and  older  towns  the  narrowest 
streets  are  to  be  found  but  they  are  not  examples  to  be  fol- 
lowed. As  instances  of  narrow  streets  in  our  own  country 
and  time  note  the  older  portions  of  Boston,  St.  Au^stine  and 
Havana.  In  a  recent  publication  descriptive  of  one  of  the 
remarkable  royal  cities  of  an  earlier  civilization  it  is  stated 
the  average  breadth  of  the  main  streets  was  less  than  two 
meters. 

The  necessity  of  light  and  air  between  the  bordering  rows 
of  buildings,  proper  proportion  to  heights  of  buildings,  the 
desirability  of  trees,  parkways,  and  other  beautifying  fea- 
tures, are  reasons  for  additional  width  in  streets  which  gen- 
erally do  not  apply  to  roads  or  highways,  though  in  these 
relations  the  width  to  be  considered  is  between  extreme  lines 
rather  than  the  paved  width. 

In  a  comparison  between  the  paved  width  of  streets  and 
roads  note  should  be  taken  of  the  fact  that  in  streets  the 
whole  width  including  gutters  is  uniformly  paved  and  used 
by  the  traffic,  whereas  in  speaking  of  the  paved  width  of  a 
road  as,  say,  18  ft,  the  earth  shoulders  and  gutters  are  not 
included — an  additional  width  on  each  side  of  perhaps  5  ft, 
bringing  the  total  width  of  such  a  road  up  to  28  ft.  As  an 
instance  of  the  difference  that  may  properly  be  made  in  the 
width  of  a  street  because  of  stopping  and  standing  vehicles 
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next  the  curb  the  following  instance  may  be  cited.  One  of 
the  principal  business  thoroughfares  leading  out  from  the  cen- 
tral portion  of  Chicago  borders  public  park  territory  for  more 
than  a  mile.  A  double  track  electric  car  line  was  on  the 
street  and  on  the  side  next  the  park  the  pavement  was  made 
12  ft.  wide  from  rail  to  curb,  while  on  the  opposite  side  where 
the  property  was  devoted  principally  to  business  purposes 
the  width  was  18  ft. 

Manifestly  the  strongest  argument  for  keeping  the  width 
of  pavements  down  to  a  minimum  is  that  of  cost,  both  of  con- 
struction and  maintenance,  where  the  total  width  between 
property  lines  is  not  cramped.  However,  for  certain  reasons 
mentioned  above,  mainly  esthetic,  applying  especially  to  resi- 
dence streets,  boulevards  and  highways,  the  pavement  should 
not  occupy  the  whole  width. 

The  boundary  lines  of  roads  and  streets  are  often  en- 
croached on  by  owners  of  abutting  property  and  the  actual 
width  reduced  by  projecting  steps,  entrances,  pilasters  of 
buildings,  etc.  The  laxity  of  supervision  that  permits  such 
appropriation  of  public  property  to  private  uses  cannot  be  too 
severely  condemned.  An  encroachment  once  permitted  is 
difficult  to  remove,  and  as  time  goes  on  is  more  and  more 
objectionable.  Encroachment  on  the  public  highway  should 
be  as  vigorously  guarded  against  as  on  private  property.  In 
the  design  of  pavements  sometimes  features  of  construction 
are  introduced  that  reduce  the  effective  width,  such  as  badly 
designed  catchbasin  inlets,  excessive  cross  slopes  near  the 
gutters,  raised  crossings  and  approaches  to  intersecting  side- 
walks, etc.  There  is  nothing  logical  in  a  design  that  calls 
for  a  catchbasin  inlet  at  the  corner  of  intersecting  streets 
with  deep  gutters  and  high  curbs,  and  then,  as  a  means  of 
overcoming  these  unpleasant  features,  a  raised  crossing  ap- 
proach that  forces  traffic  out  towards  the  center  just  where 
congestion  is  the  greatest. 

In  the  improvement  of  country  and  suburban  highways 
more  latitude  may  be  taken  as  to  dimensions  and  character  of 
pavement  than  on  city  streets.  Conditions  are  generally  more 
varied.  Location,  grades,  drainage,  foundation,  materials 
of  construction,  require  more  individual  study  and  collection 
of  data.  It  must  be  remembered  the  kind  and  quantity  of 
traffic  in  any  district — the  population  and  industries^hangc 
and  develop  with  the  construction  of  roads.  A  good  road  is 
the  most  potent  factor  in  the  upbuilding  of  a  community  and 
it  should  be  constructed  to  carry  not  only  the  existing  traffic 
but  the  increase  that  will  be  stimulated  by  the  construction 
of  the  road  itself. 

Correct  relation  between  the  service  demanded  of  a  road 
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and  the  elements  of  design,  which  include  carrying  capacity 
and  durability,  is  essential  in  the  construction  of  any  good 
road.  The  proper  depth  or  thickness  of  pavement  is  a  large 
factor  in  determining  the  capacity  and  durability.  Under 
modern  conditions  we  can  not  get  away  from  constant  main- 
tenance if  we  are  to  have  satisfactory  roads  and  streets. 
Therefore  it  is  impracticable  to  construct  so  liberally  and 
permanently  as  to  entirely  resist  wear.  The  Romans  achieved 
this  to  a  considerable  degree  in  their  roads  which  were  sev- 
eral feet  thick  built  of  layers  of  stone  blocks.  So  their  prin- 
cipal roads,  or  some  remnants  of  them,  exist  today  but  do  not 
meet  any  of  the  needs  of  today.  They  did  not  know,  appar- 
ently, much  of  the  art  of  subsurface  drainage  or  preparation 
of  the  roadbed  to  receive  the  stone,  and  while  i^  is  possible 
they  may  have  crowned  the  surface  to  take  away  the  sur- 
face water,  there  is  little  doubt  but  their  roads  were  rough, 
dusty,  non-resilient  and  generally  unsatisfactory  according  to 
modern  standards.  Certainly  they  would  be  now,  and  were 
then,  expensive  to  construct.  At  that  period  there  were  but 
few  roads,  only  between  important  points  and  principally  for 
military  purposes.  Now  the  demand  is  for  roads  everywhere 
built  as  economically  and  as  efficiently  as  possible.  The  thick- 
ness, no  matter  of  what  material  constructed,  should  be  the 
minimum  compatible  with  intelligent  planning.  With  all  the 
foresight  that  can  be  exercised  a  road  good  for  this  decade 
will  not  be  good  enough  for  the  next  decade,  all  of  which  is 
but  saying  a  large  part  of  the  road  problem  is  a  maintenance 
problem. 

An  efficient  thickness  of  pavement  involves  all  other  ele- 
ments of  economical  construction — proper  underdrainage, 
compaction  of  subgrade,  crowning  and  waterproofing  of  sur- 
face, etc. 

With  all  the  kinds  of  wearing  surfaces  that  have  been  de- 
vised— stone  block,  brick,  creosoted  wood,  asphalt  and  tar 
compositions,  oiled  and  water  bound  macadam,  and  the  in- 
finite variations  thereof — there  are  only  two  recognized  ma- 
terials for  foundations — concrete  and  macadam.  The  main 
difference  in  the  action  of  the  two  is  that  concrete  is  a  prac- 
tically homogeneous  material,  the  particles  positively  bonded 
and  knit  together  so  there  is  a  beam  or  slab  action  carrying 
the  wheel  load  over  a  comparatively  broad  expanse  of  base, 
while  macadam  is  made  up  of  separate  particles  which  are 
inter-supporting  only  and  transmit  the  load  from  one  particle 
to  the  others  beneath.  As  one  particle  of  stone  in  the  surface 
may  be  supported  on  two,  three  or  four  particles  immediately 
below,  and  each  of  them  on  an  equal  number  in  the  next  lower 
layer,  and  so  on  down  to  the  earth  beneath,  we  may  reason- 
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ably  estimate  the  wheel  load  is  spread  to  the  earth  base  at  an 
angle  of  approximately  45  degrees  in  all  directions.  Thus 
if  the  contact  surface  of  a  wheel  is  4  by  6  ins.,  and  the  load  on 
each  wheel  2,000  lbs.,  it  will  be  spread  over  approximately  2 
sq.  ft.  of  supporting  earth.  If  the  supporting  power  of  thfe 
earth  is  1,000  lbs.  per  sq.  ft.  (authorities  give  from  500  to 
2,500  lbs.  per  sq.  ft,  according  to  character  of  earth,  effec- 
tiveness of  drainage,  etc.)  we  may  conclude  our  macadam 
foundation  is  thick  enough  to  carry  the  load. 

A  concrete  foundation  will  obviously  spread  the  load  to  a 
greater  extent  than  macadam  on  account  of  its  homogeneity 
and  consequent  slab  action,  and  may  be  made  correspond- 
ingly thinner.  Calculation  of  the  thickness  of  a  concrete 
foundation,  however,  would  be  fruitless  as  the  breaking 
strength  of  a  5  or  6-in.  slab  of  concrete  made  as  such  concrete 
usually  is  cannot  be  very  high.  Cracks  occur  in  concrete  foun- 
dations on  account  of  contraction,  settlement,  etc.,  which  de- 
stroy the  slab  action.  There  is  another  reason  why  concrete 
pavement  foundations  can  safely  be  made  thinner  than  mac- 
adam, and  that  is  the  greater  stability  of  the  mass  or  re- 
sistance to  lateral  displacement. 

If  there  is  a  wearing  surface  of  blocks,  asphalt  composition, 
or  other  material,  on  top  of  the  concrete  or  macadam  foun- 
dation it  will  further  assist  in  the  spread  of  the  load.  The 
transmission  of  the  load  to  the  foundation  through  a  wearing 
surface  of  blocks  can  only  be  safely  calculated  in  vertical 
lines  witli  a  surface  contact  the  size  of  the  block,  on  account 
of  the  vertical  joints  between  blocks. 

The  thickness  of  the  various  types  of  wearing  surface  is 
mainly  governed  by  practical  reasons.  It  is  not  by  any  means 
true  that  pavement  surfaces  generally  are  to  be  improved  by 
arbitrarily  increasing  their  thickness.  Two  inches  is  prob- 
ably the  practical  and  economical  thickness  for  asphalt  and 
asphaltic  concrete  wearing  surfaces  because  before  the  two 
inches  is  worn  away  the  inequality  of  surface  becomes  a  seri- 
ous objection  and  a  greater  thickness  would  allow  it  to  roll 
and  shift  when  softened  by  hot  weather.  Creosoted  wood 
blocks  cannot  be  made  less  than  3^  or  4  ins.  thick  because 
the  blocks  would  split  too  easily. 

The  crown  of  a  pavement  is  a  matter  almost  entirely  of 
surface  drainage.  Even  though  a  road  or  street  has  a  con- 
siderable longitudinal  grade  it  is  necessary  to  carry  the  sur- 
face water  to  the  gutters.  The  crown  probably  assists  some- 
what in  keeping  the  central  portion  of  the  street  clean  as  dust 
and  dirt  is  more  easily  swept  to  the  gutters  by  rain,  winds 
and  passing  trafHc. 
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As  far  as  the  use  of  a  pavement  is  concerned  it  would  be 
more  desirable  to  have  it  level  in  cross  section,  and  under 
certain  conditions  safer.  A  vehicle  turning  on  the  outward 
sloping  crown  of  a  road  is  pitched  in  the  wrong  direction 
and  if  the  pavement  is  slippery  tends  to  slip  or  skid  The 
outer  rail  of  a  railroad  is  raised  on  curves  to  assist  in  turning 
the  curve  and  the  better  to  resist  centrifugal  force.  On 
a  street  pavement  the  inner  rail,  so  to  speak,  is  raised, 
and,  according  to  any  method  of  construction  yet  de- 
veloped, necessarily  so.  The  problem  is  to  reduce  the  crown 
as  much  as  practicable  and  establish  reasonable  rules  for  dis- 
tributing the  pitch  fairly  evenly  across  the  width  of  roadway. 
The  character  of  wearing  surface  has  much  to  do  with  the 
amount  of  crown  permissible. 

The  following  list  of  pavement  surfaces  is  arranged  in  the 
order  of  amount  of  allowable  crown: 

Water  bound  macadam. 

Oiled  and  tarred  macadam  (surface  treated). 

Stone  blocks. 

Brick. 

Bituminous  concrete  (mixed  before  laying). 

Sheet  asphalt. 

Creosoted  wood  blocks. 

Portland  cement  concrete. 

In  this  list  creosoted  wood  block  is  put  near  the  bottom  be- 
cause it  is  a  slippery  pavement  surface  and  needs  a  flat  crown. 
Also  by  reason  of  the  true  surfaces  and  gauged  size  of  blocks 
it  can  be  laid  close  to  a  theoretical  grade.  Portland  cement 
concrete  is  put  at  the  bottom  of  the  list,  not  because  it  is  slip- 
pery, but  because  on  account  of  construction  methods  it  can 
be  screeded  or  struck  to  a  fairly  exact  grade,  whereas  other 
plastic  pavements,  bituminous  concrete  and  sh^et  asphalt, 
cannot  be  made  so  exact  on  account  of  the  necessity  of  rolling 
after  spreading  to  secure  compression. 

If  the  longitudinal  grade  of  the  pavement  is  practically  level 
the  crown  must  be  greater  at  catchbasin  inlets  than  at  gutter 
summits  between  inlets  unless  the  grade  of  center  of  roadway 
is  carried  up  and  down  with  gutter  grades,  which  is  not  a 
desirable  method.  On  streets  with  longitudinal  grades  re- 
quiring water  in  gutters  to  flow  all  in  one  direction  and  on 
country  highways  where  drainage  is  carried  away  by  surface 
ditches,  the  crown  may  be  made  the  same  at  all  points. 

The  cross  section  of  a  pavement  may  be  a  segment  of  a 
circle,  parabola,  or  two  inclined  planes  connected  with  a  seg- 
ment of  curve.  Either  of  the  two  latter  forms  is  preferable  to 
the  first  because  a  segment  of  a  circle  makes  the  pavement 
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fairly  ttat  in  the  center  and  grows  unpleasantly  steeper  near 
the  gutters.  The  inclined  planes  or  parabola  "get  away"  on 
a  quicker  slope  from  the  center  and  do  not  so  materially  in- 
crease as  the  gutters  are  approached.  Traffic  then  will  use 
all  parts  of  the  pavement  with  fairly  equal  facility  and  ease. 
In  the  case  of  roadways  with  surface  car  tracks  in  the  center 
the  cross  section  adopted  should  provide  sure  and  positive 
drainage  away  from  the  rails,  and  a  simple  inclined  plane 
from  the  rail  to  the  gutter  is  probably  the  best. 

Whatever  theoretical  crown  or  cross  section  is  adopted  it 
should  be  remembered  that  in  actual  construction  the  cross 
section  will  be  only  approximated.  It  is  not  practical  to  set 
enough  grade  points  or  to  maintain  them  carefully  enough 
to  attain  the  theoretical  section. 

In  practice,  in  setting  grades  for  crown  or  cross  section,  it 
is  common  to  adopt  a  rule  of  measuring  say  one  half  the  dis- 
tance from  the  center  and  dropping  one-fourth  the  total 
crown.  This  will  give  a  segment  of  an  all  curve  cross  section. 
Another  rule  may  be  to  measure  two-fifths  the  distance  from 
the  center,  drop  one-fourth  of  crown  and  thence  straight  to 
the  gutter.  Other  modifications  of  such  simple  rules  may 
be  devised  using  three  points  on  wide  roadways  between  cen- 
ter and  gutter,  approximating  more  closely  to  a  true  parabola 
or  providing  longer  inclined  planes  and  a  shorter  connecting 
curve:  It  is  sometimes  advised  to  increase  the  crown  on 
pavements  having  considerable  longitudinal  grades,  thus 
carrying  the  water  more  quickly  to  the  gutters.  The  opposite 
practice  is  generally  better — to  decrease  the  crown  on  steeper 
grades.  There  are  two  reasons  for  this — the  tendency  to  slip 
or  skid  is  less  and  the  washing  or  cutting  action  of  water  is 
less  than  on  the  increased  crown  section. 

CHAIRMAN  DEAN:  Gentlemen,  we  will  now  listen  to  a 
discussion  on  Mr.  White's  paper  by  Mr.  A.  R.  Hirst,  State 
Highway  Engineer  of  Wisconsin. 

A.  R.  HIRST  (State  Highway  Engineer  of  Wisconsin): 
Mr.  Chairman,  and  Gentlemen:  I  did  not  have  the  pleasure 
of  seeing  Mr.  White's  paper  before  appearing  here,  and  due 
to  various  complications  I  did  not  have  the  pleasure  of 
hearing  some  of  it,  so  that  I  think  the  only  contribution  I 
can  make  of  value  is  possibly  to  state  the  practice  in  Wis- 
consin as  to  width,  depths  and  crown. 

We  build  a  very  large  mileage  of  very  low-class  country 
road?  Our  construction  is  narrow.  We  have  adopted  for 
single  track  road  a  9-ft.  width  and  endeavored  to  obtain  on 
this  9-ft.  width  a  crown  of  at  least  4  ins.,  very  slightly  less 
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than  1  in.  to  the  foot.  I  know  that  we  differ  from  prac- 
tically every  state  in  building  such  a  high  crown  and  while 
these  crowns  may  seem  excessive  when  the  roads  are  newly 
constructed  there  is  no  remarkable  excess  after  one  or  two 
years.  I  seriously  doubt  whether  with  a  9-ft.  road  it  is  possi- 
ble to  make  the  crown  too  high  with  the  ordinary  machinery 
available,  9ind  it  is  inevitable  that  the  crown  is  never 
going  to  get  larger  and  is  certainly  going  to  get  less  with 
wear.  We  build  most  of  our  roads — and  I  think  it  is  common 
in  most  states — immediately  after  the  rough  grading  is  com- 
pleted. I  believe  some  settlement  of  the  fills  is  inevitable, 
and  this  settlement  becomes  evident  in  the  crown  of  macadam 
roads  after  a  year  or  two. 

With  the  closer  following  up  of  construction  with  surface 
maintenance  in  the  case  of  water  bound  macadams  and 
gravels,  I  believe  it  will  be  possible  for  us  to  slightly  decrease 
the  crown.  There  can  be  no  doubt  that  the  less  crown  we 
can  build  and  shed  the  water  to  the  ditches  the  better  for  the 
road  surface,  as  the  less  crown  the  more  encouragement 
there  is  for  the  traffic  to  get  away  from  the  center  of  the 
road.  We  have  established,  in  our  own  minds — we  haven't 
been  able  to  convince  any  one  else  however,  of  the  correct- 
ness of  the  principle — that  the  only  thing  that  will  drive 
the  traffic  on  an  ordinary  crowned  road  from  the  center  of 
that  road  is  more  traffic.  In  other  words,  irrespective  of 
the  width  of  the  sufacing  or  its  crown,  wheel  traffic  of  all 
descriptions  will  follow  the  center  of  the  road  and  make  a 
rut  there  no  matter  what  the  width. 

If  you  have  a  pavement  on  which  the  travel  is  so  large 
that  this  traffic  will  be  distributed  you  must  of  course  build 
a  two-track  highway.  In  Maryland  in  the  old  days  we  con- 
sidered a  12-ft.  road  a  double-track  highway.  In  Wisconsin 
we  adopted  a  14-ft.  standard.  We  changed  this  year  to  a 
15-ft.  standard  for  a  double-track  highway,  and  I  am  not 
at  all  sure  that  next  year  we  will  not  move  up  to  an  18-ft. 
standard,  especially  on  those  roads  which  we  believe  we  are 
constructing  for  a  long  period  of  years,  such  as  concrete  and 
vitrified  brick. 

I  believe  that  a  mistake  is  being  made  by  any  state  which 
constructs  roads  which  are  going  to  be  available  for  through 
traffic  if  they  build  them  less  than  18  ft.  wide.  Our  experi- 
ence has  been  that  if  you  do  not  provide  an  ample  double 
track  you  had  better  provide  only  a  single  track  because  the 
12,  13  or  14  ft.  widths  are  simply  invitations  to  disaster.  The 
automobile  drivers  think  they  can  pass  at  40  or  50  miles  an 
hour  and  sometimes  they  think  wrong.    The  9-ft.  roads  which 
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we  have  built  have  caused  very  few  accidents  because  drivers 
know  that  they  must  slow  down  when  they  pass  another 
machine,  while  in  the  12  and  13-ft.  roads  they  think  they  can 
pass  and  they  stay  on  the  surfaced  portion.  We  have  built 
nothing  wider  than  18-ft.  except  one  road  in  the  neighborhood 
of  Milwaukee  which  we  built  40  ft.  wide  for  reasons  other 
than   accommodating   the   traffic. 

As  to  the  depth,  most  of  our  roads,  both  of  gravel  and 
macadam,  have  a  finished  depth  of  about  7  ins.  The  depth 
is  the  same  at  the  center  as  at  the  edge.  We  put  no 
crown  on  our  macadam  and  gravel  roads  with  material.  In 
other  words,  the  subgrade  is  the  same  shape  as  the  fin- 
ished surface. 

A  practice  which  possibly  we  may  adopt — I  am  trying  to 
get  my  nerve  up  to  the  point  of  adopting  it — is  to  build 
the  second  course  of  our  macadam  and  gravel  roads  wider 
than  the  first  course.  Those  familiar  with  traffic  conditions 
know  that  on  the  average  country  road  about  9  or  10  ft.  car- 
ries at  least  90  per  cent,  of  the  vehicle  traffic;  that  outside 
of  those  limits  there  is  simply  an  occasional  passing  and  get- 
ting oflE  of  possibly  one  wheel — in  most  cases  the  light 
wheel.  It  seems  entirely  possible  that  the  construction  of  a 
first  course  of  9  or  10  ft.  of  ample  macadam  thickness  with 
an  extension  each  side  of  a  second  course  2  or  3  ft.  beyond 
that  point  is  entirely  logical.  We  find  something  of  that 
effect  in  the  consjruction  of  some  of  our  macadam  roads. 
The  cases  in  which  the  shoulders  of  roads  will  hold  up  when 
even  small  amounts  of  screenings  go  off  on  the  shoulder, 
maybe  a  fraction  of  an  inch  or  so,  are  surprisingly  many.  I 
think  we  are  coming  in  Wisconsin  to  the  point  where,  when 
the  9-ft.  width  is  not  ample,  and  where  there  is  quite  frequent 
passing  of  vehicles,  but  most  of  the  passing  vehicles  are 
light,  we  will  wing  out  the  courses,  building  a  9-ft  first 
course  and  making  the  top  course  15  or  16  or  even  18  feet 
wide,  and  get  a  road  giving  an  effective  width  of  15  or  16 
ft.  with  less  materials  than  you  would  a  full  depth  12  or 
13-ft.  macadam,  and  I  believe  it  would  be  just  as  efficient. 

We  never  build  a  macadam  or  gravel  road  with  a  thick- 
ness of  more  than  8  ins.  If  8  ins.  of  finished  macadam  or 
gravel  will  not  stand  up  under  the  traffic  it  is  a  sign  that 
the  road  is  not  properly  drained  and  the  additional  material 
won't  help  matters. 

.As  to  concrete,  we  built  this  year  in  the  neighborhood  of 
50  miles  of  concrete.  We  adopted  a  uniform  standard  on  all 
soils  of  8  ins.  in  the  center  and  6  ins.  at  the  side  for  roads 
of  15  to  18  ft.,  the  crowns  varying  slightly.     On  the  nar- 
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rower  roads  the  crown  was  J4  in.  per  foot,  the  side  depth 
being  6  ins.  and  the  center  depth  varying  with  the  width. 
We  have  experimented  somewhat  in  Wisconsin  with  9-ft 
concrete  roads  with  gravel  or  stone  shoulders.  I  believe  we 
have  something  like  seven  miles  of  that  type,  and  while 
these  gravel  and  macadam  shoulders  amply  serve  the  pur- 
pose and  keep  traffic  out  of  the  mud,  I  am  not  convinced 
that  an  earth  shoulder,  where  the  nature  of  the  soil  is  good, 
does  not  offer  better  facilities  for  turning  out  for  the 
greater  portion  of  the  year.  It  is  impossible  to  roll  these 
gravel  or  stone  shoulders  without  danger  to  the  concrete. 
A  loose  surface  is  the  result  (at  least  for  some  time)  and 
if  an  automobile  turns  out  into  this  loose  surface  at  a  speed 
of  30  or  40  miles  an  hour,  it  is  dangerous.  The  earth  sur- 
faces are  less  dangerous. 

On  our  wider  macadam  roads,  15  to  18  ft.,  we  are  setting 
them  for  a  crown  of  ^  in.  per  ft.  with  the  idea  that  after 
they  are  finished  we  will  get  a  crown  a  little  greater  than 
54  in.  per  foot.  If  you  want  to  get  macadam  crowned  to 
the  height  shown  on  the  plans  where  the  subgrade  is  par- 
allel with  it,  you  have  to  crown  your  subgrade  considerably 
more  than  the  expected  finished  crown  of  your  macadam. 
I  thank  you,  gentlemen.     (Applause.) 


CHAIRMAN  DEAN:  The  next  gentleman  to  discuss  this 
paper  is  Mr.  H.  R.  Carter,  State  High"\^ay  Commissioner  of 
Arkansas.  Is  Mr.  Carter  present?  Mr.  Carter  is  not  present 
and  I  understand  there  is  no  written  discussion. 

The  next  gentleman  is  Mr.  S.  D.  Foster,  Chief  Engrfneer 
of  the  Pennsylvania  State  Highway  Department.  Is  Mr. 
Foster  present?    Mr.  Foster  is  not  present. 

The  next  gentleman  is  one  of  the  originators  of  the  Amer- 
ican Road  Builders'  Association  and  its  first  president,  Mr. 
James  H.  MacDonald.     (Applause.) 

JAMES  H.  MACDONALD  (former  State  Highway 
Commissioner  of  Connecticut):  Mr.  President  and  Fellow 
Delegates:  I  find  myself  about  in  the  same  position  that 
Brother  Hirst  did  in  reference  to  having  access  to  Mr. 
White's  paper,  and  I  feel  a  good  deal  as  did  the  minister 
who  apologized  to  his  congregation  on  Sunday  morning,  say- 
ing that  he  had  been  very  busy  through  the  week  and  hadn't 
had  a  chance  to  prepare  his  sermon  so  they  would  have  to 
take  what  the  Lord  sent  them,  but  that  the  next  Sabbath  he 
expected  to  do  better.     (Laughter.) 

I  think  that  the  only  thing  we  can  do  with  this  great  ques- 
tion, with  its  three  very  important  heads,  is  to  touch  and 
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leave  it  as  quickly  as  possible,  stating  the  practice  that  w« 
have  each  followed  in  our  respective  localities.  It  is  to  be 
presumed  that  the  questions  of  line  and  grade  and  drainage 
have  already  been  taken  care  of  when  we  come  to  the  width, 
the  depth  and  the  crown  of  the  road.  I  think  that  in  the 
discussion  of  highway  improvement  we  have  been,  and  are 
now,  £00  much  inclined  to  skip  by  the  essentials  in  road 
building  and  leave  the  primary  department  a  little  too  quickly 
and  get  into  the  elementary  department. 

I  know  that  in  this  question  you  will  all  agree  with  me 
that  each  particular  locality  is  a  governing  principle  to  itself. 
The  question  of  material,  the  question  of  accessibility  or 
privilege  to  do  is  a  matter  for  each  locality,  and  very  largely 
a  question  of  finance.  In  my  own  state  we  were  very  glad 
to  commence  with  small  beginnings,  for  we  had  very  little 
money.  The  result  was  that  our  beginning  was  in  a  very 
primitive  way  and  I  think  for  many  years  to  come — ^and  I 
don't  say  it  in  a  discouraging  way  at  all — ^you  will  find  that 
with  only  10  per  cent,  of  the  roads  improved,  and  those 
which  have  been  improved  principally  east  of  the  Mississippi 
River,  we  will  go  down  to  the  first  principles  of  road  building. 

The  subject  of  Mr.  White's  paper  was  too  large  to  treat 
at  length,  for  each  one  of  the  subdivisions  of  the  subject 
is  a  very  important  feature  in  road  building.  And  I  often 
wonder  if  we  do  not  make  a  mistake  in  these  discussions 
in  not  devoting  more  time  and  attention  to  the  great  ques- 
tion of  the  diflFerent  kinds  of  pavements  that  are  to  be  in- 
stalled throughout  the  country;  taking  the  shoulders,  taking 
the  width  of  the  roads,  taking  the  depths  of  the  roads,  taking 
the  drainage  of  the  road  and  all  those  constituent  parts  that 
go  to  make  up  that  which  constitutes  a  road,  and  devoting  an 
entire  session  to  the  question  of,  for  instance,  a  gravel  road. 
Every  one  of  these  questions  very  largely  depends  on  the 
others.  The  width  of  the  road  has  to  do  with  the  depth,  and 
the  depth  of  the  road  has  to  do  with  the  width,  and  so  it 
would  seem  to  me  that  in  the  discussions  it  would  be  wise 
sometimes  to  take  up  the  gravel  road  and  take  every  con- 
stituent or  component  part  of  that  type  of  road  and  discuss 
it — everything  connected  with  a  macadam  road,  and  discuss 
that. 

I  remember  that  I  was  hounded  from  Dan  to  Beersheba, 
from  one  end  of  my  state  to  the  other — and  outside  of  my 
state — because  I  was  so  strongly  intrenched  in  my  views  in 
regard  to  water  bound  macadam;  but  I  believe  that  a  maca- 
dam road  has  its  place  in  the  world  and  for  many  years 
to  come  it  will  be  built.    I  remember  that  in  the  great  state 
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of  New  Vork  where  they  have  millions  of  dollars  to  expend 
in  the  letting  which  is  to  take  place  in  January,  over  one- 
half  of  the  contracts  that  are  to  be  let  will  be  for  water 
bound  macadam.  Now,  that  is  very  largely  determined  by 
reason  of  the  fact  that  it  is  difficult  to  get  stone  in  one  place» 
and  it  is  difficult  to  get  gravel  in  another  place,  and  the 
question  of  finance  enters  largely  into  it.  So  I  think  that 
the  outcome  of  this  paper  will  be  the  suggestion  that  we 
have  the  question  of  the  gravel  road,  the  macadam  road, 
the  granite  block  and  wood  block  pavement,  the  brick  road 
and  all  those  things  discussed  right  straight  through  from 
the  foundation  of  the  road  right  up  to  the  finished  state. 

The  width  of  the  road  with  us  was  a  very  difficult  matter 
in  my  state  by  reason  of  the  fact  that  we  found  a  great  many 
of  the  farmers  desired  to,  and  did  appreciate  their  little  hold- 
ings by  just  creeping  over  the  fence,  shoving  it  out  every 
time  the  fence  fell  down.  The  grass  was  very  sweet  Just 
over  the  fence,  and  while  originally  the  road  might  have  been 
laid  out  three' rods,  four  rods  or  six  rods  wide,  it  had  gradu- 
ally crept  into  a  smaller  space  until  in  many  instances  the 
road  was  barely  two  rods  wide.  That  may,  perhaps,  provoke 
a  little  smile  on  your  part,  and  yet  the  same  thing  is  the 
curse  of  the  cities  of  our  country.  There  has  been  no  pro- 
tection for  the  city  street;  certainly  not  as  much  for  the  city 
street  as  there  should  have  been.  There  seems  to  have  been 
no  forethought  at  all  in  the  early  days  in  the  building  of  our 
cities  as  to  the  question  of  a  building  line.  If  that  question 
of  a  building  line  had  been  as  carefully  thought  out  in  the 
early  days  of  construction  or  laying  out  of  our  cities  as  this 
question  of  highway  improvements  is  being  discussed  by  us 
today,  you  would  not  find  the  condition  of  congestion  that 
you  tind  both  in  the  street  and  on  the  sidewalk  that  we  have 
in  some  of  the  largest  and  most  important  cities  of  our  land 
today.  So,  I  say,  that  of  this  great  convention  and  kindred 
conventions  that  are  gathered  together  in  this  way  from  all 
parts  of  this  great  country,  there  is  no  man  living  who  can 
measure  the  influence  of  good  that  is  going  to  come  through 
the  interchange  of  opinions  and  views  in  regard  to  this  great 
question. 

Speaking  about  the  other  side,  I  would  not,  if  I  could,  decry 
in  any  way  not  only  the  roads  on  the  other  side  of  the  water, 
but  the  roads  in  any  city  or  any  state  in  the  country,  but 
you  now  have  a  very  good  demonstration  that  the  roads  were 
not  laid  out  with  the  view  to  their  future  use.  It  is  only  two 
or  three  years  ago  when  they  wanted  to  connect  Holborn  with 
the  Strand.     It  would  cost  $30,000,000  to  make  the  connection, 
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but  they  so  provided  in  the  purchase  as  to  get  a  return  from 
the  additional  width  amounting  to  $21,000,000,  which  they 
used  for  public  purposes  after  the  street  had  been  built.  It 
would  seem  to  me  then  that  the  subject-matter  of  Mr.  White's 
paper  will  be  food  for  reflection  and  profit  for  us  for  many  a 
day  to  come. 

In  the  width  of  our  roads  we  try  to  establish  a  width 
between  fences  of  not  less  than  12  ft.  for  the  traveled  path, 
3  ft.  for  the  shoulder  or  support  of  the  road,  and  2^4  ft.  for 
the  gutter,  widening  out  the  gutter  as  the  volume  of  water 
and  the  distance  it  has  to  be  carried  increase.  That  was  only 
in  instances  where  we  were  controlled  by  conditions.  We 
increased  that  to  16  ft.  Of  course,  when  we  started  in  1895 
we  had  no  thought  of  the  automobile  which  has  revolution- 
ized everything  connected  with  road  building  in  our  eastern 
states.  That  which  was  good  yesterday  and  took  care  of  con- 
ditions that  were  to  be  met  with  will  not  fit  the  conditions 
that  we  have  today.  The  traffic,  as  was  so  well  said,  will 
determine  very  largely  what  the  width  of  the  road  should  be. 
Our  maximum  width  is  16  ft.  with  a  3  or  4  ft.  shoulder  or  a 
5  ft.  combination  shoulder  and  gutter. 

We  found  a  condition  to  contend  with  that  some  of  you 
out  in  the  West  don't  have  to  meet.  We  had  no  checker- 
board plan.  It  seemed  to  us  in  my  own  little  state  that  there 
was  one  special  letter  in  the  alphabet  that  they  were  specially 
fond  of  in  the  laying  out  of  roads,  and  that  was  the  letter 
"S."  I  have  spent  more  money  during  the  last  few  years 
in  extending  the  sight  line,  in  many  instances,  than  I  would 
for  two  or  three  miles  of  road  adjoining  this  particular  weak 
spot.  All  turns  have  to  be  widened  where  we  have  the 
heavy  traffic.  The  curves  are  banked  now,  and  there  isn't 
very  much  thought  of  the  roads  that  are  secondary  roads. 

The  depth  of  the  road  is  very  largely  a  question  of  sub- 
grade.  In  the  cities  it  will  be  necessary  to  put  down  good, 
substantial  foundations,  for  cities  are  simply  little  pieces  of 
ground  cut  off  from  many  farms.  Each  city  block  was  at 
one  time  either  given  up  to  timber  or  a  part  of  a  farm,  and 
there  was  no  line  and  there  was  no  grade.  As  this  great 
city  of  Chicago  grew  into  the  position  for  line  and  grade,  it 
was  a  dumping  ground  for  all  kinds  of  material — sand,  gravel, 
ashes  and  refuse  of  all  kinds.  While  we  put  the  foundation 
under  the  country  road  to  suit  each  particular  condition  we 
can't  do  that  very  well  in  your  city  streets.  The  day  has 
come  when  the  city  street  is  one  of  the  most  important  fac- 
tors that  you  have  to  consider  in  taking  care  of  the  interests 
of  the  city,  for  today  that  which  is  under  the  street  is  quite 
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as  important  in  its  function  as  the  traffic  that  is  carried  over 
it,  or  the  business  that  is  abutting  the  street  All  the3e 
things  that  we  have  discussed  today  as  foundations  for  city 
streets  will  have  their  day.  They  will  have  their  generation 
and,  like  everything  else,  in  obedience  to  the  march  of  civilizji- 
tion  and  intelligence  it  will  be  necessary  to  change  things  as 
the  necessities  of  the  hour  may  dictate  in  order  to  meet  each 
particular  condition  as  it  has  to  be  met  with. 

In  the  early  day3  of  my  state  it  was  necessary  to  clear  the 
land,  to  grow  the  crop,  to  take  care  of  the  little  home,  and  to 
take  the  stones  cleared  from  the  land  and  put  them  in  a 
fence.  Now,  as  these  stones  have  performed  their  function 
until  now  and  as  we  have  the  money  with  which  to  do,  we 
take  the  stones  out  of  the  fences  and  place  them  in  the 
road  and  make  a  good,  strong  telford  base  to  carry  the 
produce  that  has  been  grown  on  the  farm  to  its  nearest  and 
best  market  place.  That  can  be  done  and,  in  my  judgment, 
there  is  no  foundation  today  for  a  country  road  that  if 
equal  to  or  as  good  as  a  well  built  telford  base.  It  is  resilient; 
it  will  bear  repair;  it  is  easily  constructed.  It  is  a  simple 
process  to  take  from  the  fences  the  stones  ranging  in  size 
from  10  to  15  or  18  ins.  long,  from  6  to  8  ins.  wide,  and  from 
8  to  10  ins.  deep,  lay  them  vertically  in  courses  across  the 
road  with  the  broadest  edge  down,  and  with  not  too  many 
small  stone,  bond  these  stones  and  then  wedge  them  up  and 
break  them  back.  Then  you  have  a  foundation  that  will 
stay  there  for  a  thousand  years;  that  in  obedience  to  the 
demand  of  the  traffic  in  the  future  will  sustain  it  and  take 
care  of  it. 

I  always  believe  that  the  essentials  in  road  building  are 
the  question  of  water  reduction,  the  question  of  drainage,  the 
question  of  width  of  road  and  taking  care  of  the  sight  line. 
When  you  have  those  and  the  question  of  foundation  you 
will  have  the  essentials  of  road  building,  and  they  will  be  the 
essentials  for  many  years  to  come.  The  question  of  surface 
will  always  follow  naturally  in  obedience  to  the  traffic  that 
it  is  called  upon  to  sustain.  The  question  of  the  depth  of 
stone  and  the  question  of  the  foundation  are  matters  that 
force  themselves  into  the  matter  of  traffic  conditions.  If  we 
build  a  good  gravel  road,  we  have  to  start  with  the  founda- 
tion. We  see  to  it  that  there  is  nothing  there  which  is  likely 
to  heave,  yield  or  settle,  and  that  all  vegetable  matter  is 
taken  out.  The  foundation  was  put  in  right  to  start  on,  and 
then  we  arranged  for  a  gravel  road  covering  three  courses, 
two  3-in.  courses  and  one  2-in.  course.  That  was  for  our 
best  gravel  roads.    We  built  some  other  gravel  roads  that 
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were  not  quite  so  heavy.  The  wcll-built  gravel  roads  are  laid 
in  courses  and  built  with  stone  ranging  in  size  from  1  in.  to 
3  ins.  for  the  first  course  with  80  per  cent,  gravel  and  20  per 
cent,  bonding  material.  The  second  course  is  of  stone 
ranging  in  size  from  1  in.  to  2  ins.  in  the  longest  diameter 
of  the  stone,  the  smaller  size  predominating,  starting  with 
80  per  cent,  gravel  and  20  per  cent,  bonding  material,  and 
the  top  course  is  2  ins.  deep  with  no  stone  exceeding  1  in.  in 
the  longest  diameter  with  60  per  cent,  of  gravel  and  40  per 
cent,  of  bonding  material.  If  the  courses  are  rolled  wet  and 
put, in  condition  they  will  make  as  fine  a  road  to  travel  upon, 
for 'the  condition  that  it  has  to  meet,  as.  any  road  that  1 
know  of. 

As  regards  the  cross  grade,  I  think  that  that  is  one  of  the 
things  that  is  important.  In  a  gravel  road,  as  Mr.  Hirst 
very  well  said,  it  settles  very  easily.  I  have  always  specified 
for  gravel  roads,  however,  that  when  they  are  finished,  they 
shall  not  show  a  mark  of  hoof  or  wheel.  The  engineer  in 
road  building  is  supposed  to  arrange  a  standard  that  won't 
leave  any  doors  or  windows  in  his  specifications. 

We  build  our  macadam  roads  7  ins.  deep.  We  use  that 
depth  so  that  the  smaller  stones  predominating  will  make  a 
solid  and  compact  road  before  the  roller  is  put  upon  it.  We 
bonded  the  road  from  the  top.  We  didn't  care  to  have  very 
much  of  the  screenings  with  which  to  bond  the  road;  simply 
enough  to  assemble  it  and  to  tie  it.  We  depended  for  our 
bond  upon  the  small  stone  that  we  had  in  the  aggregate 
rather  than  in  the  screenings.  That  was  a  7-in.  treatment, 
two  courses  of  3  ins.  and  a  top  course  of  1  in. 

For  the  crown  of  the  road  I  established  from  the  start  the 
^-in.  grade — ^  in.  to  the  foot  on  the  gravel  road  or  the  earth 
road.  I  established  a  f^-in.  grade  on  the  macadam  road  so 
as  to  distribute  the  travel.  I  believe  in  many  respects  that 
this  question  of  the  proper  grade  of  the  road  has  more  to  do 
with  our  problems  than  anything  I  know  of. 

The  hog-back  road'  is  a  curse  to  this  country.  When  you 
have  one  of  these  roads  that  run  from  1  in.  to  2  or  3  ins.  to 
the  foot,  and  a  team  goes  over  that  road  after  you  have 
constructed  it  and  spent  your  money,  I  don't  care  what  the 
road  has  been  constructed  of,  or  with,  you  are  getting,  no 
matter  what  the  width  that  you  have  paid  for,  exactly  as  a 
compensation  for  the  money  invested  just  the  width  occupied 
by  the  two  tires,  or  the  four.  If  they  are  4-in.  tires,  you  are 
getting  8  ins.,  and  that  is  what  you  are  getting  for  paying 
for  a  16-ft.  road.  In  the  hog-back  road,  with  an  excessive 
cross   grade,   you   have    either   got   to   stay   in   the    center 
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of  the  road  or  go  into  the  ditch.  It  adds  to  the  length  of  the 
life  of  the  road  when  you  flatten  the  grade,  because  such  a 
crown  is  an  invitation  to  use  every  inch  of  that  road.  The 
result  is  that  you  have  used  your  money  wisely. 

When  you  get  down  to  the  question  of  grades  and  width  of 
roads  and  depth  of  material  you  are  discussing  very  import- 
ant matters,  and  you  are  discussing  matters  that  many 
times  arc  not  up  to  the  engineer  in  charge  of  the  work. 
Many  times  when  we  are  inclined  to  criticize  we  should  re- 
member when  we  talk  about  the  work  the  engineer  has  done 
that  "Each  man  is  a  world  to  other  worlds  half  known, 
and  turns  on  a  tjny  axis  of  his  own,  and  his  full  life's  orbit  is 
a  particular  wisdom  in  those  brother  planets  that  revolve  with 
him."  And  so  I  have  noticed  that  many  times  you  will  find 
in  a  city,  in  a  residential  place,  a  pavement  that  should  have 
been  on  a  business  street,  and  a  business  pavement  laid  on  a 
residential  street;  simply  in  obedience  to  some  one  who  had 
the  influence  to  bring  that  about.  But  this  whole  question 
is  one  that  is  broad  enough  to  take  care  of  it,  and  I  am 
glad  to  see  that  this  association  has  within  its  functions  the 
privilege  of  starting  a  fire,  kindling  something  that  cannot  be 
quenched,  and  has  an  influence  for  good  throughout  the 
length  and  breadth  of  this  country;  that  engineers  will  be 
protected,  that  men  who  have  charge  of  public  work  will  be 
helped  and  assisted  materially  by  just  such  an  organization 
as  this  is,  doing  all  that  within  them  lies  as  is  given  them 
light  to  see  their  duty,  to  do  it,  and  that  as  the  work  of  this 
great  association  goes  on  its  influence  for  good  will  be  felt 
further  and  further  until  the  whole  of  this  great  country  will 
become  what  it  was  meant  to  be,  not  only  first  in  arts,  first 
in  science,  first  in  everything  that  goes  to  make  a  great 
country  such  as  we  all  delight  in,  but  will  be  first  in  this 
great  influence  of  highway  improvement.  I  thank  you.  (Ap- 
plause.) 


CHAIRMAN  DEAN:  The  next  gentleman,  Harold  Parker, 
advised  me  about  ten  days  ago  that  he  would  not  be  here. 
It  would  appear  that  there  will  be  hardly  time  to  have 
any  open  discussion  on  this  paper,  and  to  complete  the  rest 
of  the  forenoon  program.  Should  the  discussion  of  the  next 
paper  terminate  early  enough,  if  there  is  any  one  who  desires 
to  discuss  either  paper  there  will^be  an  opportunity.  The 
next  paper  is  **Road  Foundations — Concrete,  Telford,  Gravel, 
etc.,"  by  Mr.  J.  A.  Johnston,  Division  Engineer,  Massachusetts 
Highway  Commission.     Mr.  Johnston.     (Applause.) 
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Road   Foundationa— Concrete,  Telford,   Gravel,   Etc 

By  J.  A.  JOHNSTON 
DivUioB   Engineer,   Massachusetts   Highway   Commission 

While  vast  sums  have  been,  and  are  being,  spent  on  roads, 
the  work  to  be  done  is  so  enormous  that  the  problem  can 
only  be  solved  by  true  economy,  and  it  is  not  a  question  of 
what  material  possesses  theoretical  advantages  over  another, 
but  what  will  give  us  the  most  for  our  money;  not  merely 
the  most  roads  for  if  your  roads  are  not  properly  built 
added  mileage  means  added  burden  of  maintenance;  while 
on  the  other  hand,  if  your  first  cost  is  more  than  conditions 
warrant,  the  interest  on  the  investment  may  exceed  the 
maintenance  on  a  poor  road.  Of  course  the  first  problem 
in  road  building  in  its  broad  meaning,  is  the  location  and 
gradient,  but  in  the  more  narrow  acceptance  of  the  term 
road  building  (meaning  the  traveled  surface)  the  main  factor 
is  the  foundation. 

What  to  Use  for  Foundation — where — how — when — and 
quantity  to  use,  is  the  science  of  road  building.  Many  men 
have  attained  enviable  reputations  as  road  builders  based 
mainly  on  the  fact  that  their  work  was  all  done  in  a  locality 
which  was  blessed  by  nature  with  favorable  soil  conditions. 
In  our  earlier  work,  in  Massachusetts,  it  was  our  practice 
to  use  foundations  only  in  such  locations  as  were  unquestion- 
ably bad,  and  to  take  a  chance  on  such  places  as  were  in 
doubt.  We  believed  it  was  cheaper  to  later  strengthen  the 
weak  places  than  to  use  extra  material  that  might  not  be 
necessary.  Under  conditions  then  existing  with  compara- 
tively light  horse-drawn  traffic  and  with  mainly  gravel  and 
water  bound  macadam  surfaces,  this  "take  a  chance"  policy 
seemed  a  reasonable  one,  but,  no  one  could  predict  the  future 
developments  and  I  doubt  if  we  have  actually  saved  any 
money  by  such  attempts  at  economy. 

Many  road  materials  have  been  unjustly  condemned  when 
the  real  difficulty  lay  in  the  foundation  and  not  in  the  sur- 
face material.  There  are  many  companies  advertising  their 
road  materials  as  the  final  solution  of,  the  road  problem,  when 
as  a  matter  of  fact,  their  specialties  are  merely  surfacing 
propositions,  many  of  which  would  give  excellent  results  if 
used  over  a  proper  base,  but  are  far  from  being  the  whole 
road  as  one  might  infer  from  their  claims. 

Surfacing  is  secondary  to  foundations.  We  have  taken 
old  worn  out  macadam  roads,  rejuvenated  them  with  a 
bituminized  surface  at  a  total  cost  of  10  cts.  per  square  yard; 
maintained  them  in  excellent  condition  for  four  years  at  an 
annual   cost   of  0.1    ct.   per   mile  per  vehicle,   or  about   1.4 
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cts.  per  square  yard.  On  the  other  hand,  we  have  all  seen 
roads  where  the  surfaces  alone  cost  from  $1.50  to  larger 
sums  per  square  yard  for  2  ins.  of  bituminized  material,  which 
have  failed,  and  gone  to  utter  ruin  in  a  very  few  years;  not 
because  the  traffic  conditions  were  so  severe,  nor  because 
the  surfacing  material  was  poor,  but  solely  because  they 
were  built  without  a  proper  base  under  them. 

The  statement  has  many  times  been  made  that  a  water- 
proof surface  requires  little  or  no  foundation  because  no 
water  can  get  through  it  to  the  soil  beneath  so  the  base  is 
kept  dry.  Many  horrible  examples  might  be  cited  to  show 
the  fallacy  of  this  belief.  A  little  consideration  of  the 
capillary  action  of  the  soil  which  draws  water  from  the 
sides  of  the  road  and  underground  sources,  as  well  as  the 
water  that  will  seep  through  the  soil  from  higher  points, 
will  show  that  a  waterproof  surface  is  not  sufficient  unto 
itself  without  a  proper  base.  It  must  be  understood  that 
each  road  is  a  problem  in  itself  and  no  standard  treatment 
can  be  devised  that  will  fit  all  conditions.  There  are  many 
factors  entering  into  the  problem;  soil,  drainage,  traffic, 
available  material,  all  should  be  considered. 

In  some  localities  good  gravel  can  be  had  at  a  low  cost, 
but  there  are  many  places  where  good  gravel  would  have 
to  be  hauled  many  miles,  and  the  cost  would  be  prohibitive. 
In  other  places  stone  is  abundant  and  cheap,  while  in  others 
there  seems  to  be  no  material  fit  for  foundation  purposes 
and  all  must  be  shipped  in. 

It  is  true  that  if  you  can  obtain  the  right  kind  of  gravel, 
it  makes  an  excellent  foundation,  but  to  give  the  best  results 
it  should  be  absolutely  free  from  clay,  loam  or  silt,  and 
rather  sandy.  For  instance,  on  such  a  base  we  have  built 
macadam  roads  with  only  three  inches  of  broken  stone. 
There  were  a  few  soft  spots  in  the  spring  where  pockets  of 
loamy  gravel  were  found,  but  these  were  taken  out  when 
they  developed,  and  one  such  road,  which  carried  a  consider- 
able traffic,  on  the  edge  of  a  flourishing  Massachusetts  vil- 
lage, was  kept  in  excellent  condition  at  a  low  cost  for 
maintenance  for  twelve  years  before  it  was  resurfaced.  In 
another  place  we  built  a  section  of  road  over  a  very  soft 
bottom  (practically  quicksand)  by  first  placing  a  bed  of 
gravel  18  ins.  deep,  and  over  that  6  ins.  of  macadam. 
This  road  has  been  built  sixteen  years  and  has  given  no 
trouble.  On  the  other  hand,  we  have  many  miles  of  road 
built  on  gravel  bases  6,  12  and  in  some  cases  18  ins.  deep, 
that  soften  up  and  rut  badly  in  the  spring  when  the  frost 
is   coming  out.     It   is   our  practice   to   carefully   locate   all 
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soft  Spots  in  the  spring  so  that  when  funds  are  available 
for  rebuilding  such  roads  we  may  remedy  the  defect  with- 
out guesswork. 

Most  gravel  contains  enough  silt,  loam  or  clay  to  so  draw 
moisture  by  capillary  attraction  that  the  frost  will  work 
in  it  and,  of  course,  when  the  frost  crystals  thaw,  it  leaves 
the  material  porous,  spongy  and  wet.  This  condition  is 
aggravated  by  the  rolling  wheels  passing  over  the  surface 
and  the  tamping  action  of  horses'  hoofs,  which  all  tend  to 
puddle  it  just  as  a  tamper  puddles  concrete,  drawing  the 
moisture  from  below.  Such  a  result,  unless  extreme,  may  not 
be  serious  if  your  road  surface  is  of  gravel  or  even  water 
bound  macadam,  for  such  surfaces  are  easily  and  cheaply 
repaired,  but  if  the  road  surface  is  a  high  cost  bituminous 
mixture  it  may  be  ruined,  and  we  cannot  afford  to  take 
such  chances.  It  should,  however,  be  borne  in  mind  that  a 
road  may  stand  two  or  three  years  over  a  poor  bottom  with 
little  apparent  trouble,  but  almost  entirely  go  to  pieces  the 
third  or  fourth  year.  This  fact  has  caused  a  great  deal  of 
trouble;  for  the  inexperienced  man  finding  that  a  road  stands 
all  right  the  first  year  assumes  it  will  continue  to  do  so,  pro- 
ceeds with  the  same  type  of  construction  under  similar  con- 
ditions until  the  first  fails  and  the  whole  road  is  sopn  ruined. 

Gravel  alone  cannot  safely  be  trusted  for  foundation,  and 
should  never  be  used  under  a  high  cost  surfacing  except  as 
a  sub-base  under  stone  foundation  or  concrete. 

In  our  earlier  work  we  depended  largely  on  side  drains 
built  3J4  ft.  deep  at  the  edges  of  the  macadam.  A  5-in. 
pipe  was  placed  in  the  lower  part  of  the  trench  and  the 
drain  filled  with  small  stone  fragments.  Our  theory  was 
that  these  drains  would  dry  out  the  subgrade  and  keep 
the  road  surface  firm.  We  built  miles  of  these  drains,  but 
they  did  not  accomplish  the  desired  results  unless  they 
were  supplemented  by  a  stone  base  under  the  macadam,  and 
subsequent  experience  has  shown  that,  except  in  rare  cases, 
if  the  road  is  built  over  a  proper  stone  foundation,  the  side 
drain  is  amnecessary. 

One  of  John  McAdam's  theories  was  that  no  stone  larger 
than  you  could  hold  in  your  mouth  should  be  used  in  a  road. 
Now  I  have  a  large  mouth,  but  it  won't  hold  as  large  a  stone 
as  experience  has  proven  to  give  satisfactory  results  for 
foundations  in  Massachusetts. 

In  the  last  20  years  we  have  tried  many  methods  of  sub^ 
soil  drainage  and  many  different  forms  of  foundation.  On 
some  of  our  macadam  roads  with  crushed  stone  6  ins.  thick 
the  road  has  after  one  or  two  years  softened  up  badly  in 
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the  Spring.  We  tried  the  experiment  of  adding  more  crushed 
stone,  without  breaking  up  the  old  surface.  In  some  cases 
we  added  12  ins.  of  new  stone,  making  a  total  of  18  ins.  of 
stone  fragments  not  exceeding  25^  ins.  in  their  largest 
diameter,  and  also  built  ground  water  drains  each  side  of 
the  macadam,  and  cross  drains  at  50  ft.  intervals.  The  re- 
sult was  a  failure,  for  after  two  or  three  years  the  road 
broke  up  as  badly  as  ever.  As  these  results  were  obtained 
in  several  places,  I  think  we  have  proven  crushed  stone  of 
small  size  is  not  satisfactory  for  foundation  and  is  suitable 
only  for  surfacing.  My  theory  of  this  is  that  the  units  are 
so  small  they  have  little  bearing,  and  as  they  have  no  cohe- 
sion when  wet  sink  readily  into  the  mud.  Regardless  ot 
theory,  the  fact  remains  that  is  the  effect;  and  some  of 
these  stone  particles  have  been  found  a  foot  or  more  below 
the  original  subgrade. 

It  should  also  be  borne  in  mind  that  the  cost  of  the  crushed 
stone  is  nearly  three  times  as  great  as  that  of  the  larger 
size  fragments.  As  some  one  may  take  issue  with  this 
statement,  I  will  illustrate:  Under  sharp  competition  our 
average  contract  prices  for  field  and  wall  stone,  rolled  and 
measured  in  place  in  the  road,  is  about  $1  per  cu.  yd.  Our 
average  price  for  crushed  local  stone,  finished  in  place  in 
the  road,  is  about  $1.50  per  ton.  A  15-ft.  road  4  ins.  deep 
requires  about  36.4  tons  per  100  ft.,  exclusive  of  the  dust 
used  for  binder;  this  is  equal  to  2  tons  per  cu.  yd.,  or  the 
crushed  stone  at  $1.50  per  ton  equals  $3  per  cu.  yd.  It  is, 
however,  true  that  if  the  road  were  all  crushed  stone  the 
unit  price  would  be  25  to  50  cts.  less  per  cu.  yd. 

When  we  first  began  building  our  roads,  if  we  found  a 
place  which  seemed  to  need  a  stone  foundation  we  used  a 
telford  paving  8  ins.  deep  over  6  ins.  of  gravel.  The  tel- 
ford  stone  were  set  up  on  edge,  the  tops  broken  off  to  a  true 
cross  section,  and  the  joints  wedged  up  and  chinked.  French 
drains  3.5  ft.  deep  were  built  at  each  edge  of  the  road. 
These  drains  cost  35  to  50  cts.  per  running  foot.  A  year 
or  two  later  the  specification  was  changed  and  the  ^telford 
was  only  6  ins.  thick  over  2  ins.  of  gravel,  with  the  con- 
tinued use  of  the  side  drain.  The  cost  of  this  lighter  telford 
was  about  the  same  as  the  thicker,  and  as  the  hours  of 
labor  were  decreased  and  price  per  day  increased  we  paid 
as  high  as  50c.  per  sq.  yd.  for  some  of  this  telford.  Later 
we  abandoned  the  standard  telford  and  adopted  the  "V" 
drain,  so  called  because  it  was  roughly  the  shape  of  a 
broad  "V"  about  18  ins.  deep  in  the  center  and  4  ins.  at  the 
sides,  with  stones  not  over  8  ins.  in  their  largest  diameter. 
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The  cost  of  this  foundation  for  stone  in  place  in  the  road 
runs  from  75  cts.  to  $1  per  cu.  yd.,  or  about  25  to  33  cts.  per  sq. 
yd.  of  road  surface.  This  **V"  drain  is  a  combination  of 
foundation  and  drain,  the  water  flows  in  a  channel  in  the 
center  of  the  road,  whence  it  is  led  oflE  by  bleeders  to 
proper  outlets.  We  built  many  miles  of  these  drains  or* 
foundations  only  10  ft.  wide  under  macadam  15  ft.  wide. 
This  gave  satisfaction  in  the  earlier  days,  for  the  traffic  did 
not  spread  over  more  than  10  ft.  except  when  passing  an- 
■  other  vehicle. 

While  this  practice  was  satisfactory  under  the  old  condi- 
tions, it  has  now  been  discontinued,  because  it  is  found  that, 
as  the  high  speed  motor  requires  more  room  in  passing, 
the  whole  width  of  the  road  is  used.  In  fact,  on  our  main 
roads  we  have  been  obliged  to  increase  the  width  of  the 
hardened  surface  from  15  ft.  to  18  ft. 

One  objection  to  the  "V"  drain  is  the  fact  that,  owing  to 
the  extra  depth  of  stone  in  the  center  of  the  road,  the  frost 
action  is  not  as  great  at  that  point  as  at  the  edges,  where 
the  stone  is  lighter,  and  a  considerable  distortion  is  occa- 
sioned in  the  road  surface.  When  the  frost  enters  the 
ground,  the  lighter  sides  are  raised  more  than  the  center, 
with  a  resulting  concave  surface;  later,  when  the  frost  is 
coming  out,  the  sides  thaw  out  more  quickly  and  there  is  an 
exaggerated  camber.  These  extremes  do  little  or  no  dam- 
age to  a  surface  of  gravel,  macadam,  or  a  soft  bituminous 
matrix,  but  the  more  rigid  forms  of  surfacing  would  be  disin- 
tegrated. 

Because  of  these  inherent  defects  in  the  "V"  drain,  we 
have  for  several  years  been  building  stone  foundation  with 
a  flat  subgrade.  If  the  bottom  is  a  soft  clay  or  silty  ma- 
terial, which  would  ^work  up  into  the  voids  of  the  stone 
foundation,  we  first  place  over  it  a  bed  of  sandy  gravel, 
when  such  material  can  be  obtained,  varying  in  thickness 
as  the  conditions  may  require,  in  some  places  6  ins.,  in  others 
12  ins.,  and  over  this  stone  fragments  not  exceeding  8  ins. 
in  their  largest  diameter.  The  depth  of  this  stone  founda- 
tion is  never  less  than  8  ins.  in  the  center  and  4  ins.  on  the 
edges,  and  under  extreme  conditions  we  have  used  18  ins.  in 
the  center  and  14  ins.  on  the  edges.  No  attempt  is  made  to 
place  these  stone  as  a  paving,  though  some  care  is  taken  to 
lay  the  bottom  stones  on  their  broadest  face*  to  ensure  a 
substantial  bearing. 

I  am  aware  this  is  contrary  to  the  theory  that  a  stone 
laid  flat  will  tilt  and  cause  trouble,  and  that  the  usual  prac- 
tice is  to  place  telford  stone  on  edge,  but  without  discussing 
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the  matter  further  at  this  time,  I  can  assure  you  we  have 
built  many  miles  in  this  manner  without  trouble.  Small 
stones  are  thrown  on  top  to  close  the  surface  crevices,  the 
whole  is  then  rolled  with  a  steam  roller  until  hard  and 
firm.  This  thorough  rolling  we  believe  to  be  one  reason 
for  freedom  from  trouble  from  tilting  stone.  If  a  bitumin- 
ized  surface  is  to  be  placed  on  the  road  the  voids  of  the 
sub-base  are  filled  with  clean,  sharp  sand  (and  we  insist 
that  this  material  shall  be  clean),  this  is  rolled  without  wet- 
ting and  any  surplus  that  remains  on  top  of  the  base  is  swept 
off.  This  sand  filling,  however,  is  not  an  essential  part  of 
the  base,  but  is  used  only  to  prevent  the  loss  of  bitumen. 
Bleeders  are  used,  to  drain  the  water  from  this  foundation, 
at  proper  outlets,  and  care  is  taken  to  so  build  these  outlets 
as  to  avoid  future  clogging. 

Foundations  of  this  description  have  a  fairly  uniform 
frost  action,  appear  to  be  preferable  to  the  "V"  drain  and 
have  been  satisfactory.  The  costs,  of  course,  vary  with  the 
conditions,  running  from  about  15  to  60  cts.  per  sq.  yd. 

If  a  surface  of  wood,  stone  or  brick  blocks,  or  the  more 
expensive  types  of  asphalt  is  to  be  used,  a  concrete  base  is 
accepted  as  the  best  practice.  It  is  open  to  some  objections, 
such  as  the  delay  incidental  to  proper  setting  of  the  cement, 
and  the  fact  that  because  of  its  rigidity  it  will  crack  under 
irregular  frost  action  in  mixed  soils.  We  have  all  seen  the 
result  of  this  latter  trouble  in  badly  cracked  pavements  over 
concrete  bases. 

On  the  other  hand,  the  cracks  can  be  largely  guarded 
against  by  proper  drainage  and  it  seldom  cracks  enough  to 
cause  disintegration,  while  if  the  cracks  are  due  merely 
to  frost  action,  they  practically  disappear  (unless  they  are 
extreme)  when  the  frost  is  out  of  the  ground.  On  this,  as 
on  other  forms  of  foundation,  the  engineer's  good  sense, 
and  experience  may  save  much  unnecessary  expense.  I  have 
seen  a  concrete  base,  1:2:4  mixture  built  12  ins.  deep  over 
a  natural  bed  of  excellent  gravel,  where  to  use  over  4  ins. 
was  criminal  extravagance.  I  have  also  seen  4  ins.  of  con- 
crete used  over  a  bottom  where  fairly  hard  soil  and  soft 
muck  holes  alternated,  and  the  engineer  in  charge  of  this 
work  could  not  understand  why  this  pavement  cracked  so 
badly  the  following  spring. 

There  is  some  difference  of  opinion  as  to  whether  it  is 
better  to  build  a  fairly  light  base  of  strong  concrete  (4  ins.) 
of  1:2:4  mixture  or  a  heavier  base  (8  ins.  or  more)  of  a 
leaner  mix,  1:3:6,  1:4:8,  or  even  a  smaller  proportion  of 
cement.     Conditions   should   decide  this.     In  a  mixed   soil 
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better  results  might  be  obtained  by  the  greater  depth  of  the^ 
lean  mixture,  as  there  would   be  less  frost  action  at  the 
greater  depth,  and  the  increased  depth  of  the  concrete  slab 
should  more  than  offset  the  loss  in  tensile  strength  of  the 
material. 

Of  course,  if  it  is  planned  to  build  a  concrete  road  sur- 
face with  the  ultimate  idea  of  surfacing  it  at  some  later 
time  with  bitumen,  or  other  material,  there  is  no  room  for  > 
argument  as  to  the  use  of  a  rich  mixture,  for  it  is  then 
necessary  to  so  mix  your  concrete  that  it  will  withstand 
the  abrasion  of  the  traffic.  If  the  bituminous  surface  is 
to  be  only  a  light  one  it  is  still  advisable  to  use  the  rich 
mixture,  as  the  shock  of  the  passing  traffic  may  cause 
enough  surface  disintegration  to  destroy  the  bond  of  the 
bitumen  to  the  concrete. 

Before  closing  I  am  tempted  to  refer  to  what  appears  to 
me  an  absurd  action  on  the  part  of  certain  parties  interested 
in  bituminous  surfacing  processes  who  have  been  flooding 
the  country  with  pamphlets  attacking  concrete  roads.  I  hold 
no  brief  for  concrete  roads,  but  recognize  their  good  points 
and  recommend  their  use  where  I  believe  them  best  adapted 
to  the  conditions.  There  is  certainly  very  little  room  for 
argument  that  under  most  conditions  concrete  makes  an  ex- 
cellent foundation  for  a  bituminous  surface,  so  if,  as  these 
parties  claim,  concrete  road  surfaces  are  failures,  they  surely 
can  be  used  as  bases  for  bituminous  surfaces,  and  the  more 
concrete  roads  that  are  built,  the  more  foundation  will  be 
ready  for  bituminous  surfaces. 

In  conclusion,  gravel,  stone,  concrete  all  have  their  places. 
There  is  no  sovereign  remedy  for  all  conditions,  and  I  wish 
to  emphasize:  To  get  the  most  for  our  money,  each  road 
must  be  considered  a  problem  in  itself. 


PRESIDENT  McLEAN  (Succeeding  Vice  President  Dean 
in  the  Chair):  The  discussion  of  the  paper  which  has  just 
been  placed  before  you  will  be  introduced  by  Mr.  George  W. 
Cooley,  State  Engineer  of  Minnesota. 

A.  D.  GASH:     Mr.  Cooley  went  home  last  night. 

PRESIDENT  McLEAN:  Mr.  Cooley  is  gone.  The  next 
speaker  will  then  be  Mr.  W.  S.  Keller,  State  Highway  En- 
gineer of  Alabama.    Is  Mr.  Keller  here?    Mr.  Keller  not  here? 

James  R.  Marker,  State  Highway  Commissioner  of  Ohio. 
We  are  getting  through  the  program  at  a  good  pace. 

Mr.  R.  C.  Terrell,  State  Commissioner  of  Public  Roads 
of  Kentucky. 
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R.  C.  TERRELL  (State  Commissioner  of  Public  Roads  of 
Kentucky):  Mr.  Chairman  and  Gentlemen  of  the  Conven- 
tion: You  have  heard  this  very  interesting  paper  by  Mr. 
Johnston  and  its  discussion,  from  a  northern  standpoint. 
Conditions  prevail  in  the  East  that  do  not  prevail  in  the 
South.  From  a  Kentucky  point  of  view  it  is  not  necessary 
to  put  in  a  heavy  telford  foundation. 

I  think  that  Mr.  Johnston's  main  trouble  in  the  sub-soil 
proposition  was,  as  he  stated,  that  for  the  first  two  or  three 
years  the  road  held  together  very  well,  and  that  after  that 
time  it  began  to  break  up.  This  is  due  to  the  fact  that  the 
small  tiles  used — the  4  or  5-in.  tile  used  under  the  stone 
foundation,  under  the  stone  drains  at  the  side — become 
clogged  and  allow  a  seepage  of  water  under  the  road  that 
causes  that  action  in  that  particular  territory.  Where  the 
sub-soil  is  properly  drained,  especially  as  it  can  be  in  the 
South  where  the  frost  action  does  not  occur  materially,  you 
don't  find  that  upheaval  of  the  macadam  or  gravel  road  sur- 
face in  the  spring  season,  at  least,  to  only  a  very  small 
extent.  The  passing  of  a  roller  over  the  road  in  the  spring 
will  eliminate  practically  all  rutting  of  the  road.  The  grut- 
ters  as  well  may  become  entirely  frozen,  if  the  water  is 
frozen  at  the  mouth,  and  become  a  solid  line  of  ice,  which 
permits  a  surface  seepage  of  the  water  under  the  road. 

From  the  southern  viewpoint,  that  does  not  appear.  We 
have  about  10,600  miles  of  macadam  and  gravel  road  in  the 
State  of  Kentucky,  and  of  that  total  mileage  I  dare  say  there 
is  less  than  one  thousand  miles  of  telford  foundation  road. 
That  road  was  constructed  in  the  early  days  when  the 
engineers  were  strong  believers  in  the  telford  foundation, 
coming  from  the  North  and  East  where  the  frost  action  pre- 
vailed. In  the  later  methods  of  construction  it  has  been 
entirely  omitted.  The  earth  has  been  graded  up  to  its  proper 
cross  section,  side  ditches  have  been  provided  and  the  stone 
has  been  rolled  down  on  the  foundation.  At  first  small 
stone  was  used  but  practice  has  shown  that  2^4  to  4-in.  stone 
in  the  4-in.  sub-bottom  course,  properly  rolled  down  will 
give  a  satisfactory  foundation,  with  a  3-in.  course  of  smaller 
stone  and  then  the  necessary  screenings  for  a  binder. 

This  type  of  construction  is  also  used  for  the  gravel  road 
and  from  the  Kentucky  point  of  view  it  isn't  necessary  to 
have  the  gravel  free  from  loam  or  clay.  About  15  or  20  per 
cent,  of  clay  is  a  decided  advantage  in  gravel  and  usually 
is  mixed  in  the  gravel  bottoms  at  about  that  proportion,  so 
all  that  is  necessary  is  to  put  on  8  or  10  ins.  of  good  gravel 
and  roll  it  down  on  a  proper  foundation  with  a  subgrade  of 
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earth,  and  we  have  an  excellent  road  that  will  last  for  a 
considerable  length  of  time.  There  are  few  other  points  that 
I  care  to  discuss  in  this  paper  at  all  I  am  sure  that  Mr. 
Johnston  has  covered  the  main  part  of  the  subject  excellently. 
I  just  merely  wanted  to  call  attention  to  the  t:onditions  that 
prevail  in  the  Southern  States.    Thank  you.    (Applause.) 

CHAIRMAN  DEAN:  The  next  gentleman  is  Mr.  John 
H.  Gordon,  a  contractor  of  Albany,  N.  Y.  Is  Mr.  Gordon 
present? 

Gentlemen,  the  day  is  still  young.  You  will  now  have  an 
opportunity  for  some  discussion.  I  think  it  would  be  well 
to  start  the  discussion  on  the  last  paper  first,  inamuch  as 
that  subject  is,  of  course,  now  fresh  in  your  minds.  Is 
there  any  one  who  desires  to  say  anything  in  regard  to  what 
has  been  said,  or  to  make  any  additional  remarks  on  the 
matter  of  foundations? 

L.  DREW  GODDARD  (City  Engineer,  Laporte,  Ind.): 
I  have  some  old  macadam  roads  and  it  is  desired  to  use  that 
macadam  road  as  it  is  for  the  foundation  of  a  brick  pave- 
ment. I  heard  a  statement  made  in  another  engineering 
convention  that  trouble  was  experienced  from  the  sand 
cushion  working  its  way  dov\rn  through  the  macadam  road. 
I  want  to  know  if  that  trouble  is  general. 

CHAIRMAN  DEAN:  I  think  I  shall  call  upon  Mr.  Till- 
son,  being  the  expert  on  wood  block  paving.  • 

GEO.  W.  TILLSON  (Consulting  ^ngineer  to  the  President 
of  the  Borough  of  Brooklyn,  New  York,  N.  Y.) :  Mr.  Chair- 
man, this  was  a  brick  proposition  as  I  understood  it. 

CHAIRMAN  DEAN:    Any  paving;  city  paving. 

MR.  TILLSON:  Mr.  Chairman  and  Gentlemen:  I  should 
think  that  in  such  a  case  that  if  the  macadam  pavement  were 
in  reasonably  good  condition  and  were  not  likely  to  be  dis- 
turbed after  the  brick  were  laid  the  old  macadam  would 
make  a  first-class  pavement  foundation.  We  have,  I  know, 
an  asphalt  pavement  in  the  Borough  of  Brooklyn  that  was 
laid  some  fourteen  years  ago  on  a  macadam  foundation. 
It  happened  to  be  in  a  part  of  the  borough  where  although 
the  traffic  was  heavy  there  wasn't  much  digging  up  or  dis- 
turbing of  the  base.  We  got"  excellent  results  from  that.  If 
your  macadam  is  old  and  has  been  in  use  four  or  five  years, 
so  that  it  is  thoroughly  compacted,  I  do  not  see  how  any 
sand  could  get  down  into  interstices  of  the  macadam  because 
the  macadam  must  during  that  length  of  time,  I  should 
think,  fill  them  absolutely  full.  The  objection  that  I  see  to 
laying  a  brick  pavement  on  a  macadam  foundation  as  it 
happened  to  be,  is  that  the  sand  cushion  would  be  uneven. 
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That  is,  in  some  places  you  might  have  only  ^  in.  of  cushion 
and  in  some  places  1^  ins.  If  your  macadam  base  were 
uneven  I  should  want  to  bring  it  up  to  a  reasonable  surface 
with  small  broken  ^tbne  rather  than  lay  the  sand  cushion 
directly  on  the 'old  macadam,  so  that  the  sand  cushion  might 
be  as  nearly  uniform  as  possible  over  the  entire  surface. 

CHAIRMAN  DEAN:  Has  any  one  else  any  questions  or 
remarks? 

C.  A.  KENYON  (President,  Indiana  Good  Roads  Associa- 
tion): In  many  places  it  is  a  constantly  growing  question 
what  we  are  going  to  do  with  the  worn-out  macadam  surface 
in  order  to  put  some  other  surface  upon  it,  where  the  traffic, 
as  has  been  the  case  over  at  Laporte,  becomes  too  heavy 
for  the  macadam. 

I  went  over  a  number  of  roads  with  engineers  in  England 
last  year  and  they  had,  I  found,  adopted  this  form  of  con- 
struction to  meet  conditions  there.  They  do  not  lay  much 
brick  on  old  worn-out  macadam,  but  they  lay  what  they  call 
durax.  This  is  a  small  stone,  which  they  can  purchase  from 
the  quarries  as  they  can  stone  they  call  tarred  stone.  The 
latter  is  stone  mixed  with  thin  tar  so  that  it  can  be  shipped 
and  used  cold.  They  don't  have  to  have  it  heated  as  they  do 
screenings  or  No.  2  stone.  They  fill  up  some  of  the  deepep 
depressions  with  that  first,  then  tamp  it  down  and  then  lay  a 
seal  coating  on  that;  then  lay  the  blocks  on  top  of  that  with 
most  excellent  results.  /They  were  finding  that  in  the  cities 
where  they  had  block  pavements  of  wood  and  granite,  the 
blocks  under  the  heavy  traffic  of  motor  buses  were  being 
pushed  into  waves  on  account  of  the  sand  cushions  under- 
neath. They  found  that  by  putting  these  little  binders,  as  the 
asphalt  men  call  it,  underneath  either  a  granite  or  a  wood 
block  pavement,  they  absolutely  stopped  that  waving  motion 
from  the  heavy  traffic  afterwards.  So  by  that  little  binder  in 
the  bottom,  whether  it  is  on  an  old  macadam  road  or  on  a 
concrete  foundation  in  the  cities,  this  heavy  traffic  on  the 
granite  blocks  or  wooden  blocks  may  be  taken  care  of  with 
very  excellent  results.     (Applause.) 

F.  W.  PATTERSON  (The  Qeveland  Trinidad  Paving 
Co.,  Cleveland,  Ohio):  The  company  I  represent  has  laid 
many  miles  of  resurfacing  over  macadam,  brick  and  cobble- 
stones, and  other  contractors  have  done  the  same.  We  have 
laid  asphalt,  asphaltic  concrete  and  other  types,  which  seem 
to  me  to  be,  and  indeed  are,  the  proper  wearing  surfaces  to 
apply  on  old  foundations.  I  thought  I  would  bring  that 
matter  to  your  attention,   for  I   can   refer  to  a   number  of 
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pavements  that  have  been  laid  by  the  company  I  represent. 
For  instance,  in  Columbus,  Ohio,  there  was  a  cobblestone 
pavement  laid  in  1904  with  a  sheet  asphalt  surface  that  has 
required  no  repairs.  We  gave  a  guaranty  of  five  years,  I 
believe,  and  during  that  time  we  were  not  called  upon  to 
make  any  repairs.  If  there  is  any  information  any  person 
wants  concerning  this  subject  we  shall  be  glad  to  furnish  it. 

CHAIRMAN  I>EAN:  The  President  has  asked  me  to 
announce  that  at  the  close  of  the  afternoon  session  today 
there  will  be  a  business  meeting  of  the  Association  at  which 
a  matter  of  considerable  importance  to  the  Association  may 
be  acted  upon.  Are  there  any  other  gentlemen  who  would 
like  to  speak  in  regard  to  road  foundations? 

JAMES  H.  LOWRY  (Executive  Officer,  Department  of 
Public  Parks,  Indianapolis,  Ind.):  In  construction  of  levee 
embankments  to  be  used  as  boulevards  along  the  streams  in 
the  city  of  Indianapolis,  it  became  necessary,  for  flood  pro- 
lection  purposes,  to  remove  certain  obstacles  from  the 
stream  and  to  obtain  practically  all  of  the  levee  material  from 
the  stream  proper.  The  material  was,  of  course,  cleaned,  con- 
sisting largely  of  gravel  running  from  40  to  60  per  cent, 
sand.  In  constructing  the  levee,  which  was  in  many  places 
18  ft.  deep,  It  was  impossible  as  well  as  impracticable  to  at- 
tempt to  roll  the  material  as  it  was  being  placed,  owing  to 
the  manner  in  which  the  fill  was  being  made.  Where  there 
was  a  fill  in  the  construction  of  the  roadway  varying  from 
6  ft.  to  18  ft.  in  depth,  much  trouble  was  experienced  in 
getting  a  foundation  on  which  a  first-class  gravel  road  sur- 
face could  be  quickly  obtained. 

Possibly  some  one  present  has  had  a  similar  experience 
and  might  give  us  some  suggestions  that  will  be  of  assist- 
ance in  this  work.  We  have  at  the  present  time  about  three 
miles  of  this  type  of  roadway  under  construction  and  will 
soon  commence  to  finish  the  surface  for  traffic  use. 

CHAIRMAN  DEAN:  We  will  be  glad  to  hear  from  some 
one  else  on  this  subject. 

F.  E.  ELLIS  (Manager,  Essex  Trap  Rock  &  Construc- 
tion Co.,  Peabody,  Mass.):  I  was  in  Buffalo  last  Saturday 
and  on  one  of  their  boulevards  they  were  taking  up  a  piece 
of  water  pipe  or  something  and  I  noticed  where  they  cut 
down  for  the  trench  that  the  road  had  been  surfaced  with 
sheet  asphalt  on  the  old  macadam  foundation.  The  park- 
way, when  it  was  originally  built,  was  built  of  water  bound 
macadam  and,  I  learned  afterwards  that  about  six  years  ago 
they  surfaced  it  with  sheet  asphalt.  That  surface  is  in 
excellent  condition  and  is  in  a  great  deal  better  condition 
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than  some  of  the  roads  near  there  that  have  been  built  of 
sheet  asphalt  on  a  concrete  foundation. 

W.  F.  SARGENT  (Commissioner  of  Public  Works,  Oak 
Park,  111.):  Nothing  has  been  said  so  far,  I  think,  as 
to  the  use  of  an  old  sheet  asphalt  pavement  as  a  foundation 
for  laying  another  pavement.  It  happens  that  within  the 
last  few  years  we  have  built  several  miles  of  that  pavement 
with  what  we  think  remarkably  good  results.  I  speak  of 
this  because  during  the  past  year  I  passed  through  the  city 
and  noticed  that  they  were  simply  ripping  out  all  the  old 
asphalt  and  throwing  it  away,  and  it  seems  to  me  it  is  wasted. 

J.  W.  LOWELL  (Universal  Portland  Cement  Co.,  Chicago, 
111.):  Mr.  Chairman,  Mr.  Johnston  stated  that  stone  and  tile 
drains  in  the  side  of  roads  were,  in  his  experience,  found  not 
to  be  satisfactory  or  did  not  give  results.  Mr.  Terrell  made 
one  explanation.  I  would  like  to  have  Mr.  Johnston  go  into 
that  further,  since  that  type  of  construction  is  uniformly 
used  throughout  the  North  and  West  to  a  great  extent. 

CHAIRMAN  DEAN:  I  think  Mr.  Johnston  would  be  very 
glad  to  elucidate  a  little  more. 

MR.  JOHNSTON:  We  opened  up  some  of  these  drains 
and  did  not  find  them  stopped  with  silt.  It  is  possible,  of 
course,  some  of  them  may  freeze  in  the  winter  time,  as  Mr. 
Terrell  suggests,  but  we  do  find  that  if  the  same  amount 
of  money  that  the  drains  would  cost  is  put  into  extra  base, 
we  get  a  surer  result  than  we  do  with  the  side  drains.  If 
the  water  won't  leach  through  the  soil,  it  won't  leach  into 
your  side  drain. 

Mr.  Terrell's  point  is  that  they  don't  get  much  frost,  and 
there  is  no  question  but  that  that  makes  a  great  difference. 
If  they  do  not  have  frost  action  I  don't  doubt  that  the  drains 
work  better. 

I  don't  mean  to  say  that  we  have  abandoned  them  alto- 
gether. If  we  are  building  in  a  very  wet  place  and  we 
have  got  springs  and  water  to  be  tapped  and  carried  away, 
we  use  them.  We  do  not  use  them  as  we  formerly  did, 
because  we  feel  that  we  are  better  off  with  the  heavy  founda- 
tion under  the  road  than  with  the  indirect  method  of  side 
drains* 

The  side  drains  would  cost  up  to  50  cents  per  running 
foot.  We  sometimes  had  them  on  both  sides  of  the  road. 
This  would  cost  $1.00  per  running  foot  and  $1.00  per  running 
foot  would  add  nearly  1.5  ft.  in  depth  to  your  foundation, 
assuming  stone  fragments  to  cost  $1.00  per  cu.  yd.  in  place, 
on  the  road,  which  is  about  the  average  cost  in  Massa- 
chusetts. 
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CHAIRMAN  DEAN:  This  is  quite  interesting,  gentlemen. 
Has  some  one  else  something  to  offer  on  this  subject? 

W.  A.  HEIMBUECHER  (City  Engineer,  Universal  City, 
Mo.):  I  would  like  to  ask  Mr.  Johnston  how  much  rolling 
they  do  to  the  subgrade.  I  have  found  in  my  experience  with 
street  contractors  that  where  there  is  quite  a  bit  of  cutting 
in  one  place  and  light  filling  in  in  another,  where  they  use  a 
steam  plow  there  is  a  tendency  to  cut  heavy  in  spots  and 
light  in  others  and  then  they  have  to  do  the  shaping  with 
wheelers.  Of  course,  that  gives  you  a  very  unequal  founda- 
tion and  unless  it  is  very  thoroughly  rolled,  it  is  bound  to  fail 
later  on.  In  the  pavements  I  have  looked  over  in  my  ex- 
perience 1  have  attributed  the  failures  mainly  to  not  rolling 
the  subgrading  and  getting  it  into  a  hard  condition.  I  would 
like  to  know  if  any  one  else  has  had  any  experience  of  that 
sort.  1  think  the  rolling  of  the  subgrade  is  as  of  much  im- 
portance as  the  placing  of  the  concrete. 

MR.  JOHNSTON:  We  do  roll  the  dirt  subgrades,  of 
course,  but  I  sometimes  think  the  necessity  for  that  is  some- 
what exaggerated.  This  doesn't  mean  you  shouldn't  get  the 
settlement  out  of  your  material,  but  oftentimes  in  a  soft  bot- 
tom it  is  almost  impossible  to  roll  it,  particularly  if  the  soil 
is  sandy.  Of  course  in  that  case  the  rolling  isn't  as  necessary, 
for  the  sand  can't  be  compressed  a  great  deal.  But,  .with  us, 
where  there  is  to  be  a  foundation  on  the  subgrade  a  lack 
of  preliminary  rolling  is  the  contractor's  own  loss,  as  our 
method  is  to  pay  for  the  foundation  stone  in  place  in  the 
road,  and  we  insist  that  the  surface  of  this  foundation  must 
be  firm  and  true  after  thorough  rolling.  Then  it  is  up  to  the 
contractor.  If  he  doesn't  roll  the  subgrade,  it  is  his  loss. 
He  is  paid  for  only  a  certain  depth  of  stone  in  the  road.  He 
can  take  his  own  choice.  If  he  thinks  it  is  cheaper  to  put 
the  stone  in  and  let  it  sink  out  of  sight  into  the  soft  bottom, 
he  must  add  more  stone  to  true  up  the  surface,  and  he  pays 
the  bill. 

[NOTE. — Upon  the  submission  of  proof  of  this  discussion 
to  Mr.  Johnston  for  correction,  he  made  the  comment  which 
follows. — Ed.] 

In  looking  over  these  remarks  I  find  I  did  not  grasp  Mr. 
Heimbuecher's  comments.  My  answer  referred  to  ordinary 
macadam  or  bituminized  stone  roads,  while  he  refers  par- 
ticularly to  roads  with  a  concrete  base.  For  such  roads  I 
agree  with  him  that  it  is  essential  to  thoroughly  compact 
the  dirt  subgrade. 

CHAIRMAN  DEAN:  Has  any  one  else  anything  to  say 
on  this  subject? 
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W.  P.  COTTINGHAM  (Assistant  City  Engineer,  Gary, 
Ind.):  At  Gary,  the  steel  city,  we  arc  using  iron  ore  slag 
from  the  blast  furnace.  We  find  that  i{  makes  an  excellent 
base  for  anything  you  want.  We  put  an  asphalt  surface  on 
an  old  slag  macadam  pavement  and  we  found  in  tearing  that 
up  that  the  slag  had  given  us  an  excellent,  well-bonded  base. 
There  seems  to  be  a  chemical  action  in  the  slag.  It  is  the 
same  slag  that  is  used  in  the  manufacture  of  cement,  and 
when  it  is  rolled  it  works  up  and  cements  the  material  to- 
gether on  top  of  the  base.  The  slag  itself  makes  an  excel- 
lent base  for  macadam.  The  city  and  county  have  used 
considerable  of  it. 

CHAIRMAN   DEAN:  Are  there  any  more  comments? 

MR.  WHITE:  I  felt  like  saying  just  a  word  more  on  the 
use  of  old  macadam  for  foundation.  In  Chicago  here  we 
have  some  examples  of  that,  and  one  that  I  have  particularly 
in  mind  is  Michigan  Avenue  where  the  old  macadam  was 
used  as  a  foundation  for  sheet  asphalt.  Between  12th  and 
Jackson  Streets  there  was  an  old  macadam  pavement  over 
which  asphalt  was  laid.  This  asphalt  was  in  use — I  am  not 
sure  just  how  many  years — but  I  am  sure  it  was  over  12 
years,  when  it  was  torn  up  because  of  the  widening  of  the 
street — not  that  the  macadam  nor  the  asphalt  was  entirely  out 
of  service.  At  present  there  are  several  blocks  of  asphalt 
pavement  on  Michigan  Avenue,  particularly  I  will  say  be- 
tween 12th  and  16th  Streets  and  between  18th  and  22nd 
Streets,  where  the  asphalt  pavement  is  on  old  macadam,  and 
these  pavements  are  from  12  to  15  years  old  now,  some  of 
them.  In  recent  years  in  the  extension  of  the  pavement  on 
Michigan  Avenue  as  well  as  on  other  Chicago  boulevards,  we 
have  continued  to  utilize  the  old  macadam  base  just  as  far 
as  possible  believing  there  was  no  economy  in  the  destruc- 
tion of  a  well-bonded  macadam  that  had  received  the  com- 
pression of  years — no  economy  in  taking  that  out  and  putting 
in  concrete  or  any  other  sort  of  new  base  that  we  could 
devise.  There  are  a  great  many  miles  of  that  sort  of  pave- 
ment in  Chicago  now  carrying  a  bituminous  wearing  surface. 

MR.  LOWELL:  I  would  like  to  ask  Mr.  White  a  question 
Mr.  White,  isn't  that  more  for  boulevards  than  ordinary 
streets?  I  have  in  mind  a  pavement  of  that  sort  on  Diversey 
Boulevard  which  was  open  to  traffic  of  the  heavier  vehicles. 
I  don't  believe  that  has  worked  so  successfully.  I  wondered 
if  that  practice  wasn't  more  universal  on  boulevards  than 
on  other  streets. 

MR.  WHITE:  Yes,  I  think  that  is  correct.  I  don't  believe 
it  is  true  that  a  macadam  base  will  compare  with  a  good  con- 
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Crete  base  for  heavy  traffic  purposes  and  I  should  say  it  ought 
to  be  used  for  boulevards,  residence  streets,  and  comparatively 
light  traffic  streets,  where  the  macadam  would  be  of  most 
value.  I  don't  think  that  sort  of  a  base  is  a  suitable  base 
for  heavy  traffic  streets. 

C.  P.  PRICE  (Manager,  American  Tar  Co.,  Boston,  Mass.): 
Do  you  make  any  repairs  to  the  old  macadam  surface  before 
applying  the  sheet  asphalt? 

MR.  WHITE:  Generally,  yes.  In  some  few  cases  it  may 
be  found  the  macadam  is  in  a  suitable  condition,  but  we 
generally  consider  that  the  macadam  must  be  fairly  even. 
There  must  be  no  considerable  depression  in  it  that  would 
occasion  a  great  deal  of  diflFerence  in  thickness  of  the  wearing 
surface  or  anything  like  that,  and  again  we  think  the  macadam 
must  not  have  a  dirty,  fine  grained,  dusty  appearance.  We 
want  the  macadam  to  be  rather  clean  so  that  the  surface  can 
get  hold  of  it,  so  that  the  bituminous  material  can  get  a  grip, 
as  it  were,  on  the  base. 

MR.  ELLIS:  I  would  like  to  ask  Mr.  White  a  question. 
Isn't  the  traffic  on  Michigan  Avenue  far  greater  than  it  would 
be  on  any  of  the  state  trunk  line  highways  outside  of  the  city? 

MR.  WHITE:  Well,  to  a  very  large  extent  teaming  traffic, 
that  is,  heavy  trucking  and  that  sort  of  thing,  is  excluded 
from  such  streets  or  boulevards  as  Michigan  Avenue,  but 
there  is  a  certain  amount  of  traffic  of  that  character  even, 
that  necessarily  goes  over  it  for  short  distances.  Also,  traffic 
of  course  passes  over  the  intersections  without  any  restric- 
tion, and  at  many  of  these  intersections  the  pavement  receives 
not  only  the  boulevard  traffic  but  the  heavier  traffic  of  the 
cross  streets.  As  to  the  intensity  of  the  traffic  on  such  a 
street  as  Michigan  Avenue — by  intensity  meaning  neither 
heavy  nor  light  traffic,  but  a  rapid  traffic — hardly  any  com- 
parison could  be  drawn.  Of  course,  if  you  figure  the  number 
of  vehicles  and  if  you  convert  that  into  tonnage,  Michigan 
Avenue  unquestionably  is  carrying  an  extremely  heavy  traffic 
which  I  think  hardly  any  highway  considered  as  a  suburban 
or  a  state  highway  would  ever  be  called  upon  to  1)ear. 

MR.  KEN  YON:  Have  you  taken  any  census  of  the  traffic 
on  Michigan  Avenue? 

MR.  WHITE:  We  have  taken  no  census  of  the  traffic  this 
season — that  is,  for  the  year  1914.  We  have  no  complete 
census  of  the  traffic.  In  1913  there  were  certain  portions  of 
Michigan  Avenue — say  at  about  16th  Street,  which  is  Ike 
dividing  line  between  downtown  and  loop  traffic  and  the  more 
outer  traffic — where  it  would  range  from  10,000  to  15,000 
vehicles  per  day  of  24  hours. 
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JOHN  R.  BENTLEY  (Contractor.  Cleveland,  Ohio):  In 
answer  to  the  inquiry  of  the  gentleman  here  as  to  laying 
brick  pavement  on  an  old  macadam  street,  I  might  say  that 
1  laid  one  street  in  the  city  of  Cleveland — 15,000  yards  on 
Euclid  Avenue,  one  of  our  very  heavily  traveled  streets 
— on  a  macadam  base.  The  surface  was  not  what  it  should 
have  been.  It  was  pretty  well  worn  out,  but  we  simply 
scarified  it,  leveled  it  and  put  on  a  1^-in.  cushion  and 
laid  the  pavement.  It  went  out  of  guarantee  this  year, 
and  I  didn't  spend  a  cent  on  the  guarantee  except  in  two 
depressions  that  were  caused  by  old  box  drains  that  had 
been  put  in  before  the  macadam  pavement  was  laid.  That 
was  probably  15  years  ago.  The  box  drains  had  disinte- 
grated and  had  finally  settled  and  let  the  pavements  down 
in  two  places. 

I  have  enjoyed  the  papers  very  much  and  the  discussions. 
There  is  one  point  that  was  brought  out  in  one  of  the  papers 
as  to  the  distribution  of  the  weight  over  the  foundation  which 
I  take  exception  to.  That  is  this:  The  gentleman  contended 
that  the  distribution  of  the  load  of  a  4-in.  tire  would  radiate 
out  45  degrees,  and  consequently  you  could  figure  on  that 
basis.  I  don't  think  that  the  engineers  should  figure  on 
that  basis.  I  think  they  should  figure  on  the  weak  points,  not 
on  the  general  distribution  of  the  travel,  but  they  should  take 
into  consideration  all  the  weak  points  in  the  street.  That  is 
the  trouble  with  our  pavements  today.  We  have  not  been 
getting  the  foundations  that  we  should  have  gotten.  The 
result  is,  as  was  brought  out  in  one  of  the  discussions,  that 
if  there  is  a  weakness  it  develops  during  the  first  year,  or 
possibly  the  second,  and  you  can  go  and  repair  it.  Then 
you  wouldn't  have  to  figure  on  heavier  construction  because 
those  defects  could  be  taken  care  of  as  they  developed.  That 
is  quite  true,  but  the  contractors  are  the  goats.  They  are  the 
fellows  that  have  got  to  make  the  repairs  and  I  think  the  time 
has  come  when  the  engineers  and  the  contractors  should  get 
together  and  agree  on  the  proper  construction  of  the  roads 
and  pavements. 

ROBERT  J.  H.  WORCESTER  (Superintendent  of  Roads 
and  Bridges,  Concord,  Mass.):  Regarding  old  macadam  as 
a  foundation,  we  have  z  stretch  in  the  center  of  our  town 
where  sheet  asphalt  about  4  ins.  thick  on  macadam  and  gravel 
has  been  down  for  about  four  years,  and  this  stretch  is  right 
in  the  center  of  the  business  district  and  gets  the  through 
traffic  between  Boston  and  the  western  part  of  the  $tate.  On 
a  Sunday  afternoon  this  summer  we  took  a  censifs,  and  we 
counted  600  automobiles  in  one  hour.    We  also  get  the  farm 
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traffic  on  the  way  to  Boston,  and  all  the  teams  coming  to  town 
and  stopping  in  front  of  the  stores.    The  maintenance  charge 
on  this  stretch  for  the  past  four  years  has  been  about  $40 
for  the  one  or  two  places  that  have  settled. 

H.  W.  DURHAM.  (Chief  Engineer  of  Highways,  Borough 
of  Manhattan,  New  York,  N.  Y.) :  I  just  want  to  say  a  word 
in  reference  to  the  question  of  the  foundation  which  I  have 
heard  brought  out.  It  seems  to  me  the  type  of  foundation 
is  very  largely  a  local  one.  If  you  have  under  your  pavement 
a  class  of  material  that  will  not  settle  or  give  in  any  way, 
whether  you  use  old  macadam  or  new,  there  is  no  necessity 
for  a  heavy  foundation. 

Something  was  said  about  street  openings.  Some  years  ago 
I  had  charge  of  the  construction  of  pavements  in  the  city  of 
Panama,  and  that  city  is  built  almost  entirely  on  a  hard, 
almost  rock-like  clay  so  that  any  excavations  could  be  made 
without  bracing  the  sides.  We  found  that  with  the  exception 
of  the  principal  streets  where  we  put  down  a  6-in.  founda- 
tion and  on  some  of  the  minor  but  still  important  streets, 
where  we  put  down  a  4-in.  concrete  foundation,  all  under  a 
brick  surface,  we  got  absolutely  satisfactory  results  by  build- 
ing to  the  proper  crown  a  foundation  of  macadam,  formed 
in  many  cases  by  breaking  up  the  old  cobbles  which  had  for- 
merly paved  the  streets,  crushing  them  and  rolling  them  with 
a  mixture  of  sand,  or,  in  many  cases,  out  of  old  broken  brick 
that  had  been  destroyed  or  damaged  in  shipping.  There  was 
no  tendency  to  settle.  We  laid  the  brick  directly  over  the 
sand  cushion  and  that  pavement  has  given  satisfactory  service 
for  ten  years. 

Going  over  the  roads  and  city  streets  that  you  find  abroad 
as  well  as  here,  some  of  the  best  roads  that  are  encountered, 
particularly  in  Europe,  have  absolutely  no  foundation  other 
than  the  original  surface  beneath.  On  the  other  hand,  those 
roads  have  existed  for  hundreds  of  years  and  are  solid  today. 
It  is  entirely  a  question  to  be  studied  in  the  light  of  local 
conditions,  whether  you  have  got  to  provide  for  settlement, 
or  for  soft  material  underneath.,  And  on  that  basis  you  have 
got  to  decide  how  thick  and  what  the  nature  of  your  founda- 
tion has  to  be.  From  the  little  experience  I  have  had  it  has 
proven  entirely  possible  that  you  can  have  a  perfectly  satis- 
factory pavement  with  moderately  heavy  traffic  on  a  founda- 
tion of  rolled  macadam,  not  old  material,  but  material  put  in 
place  at  the  time  of  the  paving. 

M.  F.  BRAMLEY  (President,  Cleveland  Trinidad  Pav- 
ing Co.):  Mr.  Chairman,  and  Gentlemen:  I  came  here  to  listen 
to  the  many,  various  and  varied  speakers  who  were  to  address 
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US  today,  nearly  all  having  "C.  E."  after  their  names.  We 
all  know  that  in  business  we  get  some  hard,  common  things 
knocked  into  us  by  reason  of  hard  knocks  and  hard  usage.  I 
rise  first  to  answer  the  question  of  the  gentleman  over  here 
who  asked  Mr.  White  how  to  surface  old  macadam  streets. 
We  surfaced  Jackson  Boulevard  in  New  York  from  the  canti- 
lever bridge  or  from  the  end  of  the  pavement  at  the  end  of 
the  cantilever  bridge  to  Flushing  Bay,  an  old  macadam  street, 
three  years  ago.  In  surfacing  that  we  scarified  every  inch 
of  it  and  where  the  macadam  was  low — the  old  macadam — ^we 
filled  the  space  with  stone  about  the  size  of  a  hickory  nut  and 
properly  rolled  it  and  the  pavement  is  perfect  today,  and  it 
is  one  of  the  most  heavily  traveled  streets  in  New  York  City. 
We  surfaced  it  with  asphalt. 

Surfacing  with  brick  is  handled  a  little  differently.  In 
Youngstown,  Columbus  and  Cleveland  where  we  surfaced 
with  brick,  the  brick  were  properly  cleaned,  the  joints  were 
washed  out  and  dried  off  and  a  coat  of  paint  put  on  and  then 
the  surfacing  put  on  top  of  that.  Just  as  much  care  must 
be  taken  in  surfacing  old  macadam  with  brick  as  there  must 
be  in  surfacing  old  macadam  with  asphalt.  You  must  have  a 
true  contour,  a  true  shape  and  a  true  foundation.  If  your 
sand  cushion  is  put  in  indiscriminately,  3  or  4  ins.  thick  in  one 
place,  and  ^  in.  in  another,  and  there  is  less  shrinkage  away 
from  the  brick  by  reason  of  the  unequal  compression  brought 
about,  your  grout  won't  hold,  your  brick  will  break  under  the 
big,  heavy  trucks,  the  bricks  will  get  loose,  and  your  entire 
pavement  eventually  will  shatter. 

I  am  somewhat  grieved  and  surprised  at  the  language  used 
by  the  last  able  gentleman  who  addressed  you  who  evidently 
is  skilled  in  his  vocation  in  life,  and  I  presume  any  remarks 
made  here  will  not  be  taken  as  personal,  but  rather  along  the 
line  of  argument  and  education.  He  said  he  laid  streets  in 
Panama  without  much  of  a  foundation.  The  discussion  here 
today,  as  I  understand  it  at  the  present  time,  is  on  matters 
relative  to  foundations.  We  all  attend  these  meetings  and 
we  hear  various  and  varied  remarks  on  the  surfacing,  on  the 
asphalt  and  the  brick;  but  you  never  hear  much  on  the  foun- 
dation of  the  pavement  Mr.  Chairman,  and  gentlemen,  to  my 
mind,  the  most  important  problem  in  building  pavements  is 
the  foundation. 

Now,  the  gentleman — Mr.  MacDonald,  I  believe — ^who  was 
pointed  out  to  us  as  the  father  of  this  organization,  perhaps 
by  reason  of  his  age  and  his  long  experience,  remembers 
some  time  in  his  life  when  an  engineer  had  some  power  in 
regulating  and  building  pavements.     He  echoed  that  memory 
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whtn  he  said  to  us  here  that  certain  residence  streets  are 
paved  with  business  pavement  and  certain  business  streets  are 
pav-ed  with  residence  pavement  by  reason  of  the  pull  of  some 
local  politician  or  some  one.  He  also  said  that  he  thought 
this  great  force  here  ought  to  arise,  or  at  least  start  some- 
thing, that  would  bring  back  to  the  engineer  his  own — ^the 
right  not  only  to  make  the  plan,  but  to  execute  and  conclude 
the  plan  as  the  architect  does. 

I  remember  away  back  when  we  had  an  engineer  in  Cleve- 
land whose  name  was  Cyrus  Force.  He  was  very  active  and 
very  aggressive  in  the  preparation  of  plans,  and  not  only 
the  preparation  but  he  had  the  right  to  award  the  contracts. 
By  reason  of  his  power  and  his  influence  and  his  salary,  the 
newspapers  called  him  "Cyrus  the  Great."  That  was  a  great 
many  years  ago. 

The  whole  secret  of  road  building  will  never  be  solved;  the 
whole  problem  of  foundation  and  surface  and  top  and  every- 
thing else  involved  in  the  building  of  roads  and  of  highways 
and  the  building  of  pavements  will  never  be  solved  until  all 
municipalities  and  until  all  political  governing  bodies  leave 
to  the  engineer  not  only  the  power  to  prepare  the  plan,  but 
the  power  to  see  that  the  plan  is  executed  irrespective  of  the 
political  gentleman  who  holds  his  job.     (Applause.) 

Now,  while  the  father  of  this  association  made  that  slight 
remark,  he  apparently  did  it  with  hesitation.  Is  there  any 
reason,  Mr.  Chairman,  and  gentlemen,  why  there  should  be 
any  hesitation  on  that  subject?  Is  there  any  reason  why 
the  engineers  in  convention  assembled,  or  the  road  builders, 
or  what  not,  or  whatever  you  call  this  body,  should  fear  to 
take  the  proper  stand  in  a  matter  of  this  kind?  The  first 
thing  for  a  concrete  foundation  or  a  stone  foundation  or 
a  foundation  for  any  pavement  is  a  foundation  of  brains 
laid  with  power  to  execute  and  build  according  to  well  de- 
fined theories,  and  that  foundation  will  never  be  started,  the 
brain  and  the  intellect  will  not  be  stimulated  until  the  position 
of  engineer  is  recognized  above  the  other  fellow,  and  the 
salary  of  the  engineer  is  commensurate  with  the  recognition 
from  the  foundation  up.  That  is  the  first  foundation,  gen- 
tlemen, of  a  good  pavement. 

Why  should  we  listen  to  these  able  papers?  Why  should 
this  great  convention  adjourn  itself  and  not  say  how  thick  a 
foundation  should  be?  One  man  says  it  depends  on  local 
conditions;  a  very  able  gentleman  from  Massachusetts  says 
in  some  sections  gravel  is  cheaper  and  in  some  sections 
crushed  stone  is  cheaper,  and  we  must  vary  the  foundation 
to  fit  the  local  conditions.    Another  gentleman  gets  up  and 
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sort  of  hesitatingly  says  the  foundation  is  governed  accord- 
ing to  the  wishes  of  the  local  people  adjacent  to  the  high- 
ways. I  say,  with  all  due  respect  to  the  gentleman  that 
made  that  remark,  that  the  foundation  in  his  mind  should 
first  be  planned,  that  he  should  recommend  a  proper  foun- 
dation irrespective  of  the  adjacent  farmers  on  the  road  and 
irrespective  of  the  parties  who  pay  the  bilL  I  say  to  you, 
Mr.  Chairman  and  gentlemen,  that  1  hope  this  convention, 
largely  predominated  by  able  engineers,  representing  the 
engineers  and  people  of  this  great  country,  I  say  to  you 
before  this  convention  adjourns  that  I  hope,  for  one  con- 
tractor, that  this  great  convention  or  the  personnel  of  its 
make-up  will  have  sufficient  backbone  to  adopt  a  standard 
form  of  foundation  to  fit  the  various  and  varied  conditions 
in  the  country  and  the  city.  There  is  absolutely  no  reason 
why  the  wishes  of  the  adjacent  farmers  or  the  adjacent 
taxpayers  should  be  consulted.  There  is  absolutely  no  reason 
why  the  political  boss  or  the  ward  boss,  or  the  precinct  boss 
should  have  any  hand  in  saying  how  thick  that  foundation 
should  be  built. 

Now,  the  able  gentleman  who  read  the  first  paper,  Mr. 
White,  said,  as  I  remember,  that  there  are  only  two  classes 
of  foundation,  concrete  and  crushed  stone.  For  the  love 
of  Mike,  Mr.  Chairman,  if  there  are  only  two  classes  of 
foundation,  concrete  and  crushed  stone,  isn't  there  sufficient 
backbone  in  the  personnel  of  this  convention  or  its  engineers 
who  ably  represent  it,  to  define  how  thick  that  concrete 
should  be  and  its  component  parts,  and  how  thick  that 
crushed  stone  should  be  and  its  component  parts?  It  is  true 
we  have  cities;  it  is  true  we  have  counties  in  which  to  build 
pavements.  There  is  no  pavement,  however,  which  is  left 
undisturbed,  and  there  is  no  pavement  that  should  be  built 
today  in  my  opinion  without  a  concrete  foundation.  Why, 
in  our  city  of  Cleveland,  they  dig  holes  ever3rwhere.  Every 
corporation  in  the  city  digs  holes  when  it  pleases  and  where 
it  pleases,  and  they  dump  the  dirt  back  in  the  hole  and  slop 
some  water  over  it  and  you  get  an  order  to  repair  your  street 
under  maintenance,  and  the  contractors  foot  the  bills.  We 
thought  the  county  roads  leading  out  through  Cuyahoga 
County — ^and  we  have  more  miles  of  pavement  perhaps  than 
any  other  county  in  the  country — ^we  thought  that  they  would 
be  exempt  from  that  kind  of  attack,  and  now  we  find  that  in 
that  great  county  they  have  discovered  gas,  and  they  run 
gas  pipes  along  the  roads,  across  the  roads,  and  that  in  every 
conceivable  direction,  and  there  has  been  no  disturbance  of 
the  pavements  in  any  place  where  the  foundation  was  of 
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crushed  stone  or  telford,  but  that  every  time  they  disturb 
the  pavement,  it  is  improperly  put  back  and  leaves  a  botch 
and  eye-sore  to  the  public  and  the  public  pays  the  bills. 

I  am  going  to  try  to  end  my  discussion,  Mr.  Chairman 
and  gentlemen,  as  quickly  as  possible,  and  not  bother  you 
further.  I  presume  you  all  are  hungry  and  some  of  you  were 
up  late  last  night.  Mr.  Chairman,  I  want  to  say  in  conclusion 
simply  that  this  convention  of  the  able  men  representing  the 
whole  country,  came  here  to  the  great  City  of  Chicago  not  to 
simply  be  on  a  pleasure  jaunt,  but  they  came  here  repre- 
senting not  only  their  friends  and  the  people  who  are  inter- 
ested in  this  great  movement,  but  the  engineers  engaged  in 
this  construction  all  over  the  country.  Gentlemen,  can't 
you  and  won't  you  stand  up  here  and  tell  us  the  character 
and  form  of  general  standard  foundations?  That  is  a  task. 
If  something  else  is  to  follow,  that  can  perhaps  take  care 
of  itself,  but  under  all  pavements  of  every  kind  and  char- 
acter, no  matter  what  the  brand  of  brick,  no  matter  what  the 
brand  of  asphalt,  there  should  be  a  good  solid  and  substantial 
foundation. 

I  thank  you.     (Applause.) 

CHAIRMAN  DEAN:  Gentlemen,  it  seems  too  bad  to 
close  this  discussion  just  at  this  interesting  stage,  but  it  is 
necessary  in  order  to  have  time  to  get  your  luncheon  before 
the  afternoon  session.  There  probabfy  may  be  time  later 
in  the  day,  or  tomorrow,  to  take  up  the  subject  where  it  is 
now  left  oflF.  I  want  to  say  that  the  afternoon  meeting  will 
be  in  this  same  room  at  2:30.  The  meeting  now  stands 
adjourned  until  half-past  two. 


THIRD  SESSION,  2:30  P.  M. 

CHAIRMAN  TILLSON :  The  first  paper  scheduled  for  this 
afternoon  is  "Organization  of  a  State  Highway  Department,"  by 
Hon.  John  N.  Carlisle,  State  Highway  Commissioner  of  New 
York.     (Applause.) 


Organization    of   a    State    Highway   Department 

By  JOHN  N.  CARLISLE 

State  Commissioner  of  Hlffliways  of  New  York 

The  first  and  most  important  problem  in  connection  with 
the  question  of  the  organization  of  a  state  highway  department 
is  a  study  of  the  amount  of  work  which  it  will  be  called 
upon  to  do,  the  extent  of  the  territory  which  it  will  have  to 
cover,  and  the  amount  of  money  available  for  construction 
and  maintenance  purposes. 
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These  different  phases  vary  so  greatly  in  the  different  states 
that  it  would  be  absurd  to  try  and  outline  an  organization 
that  would  apply  to  every  state  in  the  Union. 

A  study  of  the  organization  of  the  department  in  New  York 
State  may  assist  in  the  discussion. 

Our  first  roads  were  built  under  the  direction  and  control 
of  the  State  Engineer  and  Surveyor,  an  elective  officer.  In 
1909  there  was  created  a  commission  of  three  members, 
appoiiited  by  the  Governor,  for  a  term  of  six  years  each,  one 
member  going  out  every  two  years.  In  1911  this  law  was 
repealed  and  a  new  commission  created,  consisting  of  the 
State  Highway  Commissioner,  appointed  by  the  Govenor,  the 
State  Engineer  and  Surveyor,  elected  by  the  people,  and 
the  Superintendent  of  Public  Works,  appointed  by  the 
Governor. 

The  theory  of  this  Commission  was  that  all  the  state  work 
of  construction  should  be  collected  together  under  the  control 
of  the  heads  of  the  different  departments  doing  state  con- 
struction work. 

In  1913  this  law  was  repealed,  and  the  organization  of 
the  department  was  made  as  follows:  A  commissioner, 
appointed  for  five  years,  and  three  deputy  commissioners;  the 
first  deputy  to  have  charge  of  the  preparation  of  plans  and 
the  construction  and  building  of  state  and  county  highways; 
the  second  deputy  to^have  charge  of  the  maintenance  of  the 
state  and  county  highways,  and  the  third  deputy  to  have 
charge  of  the  town  bureau,  having  supervision  over  the  bal- 
ance of  the  roads  in  the  state  known  as  the  town  roads. 

The  law  also  provided  for  a  secretary  and  an  auditor  for 
the  department. 

At  the  main  office  there  is  a  bureau  of  tests,  having  charge 
of  the  testing  of  all  materials  used  upon  the  roads;  an  engi- 
neer in  charge  of  the  preparation  of  plans  for  bridges  through- 
out the  entire  state,  and  an  efficiency  engineer  charged  with 
collecting  data  regarding  roads  both  as  to  cost  of  mainten- 
ance and  construction  and  the  tabulating  of  traffic  statistics. 
Nine  divisions  were  created  in  the  state,  each  under  the 
charge  of  a  division  engineer  who  has  control  of  both  the 
construction  and  the  maintenance  work  in  his  division. 

Under  each  division  engineer  is  at  least  one  resident  engi- 
neer and  a  sufficient  number  of  assistant  engineers,  levelers, 
rodmen,  chainmen,  axemen  and  inspectors  of  construction. 
These  are  all  civil  service  appointees  and  the  inspectors  of 
construction  are  required  to  be  residents  of  the  county  in 
which  their  work  is  being  done.     Our  maintenance  work  is 
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done  both  by  patrolmen  and  by  section  gangs  under  the 
supervision  of  civil  service  employees. 

There  are  already  built  and  constructed  in  New  York  State 
approximately  6,000  miles  of  state  and  county  highways,  ani 
to  appreciate  the  volume  of  work  necessary  in  connection 
with  the  maintenance  of  these  roads  alone,  it  must  be  under- 
stood that  these  roads,  if  extended  in  a  single  line,  would 
reach  from  New  York  to  San  Francisco;  from  Montreal, 
Canada,  to  Miami,  Florida,  and  there  would  still  be  enough 
mileage  left  over  to  duplicate  the  improved  roads  of  Massa- 
chusetts and  Connecticut 

In  1914  the  department  constructed  or  awarded  contracts 
for  a  road  which  would  reach  from  New  York  to  Milwaukee. 
The  total  mileage  to  be  constructed  is  approximately  12,000 
miles  so  that  about  one-half  only  of  the  system  has  been 
completed. 

In  1913  the  payments  to  contractors  for  new  roads  were 
112,257,001.93  and  this  year  it  will  exceed  $13,500,000.00.  The 
payrolls  during  the  construction  period  average  about 
$1,900,000.00  per  month  and  this  season  over  $4,000,000.00  will 
be  expended  for  maintenance. 

No  other  state  will,  undoubtedly,  ever  transact  the  great 
volume  of  work  being  carried  on  in  New  York,  and  the  only 
object  in  setting  forth  the  organization  and  the  amount  of 
work  done  is  to  bring  out  the  point,  that  other  states  with 
similar  territory  and  very  little  money  available  could  not 
possibly  support  such  an  organization  as  does  the  state  of 
New  York. 

In  addition  to  the  work  now  intrusted  to  the  present  High- 
way Department  of  the  State  of  New  York,  there  should  also 
be  added  the  duty  of  the  collection  of  the  automobile  tax, 
which  is  used  entirely  for  maintenance,  and  the  enforcement 
of  the  motor  traffic  regulation  laws. 

Taking  into  consideration  the  future  history  of  highway 
construction  in  the  United  States,  the  following  duties  in 
my  opinion  ought  to  be  performed  by  state  highway  depart- 
ments: 

1st.  Construction  of  state  and  county  highways  paid  for 
in  whole  or  part  by  the  state. 

2nd.    Maintenance  of  the  same. 

3rd.  Approval  of  the  location  of  all  roads  to  be  improved 
by  state  aid. 

4th.  Supervision  of  all  town  highway  work,  including  the 
expenditure  of  all  moneys  therefor. 

5th.  Collection  of  motor  license  fees  and  any  other  fees 
used  for  maintenance  purposes. 

6th.    Enforcement  of  motor  traffic  regulations. 
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1.  There  will  always  be  an  argument  as  to  whether  the 
head  organization  should  be  a  commission  composed  of  sev- 
eral members  or  a  single  executive  head.  My  own  opinion 
is  that  there  should  be  only  one  commissioner.  There  is 
no  more  reason  for  three  highway  commissioners,  than  there 
is  for  three  governors  or  three  state  engineers. 

The  head  of  a  highway  department,  doing  a  large  amount 
of  work,  must  necessarily  be  a  purely  executive,  administra- 
tive officer,  and  in  a  large  state  like  New  York  it  is  impossible 
and  it  would  be  impracticable,  for  a  highway  commissioner 
to  try  and  give  any  attention  to  engineering  details.  His 
time  is  necessarily  spent  in  looking  at  the  large  problems 
connected  with  his  department;  seeing  that  his  force  is 
properly  organized  and  properly  working;  that  the  routes  of 
roads  are  correctly  laid  out;  meeting  with  delegations  from 
diflFerent  sections  of  the  state;  settling  disputes  between  con- 
tractors and  localities  where  roads  are  being  built,  and  in 
passing  upon  final  acceptance  and  payments  on  the  roads. 
In  a  small  state,  where  the  work  is  concentrated,  a  commis- 
sioner of  highways  might  properly  give  attention  to  engi- 
neering details,  but  in  a  lar^e  state,  where  his  duties  are  so 
involved,  the  head  of  the  department  should  be  an  executive, 
administrative  officer  only. 

2.  Under  the  commissioner  should  be  a  sufficient  number 
of  deputies  to  take  care  of  all  of  the  details  of  the  work  in- 
trusted to  the  department.  One  of  the  deputies  should  be 
designated  as  chief  engineer  and  should  have  charge  of  the 
details  of  all  the  engineering  work  of  the  department. 

3.  There  should  be  a  secretary  having  charge  of  the  cor- 
respondence, records,  and  clerical  work  and  an  auditor  having 
charge  of  the  authorization  for  and  the  accuracy  of  every 
expenditure  of  state  funds. 

4.  Every  state  ought  to  have  a  bureau  of  tests  where  all 
material  to  be  used  in  the  construction  of  its  roads  shall  be 
passed  upon  by  its  engineers.  In  New  York  State  when  a 
road  is  ready  to  have  plans  prepared,  an  engineer  connected 
with  the  bureau  goes  upon  the  ground  and  examines  all 
sources  of  materials  and  upon  his  report  the  division  engineer 
then  decides  upon  the  type  of  the  road.  All  materials  of 
every  kind  are  required  to  be  tested  before  they  are  placed 
and  this  work  can  be  done  more  quickly  and  efficiently  than 
if  passed  upon  in  any  other  way. 

5.  The  state  should  be  divided  into  a  sufficient  number  of 
divisions  ^\ith  division  engineers  in  charge,  so  that  the  work 
can  be  closely  supervised  on  the  ground.    Under  the  division 
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engineers  should  be  such  a  force  of  engineers  and  other  em- 
ployees as  may  be  needed.  The  entire  work  of  construction 
and  maintenance  in  each  division  should  be  under  the  division 
engineer  and  the  entire  engineering  force  should  be  protected 
by  civil  service  laws  so  as  to  provide  for  continuous  service. 

6.  A  bureau  having  supervision  of  all  town  roads  of  the 
state,  that  is  all  roads  outside  of  those  improved  by  state 
aid,  should  be  established.  In  New  York  State  there  are 
approximately  75,000  miles  of  road.  With  the  $100,000,000 
to  be  raised  by  bond  issues,  only  about  10,000  miles  will  be 
improved,  leaving  65,000  miles  to  be  taken  care  of  by  local 
communities. 

To  assist  the  towns  in  improving  this  large  mileage,  the 
state  for  years  has  contributed  directly  to  the  towns  an 
amount  of  money  in  addition  to  that  raised  by  the  towns 
locally.  This  amount  is  fixed  by  statute,  the  amount  payable 
by  the  state  to  each  town  being  based  upon  the  assessed 
valuation  per  mile  and  the  amount  annually  raised  by  the 
town  for  highway  purposes.  The  towns  have  gradually  been 
taking  advantage  of  this  act  until  within  the  past  year  the 
state's  share  amounted  to  11,800,000,  and  when  the  towns; 
take  full  advantage  of  the  act  the  amount  will  be  $2,199,177 
yearly.  The  amounts  asked  for  by  the  towns  have  been 
constantly  increasing  year  by  year,  showing  that  they  realize 
the  advantage  to  be  gained  by  raising  the  maximum  amount 
in  each  town  in  order  to  obtain  the  maximum  amount  of 
state  aid. 

The  Town  Bureau  of  the  State  of  New  York  has  super- 
visory power  over  the  expenditure  not  only  of  the  moneys 
contributed  by  the  state  but  also  of  the  moneys  raised  locally 
for  highway  purposes.  One  of  the  deputies  is  in  charge  of 
this  bureau,  and  the  state  is  divided  into  ten  districts,  with 
a  district  supervisor  in  charge  of  each,  who  is  required  to 
constantly  go  about  his  district  and  observe  the  work  of 
the  town  officials.  The  law  requires  that  town  officials  shall 
keep  uniform  systems  of  accounts  upon  blanks  furnished 
by  the  department;  that  written  contracts  shall  be  entered 
into  determining  the  places  where  and  the  method  in  which 
the  highway  moneys  shall  be  expended  in  each  town;  and 
copies  of  these  agreements  are  required  to  be  filed  in  the 
department. 

A  yearly  examination  of  the  accounts  of  each  town  is 
made  by  the  district  supervisor  so  that  the  department  will 
know  that  the  money  has  been  properly  expended,  and  a 
yearly  report  is  required  of  each  town  covering  the  details 
of  the  expenditure  of  the  money. 
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To  properly  supervise  the  expenditure  of  these  moneys 
the  state  requires  that  a  certain  amount  shall  be  expended 
each  year  in  each  town  for  permanent  types  of  construction, 
and  is  constantly  advising  the  town  officials  in  regard  to 
types  of  construction  of  roads,  plans  for  bridges  and  drainage 
and  culvert  structures. 

The  work  of  this  bureau  is  not  as  well  understood  as 
some  of  the  other  departments  of  the  state,  but  it  is  believed 
that  the  expenditures  of  the  state's  money  in  this  direction 
and  the  supervision  by  the  department  has  resulted  in  a 
wonderful  improvement  in  general  road  conditions  through- 
out the  state;  and  every  state  ought  to  make  a  careful  study 
of  the  methods  adopted  in  New  York  State  along  these  lines. 
No  state  highway  department  will  be  propei  tly  organized  if 
it  has  jurisdiction  over  only  a  few  of  the  roads  which  are  to 
be  improved  by  state  aid.  No  state  can  ever  bear  the  burden 
of  improving  all  of  its  roads.  The  most  important  roads,  as 
in  New  York,  will  be  built  entirely  at  the  expense  of  the 
state.  The  next,  or  secondary  roads,  should  be  built,  as  in 
New  York,  by  the  state,  but  with  the  aid  of  the  counties- 
To  carry  out  the  road  problem  to  its  final  solution,  the  bal- 
ance of  the  roads  must  be  taken  care  of,  as  in  New  York, 
by  the  organization  of  a  town  bureau,  and  giving  state  aid 
directly  to  the  towns.  Only  in  this  way  can  the  entire  system 
of  roads  in  a  state  be  given  the  attention  which  it  deserves. 


CHAIRMAN  TILLSON :  The  first  speaker  on  the  discussion 
of  this  paper  will  be  Mr.  Paul  D.  Sargent,  Chief  Engineer  of  the 
Maine  State  Highway  Commission.    Mr.  Sargent. 


PAUL  H.  SARGENT  (Chief  Engineer,  Maine  State  High- 
way Department):  I  have  prepared  a  short  discussion  of 
this  subject  without  peeing  Mr.  Carlisle's  paper  and  before 
presenting  my  prepared  discussion  there  is  just  one  subject 
suggested  by  Mr.  Carlisle  which  I  would  like  to  touch  upon; 
that  is  the  question  of  a  commission  of  one  or  three  men. 

I  have  served  as  a  single  commissioner  for  a  period  of 
three  years;  I  am  now  serving  as  chief  engineer  under  a 
commission  of  three  men,  handling  the  same  work  which  I 
formerly  did,  and  a  great  deal  more. 

I  believe  a  single  commissioner  can  handle  work  more 
expeditiously  and,  from  his  own  point  of  view  at  least,  as 
satisfactorily  as  it  will  be  handled  by  a  commission  of  three. 
From  the  point  of  view  of  the  public  I  believe  the  three- 
headed   commission   has   many   advantages   over  the   single 
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commission.  The  principal  advantage,  I  believe,  comes  about 
from  the  fact  that  most  persons  who  go  to  the  commission 
with  a  complaint,  or  for  a  ruling  on  a  certain  question,  are 
better  satisfied  with  the  judgment  of  three  men  than  with 
the  judgment  of  one  man.  From  the  same  point  of  view 
there  may  be  a  certain  advantage  in  having  a  commission 
of  three,  particularly  when  rulings  have  to  be  made  which 
at  first  do  not  meet  popular  approval;  and  occasionally  such 
rulings  are  necessary.  Unless  the  single  commissioner  is  a 
man  of  the  highest  integrity  anl  impartiality  he  might  hesi- 
tate to  make  such  rulings  on  account  of  the  criticism  by 
the  public,  which  is  sure  to  follow  and  which  will  result 
in  the  necessity  of  more  or  less  explslnation  in  defence  of 
his  act,  whereas  with  a  commission  of  three  such  a  responsi- 
bility falls  much  more  lightly  on  each  individual. 

I  believe  the  best  form  of  commission  that  can  be  de- 
vised is  a  non-partisan,  non-paid  body  of  three  or  hve  men. 
Membership  on  a  commission  under  these  conditions  will 
attract  the  highest  type  of  successful  business  men,  who  are 
interested  in  the  welfare  of  their  state  and  anxious  to  lend 
their  assistance  in  promoting  such  welfare,  while  the  con- 
ditions named  do  not  offer  the  slightest  attraction  to  the 
average  politician  who  is  looking  after  a  job  with  a  stipend. 

The  organization  of  a  state  highway  department  is 
in  many  respects  similar  to  a  problem  in  road  improvement 
Each  is  an  individual  problem  depending  upon  certain  conditions 
and  circumstances;  consequently,  a  discussion  of  this  kind  can 
only  touch  upon  the  broad  general  principles  which  are  likely  to 
be  met  and  for  which  provision  must  be  made. 

In  the  first  place,  a  highway  department  is  organized  for  the 
purpose  of  expending  public  funds  for  the  improvement  of  roads, 
either  in  general  or  some  specific  system.  This  system  may  be 
set  forth  by  the  law  creating  a  highway  department,  or  the  selec- 
tion of  the  system  may  be  a  part  of  the  duties  of  the  department 
itself. 

If  the  system  of  roads  to  be  improved  is  left  to  the  selection  ol 
the  highway  department,  generally  speaking  the  selection  will  be 
much  more  carefully  made  than  will  be  the  case  if  the  Legislature 
attends  to  this  duty.  This  work  can  probably  be  best  handled  by 
a  commission  of  three  or  more  members,  representing  as  they 
should  the  various  organizations,  or  lines  of  industry  directly 
interested  in  the  question.  For  example,  one  member  might  rep- 
resent the  rural  interests,  another  the  industrial  life  of  the  state 
and  a  third  any  special  interest  peculiar  to  the  state.  Such  a  body 
has  far  better  opportunity  to  make  a  careful  study  of  the  re- 
quirements of  all  classes  of  road  users  and  all  lines  of  business 
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directly  or  indirectly  affected  by  road  improvement  than  a  com- 
mittee of  the  Legislature  which  must,  of  necessity,  secure  its  in- 
formation in  a  limited  space  of  time. 

If  we  assume  that  the  highway  department  is  headed  by  a 
commission  of  three  or  more  members  it  should  be  the  duty  of 
the  commission  to  outline  the  general  business  policy  of  the  de- 
partment and  to  exercise  only  in  the  broadest  way  a  supervisory 
jurisdiction  over  its  work.  The  actual  execution  of  the  work  and 
handling  of  the  business  of  the  department  should  be  delegated 
to  engineers  especially  trained  in  the  various  lines  of  work  to  be 
imdertaken.  The  proper  handling  of  road  improvement  contem- 
plates engineering  management  and  supervision  of  the  highest 
order.  There  must,  of  necessity,  be  surveys,  plans,  spedBcations 
and  estimates  prior  to  any  construction  work.  There  must  be 
constant  supervision  during  construction,  whether  the  acttial  work 
of  road  improvement  be  done  by  contract  or  on  a  force  account 
basis.  The  moment  roads  are  completed  the  question  of  mainte- 
nance naturally  arises.  All  the  way  through  there  is  more  or  less 
clerical  and  accounting  work. 

Naturally,  then,  it  seems  as  though  as  simple  an  organization 
as  can  be  effected  to  carry  on  the  work  of  the  ordinary  highway 
department  will  be  a  division  of  surveys  and  plans;  a  division  of 
design  and  construction ;  a  division  of  maintenance  and  an  ac- 
counting division. 

The  division  of  surveys  and  plans  should  be  charged,  as  the 
name  implies,  with  the  making  of  surveys  and  plans  and  the 
securing  of  all  preliminary  information  which  will  be  needed  in 
making  an  intelligent  study  of  each  problem  in  connection  with 
the  improvement  of  any  given  section  of  road.  This  division 
should  be  in  charge  of  an  engineer  experienced  in  this  particular 
line  of  work.  He  should  also  be  conversant  with  the  different 
types  of  road  surfaces  suitable  to  carry  various  classes  of  traffic 
so  that  he  will  secure  proper  information  with  respect  to  available 
materials  along  any  route  surveyed  which  will  probably  be  used 
in  the  improvement  of  the  road. 

This  division,  besides  making  an  actual  survey  of  the  road  arid 
studying  available  materials,  might  also  be  charged  with  the  duty 
of  collecting  information  with  respect  to  traffic  using  the  road 
and  probable  increases  or  changes  in  traffic  that  may  be  expected 
after  the  road  is  improved.  Besides  the  duties  above  outlined,  it 
might  be  well  to  make  it  a  duty  of  this  division  to  have  charge 
of  staking  out  all  work  prior  to  the  actual  construction.  If  this 
were  done  it  would  relieve  resident  engineers  of  a  considerable 
amount  of  work  which  they  now  have  to  do  sometimes  interfer- 
ing with  proper  inspection  of  work  actually  under  construction. 
The  chief  of  the  division  of  surveys  should  prepare  instructions 
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to  be  followed  by  fidd  parties  in  making  surveys  and  recording 
notes  so  that  all  parties  will  secure  the  same  general  information 
with  respect  to  all  roads  surveyed,  and  all  notes  will  be  recorded 
in  substantially  the  same  form;  this  will  simplify  work  in  the 
drafting  room  and  lessen  the  cost  of  making  plans. 

I  believe  few  difficult  problems  in  location  are  encountered  on 
the  majority  of  roads— especially  where  the  road  runs  through  a 
well  settled  country.  Accordingly,  it  is  well  to  have  the  original 
survey  made  as  a  location  survey  as  far  as  possible;  otherwise, 
a  complete  re-survey  of  the  road  is  advisable,  if  not  necessary, 
when  construction  work  is  begun,  especially  if  the  work  be  done 
by  contract. 

The  division  of  design  and  construction  will,  of  course,  be  in 
charge  of  an  engineer,  having  experience  in  this  particular  line 
of  work.  This  division  should  digest  the  information  secured 
by  the  division  of  surveys  and  plans  and  determine  upon  the  type 
of  surface  and  all  details  connected  with  the  construction  of  each 
particular  section  of  road.  This  comprehends  the  drawing  of 
complete  specifications  and  the  preparation  of  standard  designs. 
This  division  would  naturally  make  up  preliminary  estimates  of 
cost  of  construction,  see  to  advertising  work  for  bids,  attend  to 
the  letting  of  contracts  and  have  immediate  supervision  through 
resident  engineers  of  the  inspection  of  all  construction  work, 
and  make  estimates  for  monthly  and  final  payments  to  contractors, 
approve  force  account  payments  and  prepare  progress  reports  of 
work  done. 

This  division  should  keep  a  memoranda  of  apparent  or  real 
discrepancies  in  specifications  or  questions  relating  thereto  raised 
by  contractors,  if  any,  during  the  progress  of  each  season's  work 
in  order  to  avoid  a  repetition  of  similar  questions  in  connection 
with  subsequent  work. 

The  division  of  maintenance,  as  the  name  implies,  will  have 
charge  of  all  maintenance  work.  Generally  speaking,  this  is  the 
most  difficult  and  least  attractive,  but  by  no  means,  the  least 
interesting  work  devolving  upon  a  highway  department.  The 
difficulty  usually  lies  in  not  having  adequate  funds  to  properly 
handle  all  work  needing  attention.  Poor  construction  makes 
expensive  maintenance.  Changes  in  traffic  before  and  after  the 
construction  of  a  road  sometimes  makes  necessary  maintenance 
work  not  even  dreamed  of  when  the  road  was  built.  The  Main- 
tenance Division  is  expected  to  cope  with  all  these  conditions. 
To  one  truly  in  sympathy  with  the  work  these  problems  are 
interesting  but  their  solution  lacks  the  glamour  and  public  interest 
incident  to  new  construction. 

This  division  must  be  organized  so  that  the  entire  road  mileage 
shall  be  kept  at  as  near  100  per  cent,  efficiency  as  possible ;  that  is 
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to  say,  the  roads  must  be  kept  practically  aft  good  as  they  were 
when  first  finished  and  accepted  by  the  division  of  construction. 
Maintenance  is  like  construction  in  this  respect;  the  same  rule 
will  not  apply  in  every  case.  Different  types  of  surface  demand 
different  attention.  Improved  earth  and  gravel  surfaces  should 
be  maintained  by  the  patrol  system.  The  same  system  has  its 
place  in  the  maintenance  of  all  types  of  improved  road  surfaces. 
At  times  maintenance  work,  especially  resurfacing,  needs  a  gang, 
its  size  depending  on  the  amount  and  kind  of  work  to  be  done. 
Not  infrequently  it.  becomes  necessary,  on  account  of  increased 
or  changed  traffic,  to  lay  a  surface  entirely  different  from  that 
originally  built.  Until  the  new  surface  is  laid  the  old  must  be 
kept  in  a  satisfactory  condition  at  the  least  possible  cost.  Right 
here  the  engmeer  in  charge  of  maintenance  may  save  or  waste 
many  times  his  year's  salary,  by  knowing  or  not  knowing  just  the 
right  thing  to  do,  and  the  most  economical  way  to  do  it  An 
engineer  of  wide  experience  and  training  and  of  unusual  judg- 
ment is  needed  at  the  head  of  this  division. 

Nothing  has  been  said  about  an  executive  officer  for  a  state 
highway  department.  Generally  speaking  this  official  will  be  the 
chief  engineer.  Besides  having  a  good  working  knowledge  of 
all  lines  of  engineering  coming  under  his  direction  he  must  also 
be  a  good  executive.  He  is  responsible  to  the  commission,  or 
to  the  Legislature,  if  no  commission  exists,  for  the  proper  ex- 
penditure of  large  sums  of  money.  /  Probably  no  department  in 
existence  spends  less  than  $100,000  per  month  during  the  con- 
struction season  and  the  expenditure  in  some  departments  proba- 
bly runs  as  high  as  $1,000,000  per  month. 

The  chief  engineer  will  have  general  oversight  over  all  of  the 
department's  operations.  All  divisions  of  the  work  will  report  to 
him  and  he  alone  reports  directly  to  the  commission. 

The  above,  with  respect  to  expenditures,  shows  the  necessity 
for  a  thoroughly  organized  and  smoothly  working  accounting 
division.  This  division  should  be  able,  on  short  notice,  to  show 
gross  expenditures  of  the  department,  or  the  expenditure  for 
administration,  construction  or  maintenance  or  the  cost  of  any 
particular  job  at  any  time.  It  should  be  prepared  to  make  prompt 
payment  of  estimates  or  payrolls  on  force  account  work,  as  de- 
lays in  this  respect  will  certainly  result  eventually  in  increased 
cost  of  work.  Finally,  the  accounting  division  should  make  an 
easily  understandable  statement  of  the  department's  expeditures 
to  accompany  the  department's  annual  report  of  operations. 

No  attempt  is  here  made  to  suggest  the  number  of  employes 
or  size  of  any  of  the  divisions  outlined.  That  will  depend  entirely 
on  the  amount  of  work  to  be  handled  and  the  territory  over  which 
it  is  spread.  In  organizing  a  state  highway  department  the  main 
point  to  be  kept  constantly  in  mind  is  to  know  that  all  work 
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will  be  carefully  planned  and  well  executed.    Good  organization 
and  trained  supervision  in  the  various  divisions  of  the  same  will 
insure  this. 

Supplementing  the  organization  above  outlined  would  be  one 
wherein  the  territory  over  which  the  Commission  had  control 
was  divided  into  several  geographical  divisions,  each  division 
being  of  such  size  that  the  division  engineer  could  cover  it  for 
inspection  purposes  at  least  once  every  two  weeks.  With  a  cor* 
siderable  volume  of  work  this  would  be  the  only  practical  or- 
ganization for  handling  it. 

This  fprm  of  organization  undoubtedly  has  the  advantage  of 
securing  closer  personal  supervision  of  work  than  that  outlined 
above.  Each  division  engineer  ought  to  be  made  responsible  to 
the  chief  engineer  for  the  accuracy  of  all  surveys  and. for  the 
proper  execution  of  all  construction  and  maintenance  work  within 
his  division.  These  men  should  be  of  such  ability  and  experience 
that  they  would  be  able  to  pass  on  all  routine  questions  arising 
in  connection  with  all  work  under  their  direction.  In  this  way 
they  would  very  materially  relieve  the  chief  engineer  and  the 
chiefs  of  the  divisions  of  construction  and  maintenance  of  a  con- 
siderable amount  of  inspection  and  field  work,  leaving  these  men 
more  time  for  general  administrative  and  executive  work,  which 
would  be  necessary  in  a  large  organization.  A  central  or- 
ganization at  department  headquarters  similar  to  the  one 
already  outlined  would  be  necessary  to  supervise  the  work  of 
the  division  engineers. 

This  scheme  of  organization  is  undoubtedly  more  satisfactory 
to  the  executive  head  and  will  slightly  increase  the  cost  of  super- 
vision. As  indicated  above  it  is  more  practicable  for  departments 
having  large  appropriations  for  expenditure  and  large  quantities 
of  work  in  progress  at  the  same  time. 


CHAIRMAN  TILLSON:  The  next  speaker  on  the  program 
for  the  discussion  of  this  proposition  is  Mr.  S.  E.  Bradt,  Secre- 
tary of  the  Illinois  State  Highway  Commission. 


S.  E.  BRADT  (Secretary,  Illinois  State  Highway  Commis- 
sion) :  Mr.  Chairman  and  Gentlemen :  As  you  probably  know, 
we,  in  Illinois,  for  the  last  two  years,  have  gone  through  the 
process  of  reorganizing  the  Highway  Department  under  the  new 
law  which  involved  the  reorganization  of  the  Highway  Depart- 
ment. We  have  placed  at  the  head  of  this  department  three 
commissioners.  I  have  been  greatly  interested  in  the  paper  of 
Mr.  Carlisle,  and  so  far  as  I  can  see  there  is  no  chance  for  any 
great  difference  from  the  discussions  that  we  have  just  heard.  Of 
course,  coming  from  the  state  that  has  a  department  of  three 
commissioners,  we  naturally  favor  three  commissioners. 
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I  have  taken  up  this  subject,  not  so  much  from  the  standpoint 
of  the  paper  as  discussed  by  Mr.  Carlisle  or  of  the  topic  discussed 
by  Mr.  Carlisle,  as  perhaps  from  the  standpoint  of  a  state  that  is 
just  organizing  a  highway  department,  or  a  state  like  Illinois  that 
is  reorganizing  its  highway  department,  and  so  I  will  just  give 
you  briefly  the  conclusions  that  we  have  come  to,  practically  as 
they  have  been  worked  out  in  this  state.  As  has  been  stated  by 
Mr.  Carlisle,  where  you  have  a  new  state  that  is  organizing  a 
department  and  the  work  is  not  very  large,  undoubtedly  this  re- 
sponsibility could  be  left  with  the  engineer  and  avoid  the  neces- 
sity of  a  commission. 

The  necessity  for  highway  improvement  has  forced  upon  the 
people  the  consideration  of  the  best  method  of  conducting  this 
work.  It  is  rapidly  coming  to  be  recognized  that  in  order  to  carry 
it  on  efficiently  and  economically  it  must  be  placed  under  the 
direction  of  men  who  have  made  a  study  of  road  construction, 
both  from  the  technical  and  practical  standpoint,  and  who  also 
have  the  necessary  business  qualifications.  Hence  the  necessity 
for  a  highway  department. 

In  considering  the  organization  of  such  a  department,  the  ques- 
tion arises  as  to  who  shall  constitute  the  head  or  control  of  such 
a  department.  Shall  this  control  be  placed  in  the  hands  of  one 
or  more  representative  men  and  with  them  a  man  of  technical 
qualifications  to  pass  upon  the  engineering  questions,  or  shall  we 
eliminate  the  commission  and  place  the  engineer  at  the  head  of 
the  department?  The  practice  thus  far  favors  the  placing  of 
this  responsibility  upon  a  commission  consisting  usually  of 
men  of  affairs.  Out  of  the  41  states  having  highway  depart- 
ments, 36  states  place  the  authority  in  the  hands  of  a  com- 
mission. This  policy  divides  the  responsibility  and  places 
the  deciding  of  all  questions  of  general  policy  upon  the  non- 
technical men,  and  the  engineering  questions  upon  men 
especially  trained  for  that  purpose. 

The  questions  involved  are  of  such  magnitude  and  affect  the 
people  so  directly  as  to  render  this  division  of  responsibility  a 
'  very  decided  advantage. 

The  practice  being  in  favor  of  a  commission  at  the  head  of  the 
organization,  a  number  of  other  questions  immediately  arise  for 
discussion,  such  as,  (1.)  How  many?  (2.)  How  selected?  (3.) 
Term  of  office?  (4.)  Paid  or  non-paid?  If  paid,  how  much? 
(5.)  Shall  they  give  their  entire  time  or  only  a  part  of  it?  (6.) 
What  shall  be  their  authority? 

These  questions  are  all  more  or  less  involved,  and  hence  will 
be  treated  somewhat  connectedly. 

The  question  of  a  single  commissioner  or  a  commission  is  pos- 
sibly the  only  one  concerning  which  there  will  be  any  great  dif- 
ference of  opinion  or  any  great  amount  of  discussion. 
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In  the  last  analysis  the  success  of  any  undertaking  depends  upon 
the  man;  and  we  all  realize  that  one  man  equipped  with  experi- 
ence, technical  knowledge,  good  common  sense,  good  judgment 
of  human  nature,  and  all  the  other  necessary  qualifications  which 
go  to  make  him  a  fully  rounded  man,  would  get  better  results 
than  three  men,  or  twenty  men,  none  of  whom  had  these  quali- 
fications. 

But  when  you  consider  that  few  men  have  all  these  necessary 
qualifications,  the  average  results  might  be  better  if  you  depended 
on  getting  all  of  these  qualifications  from  three  men  rather  than 
one. 

Deciding  the  questions  of  general  policy,  organizing  an  efficient 
working  department,  meeting  the  state,  cotmty  and  township 
officials,  approving  routes,  awarding  contracts  and  passing  upon 
work  involving  millions  of  dollars,  are  all  questions  wherein  the 
judgment  of  more  than  one  man  might  be  desirable. 

As  a  matter  of  policy  it  seems  to  me  that  the  people  of  a 
state  will  have  more  confidence  in  the  judgment  of  three  men, 
as  well  as  in  the  question  of  the  proper  expenditure  of  the  large 
amounts  of  money  involved. 

Again,  with  a  single  commissioner,  a  change  might  involve  an 
entire  change  of  policy  and  the  placing  of  new  and  inexperienced 
men  in  all  branches  of  the  department — whereas  with  three  com- 
missioners the  term  of  office  can  be  made  to  expire  on  different 
years  and  the  changing  of  one  man  will  not  interfere  with  the 
continuity  of  the  work.  For  these  reasons  I  am  inclined  to  the 
side  of  the  three  commissioners  on  this  much  mooted  question. 

As  to  the  selection,  would  say  that  if  some  practical  plan 
could  be  devised  for  appointing  a  non-partisan  commission,  it 
would  undoubtedly  result  in  placing  a  department  upon  a  firmer 
foundation,  and  thus  prove  of  great  benefit  to  the  road  work,  but 
so  far  no  more  satisfactory  plan  has  been  developed  than  the 
appointment  of  the  commission  by  the  state  executive. 

This  method  definitely  places  the  responsibility;  and  this  work 
is  of  so  much  importance,  is  of  such  a  magnitude,  and  is  so  close 
to  the  entire  people  of  the  commonwealth  that  no  administrator 
can  afford  to  use  these  appointments  for  political  purposes  to  the 
detriment  of  the  efficiency  of  the  department. 

Our  executives  are  men  of  broad  experience,  are  close  stu- 
dents of  human  nature  and  are  in  excellent  position  to  select  men 
well  fitted  for  these  positions. 

Concerning  the  term  of  office,  I  can  suggest  nothing  better  than 
the  law  which  governs  in  Illinois;  viz.,  a  term  of  six  years,  that 
of  one  commissioner  expiring  every  second  year;  thus  prevent- 
ing any  sudden  change  in  the  policy  of  the  department. 

The  question  of  a  paid  or  a  non-paid  commission,  and  if  paid, 
how  much,  is  one  of  importance. 
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It  is  generally  recognized  that  a  man  is  entitled  to  compensa- 
tion for  work  performed  for  the  state.  There  are,  however,  in- 
stances wherein  the  amount  of  time  required  is  uncertain  and 
where  the  person  in  the  beginning  will  be  called  upon  only  occa- 
sionally and  then  to  act  in  an  advisory  capacity  where  this  can 
be  disregarded  to  the  advantage  of  the  state. 

In  establishing  a  new  state  department  under  such  conditions 
there  can  usually  be  found  a  few  men  of  wide  experience  who 
would  be  willing  to  give  sufficient  time  for  the  inaugurating  of  a 
new  system  without  compensation.  Frequently  these  are  men  the 
value  of  whose  time  would  be  far  beyond  the  small  salary  which 
the  state  would  pay. 

Therefore  in  establishing  a  state  highway  department  the  policy 
of  a  non-paid  commission  could  be  adopted,  but  when  the  work 
increases  so  as  to  demand  a  large  part  of  the  time  of  the  com- 
mission they  should  receive  proper  remuneration.  If  required 
to  give  their  entire  time,  the  pay  should  be  sufficient  to  secure 
the  services  of  officials  capable  of  carrying  on  a  business  expend- 
ing^ millions  of  dollars  annually.  In  many  cases  a  state  can 
secure  men  of  wider  experience  and  of  better  qualifications  by 
paying  a  smaller  salary  and  requiring  only  a  part  of  the  time 
of  the  commissioners. 

It  is  generally  true  that  men  who  have  been  successful  in  their 
particular  lines  of  endeavor  cannot  afford  to  give  up  their  work 
entirely.  Therefore  the  requiring  of  their  entire  time  might 
eliminate  the  men  we  want 

It  is  recognized  that  the  authority  of  the  commission  should 
include  approval  of  routes,  and  construction  and  maintenance 
of  all  roads  wherein  the  state  contributes  a  part  of  the  cost. 

Doubtless,  much  of  the  people's  money  could  be  saved  by  ex- 
tending the  supervision  of  construction  and  maintenance  to  cover 
all  road  expenditure  throughout  the  state. 

While  the  work  of  the  commission  is  of  great  importance,  the 
most  important  position  in  the  department  is  that  of  the  chief 
engineer.  Almost  every  decision  which  he  is  called  upon  to  make 
affects  in  some  degree  the  efficiency  of  the  organization  and  the 
durability  of  the  work.  He  should  be  the  actual  head  of  that 
branch  of  the  department  and  have  control  of  the  entire  engineer- 
ing force.  He  should  be  appointed  by  the  commission  and  should 
serve  during  "good  behavior."  He  should  not  only  have  the 
technical  qualifications,  but  should  also  be  a  man  of  experience 
and  good  judgment.  He  should  be  selected  as  much  upon  his 
record  for  accomplishment  as  upon  his  technical  knowledge. 

His  salary  should  be  determined  by  the  commission  and  should 
be  sufficient  to  warrant  a  thorough  preparation  on  his  part,  as 
well  as  sufficient  to  retain  his  services  after  such  preparation 
has  been  made. 
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The  further  organization  of  the  department  as  to  subdivisions 
will  depend  largely  upon  the  scope  of  the  law,  under  which  the 
department  is  working. 

In  many  of  the  states  the  law  is  suflSciently  broad  to  require  the 
following  divisions: 

1.  Road  division  in  charge  of  a  road  engineer,  and  under  him 
division  engineers,  draftsmen  and  inspectors,  as  demanded  by  the 
work.    This  division  should  have  charge  of  maintenance. 

2.  Bridge  division  in  charge  of  a  bridge  engineer,  and  under 
him  the  necessary  draftsmen  and  inspectors  for  testing  road  and 
bridge  material.  In  connection  with  the  road  and  bridge  Di- 
visions, it  should  be  said  that  whenever  they  prepare  plans  and 
specifications  for  any  work  the  construction  should  be  carried 
on  under  their  supervision  in  order  that  they  may  see  that  speci- 
fications are  followed,  both  as  to  material  and  workmanship. 

3.  Laboratory  division,  for  testing  all  road  and  bridge  mate- 
rials, in  charge  of  a  chief  chemist  with  assistants. 

4.  Statistical  division,  for  compiling  information  pertaining  to 
cost  of  construction  and  maintenance  of  each  section,  amount 
expended  by  each  county  or  township,  and  how  expended ;  source 
of  all  road  revenues;  location,  extent  and  value  for  road  pur- 
poses of  all  road  material  deposits  throughout  the  state. 

This  information  will  be  the  basis  for  progress  in  economy  and 
efficiency  and  has  too  often  been  neglected. 

5.  Accounting  division  under  a  chief  clerk,  who  should  have 
in  charge  the  accounting,  blue  printing,  various  blanks  and  forms, 
general  printing  and  stationery,  and  routine  correspondence. 

6.  Editorial  division  when  a  publication  is  issued  by  a  de- 
partment. 

If  the  state  shall  have  any  control  or  supervision  over  any  of 
the  roads  of  the  state  outside  of  those  in  which  the  state  con- 
tributes a  part  of  the  cost,  an  additional  division  of  the  organiza- 
tion should  be  made  to  cover  this  feature  of  the  work. 

All  members  and  employees  of  the  department  excepting  com- 
missioners and  chief  engineer  should  be  civil  service  appointees. 

In  Illinois,  we  have  laid  out  some  17  per  cent.,  or  perhaps  15,000 
miles  of  road  connecting  all  of  our  county  seats,  which  are  known 
as  state  aid  roads,  and  that  is  the  system  over  which  the  State 
Highway  Commission  has  jurisdiction.  These  roads  are  to  be 
built  under  its  supervision,  and  are  to  be  paid  for,  half  by  the 
state  and  half  by  the  counties.  Our  initial  appropriation'  was 
very  small,  only  $1,100,000.  Of  course,  the  counties  provided  an 
equal  amount,  which  brings  the  appropriation  up  to  over  two 
million  dollars,  which  is  to  be  expended  during  the  biennial  period. 
We  didn't  get  started  until  the  first  of  July  and  have  expended 
about  one-half  of  the  money.  I  think  that  is  all  I  have  to  say  to 
you.    Thank  you.     (Applause.) 
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CHAIRMAN  TILLSON:  The  next  gentleman  on  the  pro- 
gram is  Mr.  W.  O.  Hotchkiss,  State  Geologist  of  the  Wisconsin 
Geological  and  Natural  History  Survey.  He  is  to  discuss  this 
same  subject.  , 


W.  O.  HOTCHKISS  (State  Geologist  of  Wisconsin  and  Sec- 
retary of  the  Wisconsin  State  Highway  Commission)  :  Gentle- 
men of  the  American  Road  Builders'  Association:  The  last 
man  in  a  discussion  of  this  kind  is  very  fortunate  in  that  he  need 
say  very  little  when  the  question  has  been  so  thorougjily  dis- 
cussed and  practically  the  whole  list  of  ideas  possible  on  the 
subject  has  been  presented  to  you  in  one  form  or  another.  So 
I  shalh  limit  myself — with  pleasure  to  myself,  and  I  know  to 
you — with  just  a  couple  of  thoughts  I  regard  to  be  fundamental. 

A  former  teacher  of  mine,  the  dean  of  the  college  where  I  got 
my  engineering  education,  used  to  impress  it  upon  us  boys  when 
we  came  under  his  supervision  in  our  senior  year,  that  the  funda- 
mental maxim  of  good  engineering  was  to  do  the  best  you  could 
with  the  material  at  hand,  to  do  no  less  and  not  to  do  any  more; 
that  to  run  a  survey  of  five  miles  of  road  and  close  to  a  hun- 
dredth of  a  foot  was  nonsense  and  poor  engineering.  That 
illustration  will  suffice.  We  have  certain  conditions  of  politics, 
presence  or  lack  of  public  interest  and  financial  conditions.  Our 
machine  should  be  designed  to  produce  the  best  work  possible 
under  the  conditions  in  which  it  must  work. 

Now,  there  is  this  fundamental  difference  between  a  state  high- 
way department  and  any  other  engineering  organization.  The  or- 
dinary engineering  organization  is  formed  with  the  idea  of  accom- 
plishing a  particular  job  for  private  interests.  It  doesn't  concern 
such  an  organization  or  the  members  of  that  organization  what 
the  people  may  think  among  whom  they  work.  The  highway  engi- 
neer, however,  is  a  public  servant.  The  highway  engineer — as  I 
have  told  the  men  in  our  department  many  times — who  goes  out 
and  builds  a  good  road  and  leaves  the  people  of  the  locality  think- 
ing that  he  has  done  wrong,  that  he  has  built  too  expensive  a  road, 
that  he  has  built  it  too  well  for  the  circumstanced  or  thinking  that 
he  is  arbitrary  and  unwilling  to  listen  to  reason,  or  anything 
of  the  sort,  has  done  a  poorer  piece  of  engineering,  from  the 
standpoint  of  a  state  highway  department,  than  the  man  who  goes 
out  and  builds  a  moderately  good  road  and  builds  it  in  such  a 
way  that  the  local  people  appreciate  what  has  been  done  and  are 
in  a  frame  of  mind  willing  to  go  ahead.  Now,  there  is  what  I 
believe  to  be  a  very  important  fundamental  difference  between 
the  service  in  a  state  highway  department  and  the  service  in  the 
engineering  department  of  a  railway,  for  instance.     I  do  not 
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think  that  we  who  have  to  do  with  the  organization  of  state 
highway  departments  can  lay  too  much  stress  upon  that  feature. 
There  must  be  instilled  into  the  mind  of  every  member  of  the 
department— if  it  is  possible  to  do  so — the  idea  that  he  shall  not 
merely  be  a  road  builder,  but  that  he  shall  be  an  educator  of  the 
public  to  the  value  of  good  roads* and  to  the  knowledge  of  the 
needs  of  good  roads  and  what 'they  should  be.  In  so  far  as  the 
organization  of  a  state  highway  department  accomplishes  that 
will  its  success  be  secure  and  permanent. 

There  is  one  other  point  that  has  been  touched  upon,  about 
which  I  can  speak  with  experience,  and  that  is  tlie  matter  of  the 
commission.  I  was  introduced  as  the  State  Geologist  of  Wiscon- 
sin. By  virtue  of  that  office  I  am  a  member  of  the  State  Highway 
Commission  of  Wisconsin.  Our  commission  is  composed  of  three 
members,  appointed  by  the  Governor  for  terms  of  six  years  each, 
their  terms  expiring  each  two  years.  That  is,  one  man  goes  out 
every  two  years.  In  addition  to  the  three  appointed  members 
there  are  two  ex-officio  members,  the  Dean  of  the  Engineering 
College  of  the  State  University,  and  the  State  Geologist.  It 
might  perhaps  seem  a  strange  thing  to  put  a  geologist  in  this 
work  but  it  so  happens  that  the  man  who  was  in  that  position 
started  the  highway  work  in  Wisconsin.  So  it  was  perhaps  a  little 
in  the  nature  of  a  special  case,  and  it  was  thought  the  part  of  wis 
dom  to  keep  what  little  experience  the  State  Geologist  might  have 
connected  with  the  Highway  Commission.  I  had  charge  of  that 
work  for  four  years,  and  I  gave  practically  my  whole  time  to  the 
work  during  that  time.  I  know  the  great  advantage  of  the  single 
executive  for  all  executive  work ;  there  is  absolutely  no  question 
of  it  in  my  mind,  nor,  I  believe,  in  the  mind  of  any  other  man  ^ho 
has  had  any  experience  in  executive  work.  When  you  come  to 
deHberation,  to  matters  of  policy,  you  have  another  matter  en- 
tirely, and  if  you  will  stop  to  think  of  the  organization  of  our 
various  governmental  departments,  you  will  find  that  the  most 
successful  ones  are  organized  on  these  two  principles — several 
heads  for  counsel,  one  head  for  execution.  We  have  one  gover- 
nor and  several  justices  on  the  supreme  bench;  one  general  man- 
ager and  several  men  as  a  board  of  directors.  If  you  can  divide 
the  responsibility  for  the  conduct  of  a  state  highway  department 
in  that  fashion,  I  believe  you  will  have  the  best  possible  begin- 
ning for  a  state  highway  department.  I  think  the  matter  of  three 
or  five  commissioners  is  largely  a  matter  of  choice.  I  don't  think 
there  is  much  importance  to  be  attached  to  a  discussion  of  that 
point. 

The  commission  in  Wisconsin,  I  may  say,  serves  entirely  with- 
out salary.  I  have  taken  occasion  to  discuss  this  salary  matter 
with  a  great  many  public  men  and  with  a  great  many  private  men, 
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and  I  find  this  as  the  result  of  my  inquiry:  (Perhaps  it  is  because 
I  have  looked  for  it,  because  I  earnestly  believe  it  myself,  and 
perhaps  it  is  because  there  is  truth  in  it,  and  I  leave  you  to  judge 
as  each  of  you  shall  see  fit.)  I  have  found  that  upon  serious 
conversation  with  men  of  large  private  affairs  the  feelings  on  the 
part  of  many  of  them,  that  they  are  willing  and  glad  to  give  a 
moderate  amount  of  their  time  to  an  enterprise  for  the  benefit 
of  the  public.  We  see  that  constantly  in  bequests  for  charitable 
and  for  educational  purposes.  Those  men  who  give  thus  are 
men  of  broad  experience  in  business  lines,  men  of  the  broad- 
est experience  of  any  men  that  we  have,  men  of  the  type  who 
serve  upon  various  public  boards,  and  more  often  upon  various 
private  boards,  such  as  managers  of  our  endowed  and  state 
colleges  and  that  sort  of  thing.  Now,  there  is  the  feeling  on  the 
part  of  those  men  that  they  are  willing  to  give  a  moderate  amount 
of  time  from  their  business  providing  that  they  can  feel  that 
they  are  engaged  in  a  thing  conducted  for  the  benefit  of  the 
public  I  believe  most  earnestly  that  the  best  form  of  commission 
that  it  is  possible  to  get — if  your  executive  who  appoints  them 
is  right — is  a  commission  composed  of  such  men  of  large  affairs, 
who  will  meet  not  too  frequently.  The  matters  that  come  up 
before  the  state  highway  department  are  routine  for  the  large 
part  and  should  be  looked  after  by  the  paid  executive  oflScer.  The 
commission  can  meet  once  a  month  for  a  day  and  determine  all 
matters  of  principle  that  ordinarily  come  up  and  matters  of  or- 
ganization in  the  department  You  can  get  service  of  the  highest 
quality,  if  you  demand  it,  of  such  men  as  a  contribution  to  the 
public  welfare.  I  found  that  idea  in  the  minds  of  many  men 
of  4arge  affairs.  That  the  state  can  command,  without  salary, 
the  services  of  better  men  than  she  can  ttnth  salary  for  such  part 
time  public  service,  is  almost  word  for  word  the  expression  of  a 
very  well-known  United  States  senator  who  is  now  dead.  I 
believe  it  most  firmly.  In  studying  this  matter,  and  in  going  over 
all  these  things,  there  is  no  one  thing  that  I  believe  to  be  more 
important  for  the  ultimate  and  continued  success  of  a  highway 
department  than  to  get  behind  it  the  public-spirited  interest  of 
the  best  and  most  capable  citizens  of  the  commonwealth  and  the 
state.  No  state,  I  believe,  can  command  the  services  of  those 
men  for  salaries. 
Gentlemen,  I  thank  you.    (Applause.) 


CHAIRMAN  TILLSON :  This  completes  the  list  of  speakers 
on  the  program  on  this  subject.  As  we  have  two  more  subjects 
this  afternoon,  and  the  day  is  getting  on,  I  think  it  would  be 
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advisable  to  go  on  with  the  next  subject  Then  if  we  have  time 
after  the  completion  of  the  next  two,  we  can  discuss  any  of , the 
three  that  are  on  the  program  for  the  afternoon.  The  next  paper 
is  "Traffic;  Present  Tendencies,  Probable  Development,  and 
Regulation,"  by  Mr.  A.  W.  Dean,  Chief  Engineer  of  the 
Massachusetts  Highway  Commission.  You  were  looking  at 
Mr.  Dean  all  the  forenoon,  so  you  will  all  recognize  him 
when  he  comes  to  the  front.    (Applause.) 


Traffic;    Present    Tendencies,    Probable    DeTelopment    and 

Regulation 

By  A.  W.  DEAN 

Chief  Engineer  of  the  Massachusetts  Highway  Commission 

A  quarter  of  a  century  ago  bicycle  riding  became  a  popular 
means  of  securing  exercise  and  pleasure,  and  the  riders  be- 
came so  numerous  that  a  great  impetus  was  given  to  the 
previously  dormant  interest  in  roads.  Agitation  started  at 
that  time  brought  about  a  considerable  amount  of  road  im- 
provement, sufficient  to  show  to  the  users  of  horse-drawn 
vehicles  that  a  good  road  was  beneficial  not  only  for  the 
pleasure  of  the  cyclist,  but  for  the  business  of  the  team  own- 
ers, consequently  there  was  an  added  interest  in  road  im- 
provement, and  when  motor  vehicles  came  into  general  use 
this  interest  was,  of  course,  several  times  compounded.  The 
desire  and  necessity  for  good  and  permanent  roadways  is 
bound  to  increase  in  the  future,  not  particularly  to  furnish 
pleasure  to  the  automobile  enthusiasts,  but  also  to  facilitate 
the  movement  of  commerce  between  neighboring  points. 

The  number  of  horse-drawn  vehicles  using  the  highways 
is  not  materially  changing,  while  the  number  of  motor  vehi- 
cles is  increasing  greatly. 

Proof  of  this  is  shown  by  comparing  two  traffic  censuses 
taken  by  the  Massachusetts  Highway  Commission  at  inter- 
vals three  years  apart.  Adding  the  traffic  of  two  dozen  sta- 
tions selected  at  random,  it  is  found  that  in  three  years  the 
number  of  horse-drawn  vehicles  passing  these  stations  de- 
creased in  three  years  from  4,547  to  4,455,  or  about  2  per 
cent,  while  the  number  of  motor-driven  vehicles  increased 
from  3,708  to  11,198,  more  than  threefold.  The  period  cov- 
ered by  the  foregoing  was  between  the  years  1909  and  1912, 
and  it  may  be  fairly  assumed  that  the  proportion  of  change 
since  1912  has  been  similar.  This  assumption  is  borne  out  by 
a  comparison  of  the  number  of  motor  vehicle  registrations 
made  each  year,  table  of  which  is  here  given. 
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STATEMENT    SHOWING    THE    NUMBER    OF    MOTOR    CARS 
RECflSTERBD,   1906   TO   1914.   MASSACHUSETTS  HIGH- 
WAY COBfMlSSION. 
1906  1907  1908    1909    1910    1911    1912    191t    1914 
Automobiles 

(pleasure)  . .   6572  77SS  18066  2S011  29792  36284  46096  66712  68100 
Dealers'  Auto- 
mobiles         766    455    1905    2466    SS05    4920    6S01    7462    7898 

Trucks 960    1668    2623    4086    6948    8058 

7827  8188  19971  26426  84666  48827  66483  70122  84061 

It  does  not  appear  to  be  necessary  to  add  anything  to 
the  foregoing  to  show  clearly  the  present  tendency  of  traffic 
so  far  as  relates  to  type  and  quantity,  except  to  express  the 
opinion  that  in  large  cities  the  increase  in  motor-driven  ve- 
hicles may  be  somewhat  greater. 

The  table  shows  the  increase  in  numbers  of  motor  trucks 
to  be  in  large  proportion  annually,  and  it  may  be  expected 
that  with  the  improvement  in  development  of  the  machinery 
and  the  increased  use  found  for  motor  trucks,  the  percentage 
of  motor  trucks  as  compared  with  that  of  other  motor  vehi- 
cles will  increase  rapidly.  The  capacity  in  tons  of  motor 
trucks  is  being  increased  annually,  so  that  at  the  present 
time  it  is  no  unusual  thing  to  have  a  truck,  including  its 
load,  weighing  10  tons  or  more,  passing  over  the  highways 
and  bridges.  In  the  vicinity  of  the  docks  in  Liverpool  loaded 
vehicles  weighing  30  tons  are  not  unusual.  This  probable  de- 
velopment in  motor  truck  traffic  cannot  be  and  should  not 
be  prevented,  except  within  certain  limits.  Many  bridges  are 
not  of  sufficient  stren^:th  to  carry  safely  even  a  10-ton  load, 
consequently,  there  should  be  a  restriction  in  the  weight  of 
vehicles,  and  there  should  also  be  requirements  fixing  the 
minimum  loading  for  which  new  bridges  should  be  designed. 
Building  laws  in  many  cities  and  towns  require  that  when  a 
building  is  altered  or  constructed,  it  shall  conform  with  cer- 
tain requirements.  A  similar  law  should  be  passed  in  rela- 
tion to  bridges  in  order  to  permit  the  use  of  heavier  vehi- 
cles than  can  now  be  safely  used.  Emphasis  need  not  be 
placed  on  the  fact  that  the  roadways  constructed  hereafter 
should  be  designed  with  sufficient  strength  and  proper  mate- 
rial to  withstand  the  heavier  loads.  On  the  other  hand,  un- 
less some  restriction  is  placed  upon  the  weights  of  loads 
that  are  to  be  permitted  to  be  carried  over  the  highways  and 
bridges,  there  will  be  a  tendency  to  develop  excessively  heavy 
trucks  such  as  are  used,  as  already  mentioned,  in  Liverpool. 
The  Legislature  of  Mlassachusetts  in  1913  anticipated  the 
necessity  for  regulating  the  weight  of  traffic  and  passed  an 
act,  a  portion  of  which  reads  as  follows: 
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No  traction  engrlne,  trailer,  motor  or  other  vehicle  shall  be 
operated  upon  or  over  a  highway  or  brldgre  In  any  city  or  town 
In  this  commonwealth,  nor  shall  any  object  be  moved  over  or 
upon  any  such  highway  or  brldgre,  upon  wheels,  rollers  or  oth;- 
erwlsc.  In  excess  of  a  total  weight  of  fourteen  tons,  including 
vehicle,  object  or  contrivance  and  load,  without  first  obtaining 
the  permit  mentioned  in  section  three  of  this  act  from  the  au- 
thority or  authorities  therein  mentioned;  nor  shall  any  vehi- 
cle be  operated  or  contrivance  moved  upon  or  over  said  high- 
ways or  bridges  which  has  any  flange,  ribs,  clamps  or  other  ob- 
ject attached  to  Its  wheels  or  made  a  part  thereof,  which  will 
injure,  cut  Into  or  destroy  the  surface  of  the  highway  or  bridge 
for  any  considerable  depth;  and  in  the  towns  of  the  common- 
wealth outside  of  the  metropolitan  parks  or  sewerage  districts 
no  such  engine,  vehicle,  object  or  contrivance  for  moving  heavy 
loads  3hall  be  operated  or  moved  upon  or  over  any  such  high- 
way or  bridge  the  weight  of  which  resting  upon  the  surface  of 
said  highway  or  bridge  exceeds  eight  hundred  pounds  upon  any 
Inch  in  width  of  the  tire,  roller,  wheel  or  other  object,  without 
first  obtaining  said  permit,  unless  such  highway  or  bridge  Is 
paved  with  brick,  block,  sheet  asphalt,  concrete  pavement  or 
surface.  The  owner,  driver,  operator,  or  mover  of  any  such 
engine,  vehicle,  object  or  contrivance  over  said  highway  or 
bridge  shall,  unless  relieved  from  liability  In  said  permit,  be 
responsible  for  all  damages  which  said  highway  or  bridge  may 
sustain  as  a  result  of  said  action  on  his  part,  and  the  amount 
thereof  may  be  recovered  in  an  action  of  tort  by  the  authority 
or  authorities  in  charge  of  ^he  maintenance  or  care  of  said  high- 
way or  bridge,  or  by  the  authorities  of  the  town,  the  Massa- 
chusetts Highway  Commission,  or  the  County  Commissioners 
which  have  charge  of  the  highway  or  bridge  which  Is  Injured. 

No  steam  traction  engine,  with  or  without  trailers,  and  no 
motor  truck  carrying  a  weight  In  excess  of  four  tons.  Including 
the  vehicle,  shall  be  operated  upon  any  highway  or  bridge  in 
this  commonwealth  at  a  speed  greater  than  fifteen  miles  an  hour; 
and  no  such  vehicle  carrying  a  weight  in  excess  of  six  tons,  in- 
cluding the  vehicle,  shall  be  operated  upon  any  such  highway 
or  bridge  at  a  speed  greater  than  six  miles  an  hour  when  such 
vehicle  is  equipped  with  iron  or  steel  tires,  nor  greater  than 
twelve  miles  an  hour  when  the  vehicle  is  equipped  With  tires  of 
hard  rubber  or  other  similar  substance. 

The  remainder  of  the  act  provides  that  the  authorities  hav- 
ing control  over  any  road  may  grant  permits  for  moving 
vehicles  weighing  more  than  fourteen  tons,  but  when  such 
permit  is  granted,  it  is  provided  that  the  person  to  whom 
permit  is  issued  shall  be  responsible  for  any  damage  that 
may  be  done  to  highways  or  bridges.  Tbe  act  also  provides 
a  fine  of  $100  for  each  and  every  offence.  While  this  act  may 
not  be  perfect,  it  is  of  great  assistance  in  regulating  traffic 
of  heavy  vehicles,  and  is  here  given  as  a  recommendation  for 
general  adoption. 


CHAIRMAN  TILLSON :    The  next  name  on  the  program  for 
the  discussion  of  this  paper  is  Mr.  A.  N.  Johnson,  of  the  Bureau 
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of  Municipal  Research,  of  New  York  City.  Is  Mr.  Johnson 
present? 

The  name  following  him  is  Mr.  W.  H.  Messinger,  Assistant 
Engineer  of  the  Bureau  of  Highways,  Borough  of  Brooklyn,  New 
York  City.    Is  Mr.  Messinger  present? 

The  next  name  is  Mr.  C.  A.  Kenyon.  Mr.  Kenyon  is  the  Presi- 
dent of  the  Indiana  Good  Roads  Association  and  will  address  you 
on  this  subject     (Applause.) 


MR.  KENYON  (President,  Indiana  Good  Roads  Associa- 
tion):  Mr.  Chairman  and  Gentlemen:  You  have  a  lot  of 
speeches,  and  I  am  not  going  to  detain  you  long  even  though 
this  is  a  very  important  subject  I  have  made  a  few  notes 
here,  and  I  want  to  read  them  in  order  to  expedite  the  discus- 
sion. You  have  another  subject  to  discuss  and  it  is  getting  late. 
I  have  often  thought:  Is  it  not  a  bit  odd  that  the  public  for  a 
long  time  has  been  very  much  interested  and  concerned  in  public 
health?  Almost  every  state  and  city  has  a  health  board  and  a 
constant  campaign  is  being  waged  against  all  forms  of  disease, 
from  pellagra  to  tuberculosis,  but  why  is  it  that  in  this  campaign 
the  great  number  of  deaths  and  injuries  caused  by  what  are 
called  accidents,  have  little  place?  We  had  over  5,000  injuries 
last  year  on  our  highways — injuries  and  deaths— ^and  Illinois, 
Indiana,  New  York  and  one  other  state  were  the  four  that  had 
the  most.  We  don't  seem  to  be  paying  very  much  attention  to 
it.  The  boards  of  health,  be  they  state  or  city,  have  not  made  and 
are  not  making,  as  a  rule,  any  aggressive  move  in  this  most  im- 
portant question.  Manufacturers,  labor  organizations  and  others 
are  at  work,  and  the  National  Council  for  Industrial  Safety  is 
doing  splendid  work.  But  most  of  this  is  quite  recent,  and  again, 
most  of  it  is  in  connection  with  railroads  and  industrial  concerns 
in  their  "safety  first"  campaigns. 

Is  it  because  the  public  doesn't  like  to  charge  itself  with  any 
fault  in  this  matter  ?  We  take  some  pleasure  in  charging  railroad 
managers,  manufacturers  and  others  with  wanton  destruction  of 
human  life  and  are  willing  to  pass  all  sorts  of  laws  to  curb,  punish 
and  regulate,  but  when  it  comes  to  putting  any  such  regulations 
on  the  general  public  for  its  own  good,  it  is  a  wanton  interference 
with  personal  liberty.  So  many  people  say,  ''Well,  another  law 
against  the  people's  right,"  and  so  on.  Necessity  has  driven  us 
to  have  some  sort  of  traffic  regulations  and  traffic  officers  in  the 
cities,  but  how  difficult  it  is  to  enforce  the  laws.  Every  one  seems 
to  feel  at  liberty  to  disregard  them  whenever  he  thinks  he  can 
do  so  with  impunity.  As  for  the  country  highways,  the  country 
people  swear  at  the  city  speeders,  and  the  tourist  often  thinks 
that  the  country  people  are  malicious;  and  accidents  and  deaths 
go  on  all  the  time. 
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Just  to  illustrate,  to  bring  to  your  mind  a  thought  You  have 
a  traffic  policeman  at  the  comer.  He  exercises  a  restraining 
influence  with  his  whistle  or  his  club  in  holding  people  back  and 
letting  the  traffic  pass.  You  would  think  that  after  a  while 
the  people  would  get  used  to  that  and  that  they  would  naturally 
get  so  that  they  would  do  it  themselves,  of  their  own  account. 
But  let  that  policeman  go  away  any  time  during  the  day  for 
half  an  hour,  and  then  look  at  that  same  corner,  and  you  see 
what  I  call  that  disregard  of  authority. 

In  1913  there  were  1,125  killed  and  3,080  injured  at  grade 
crossings  alone.  The  statistics  of  the  other  accidents  on  the 
highways  are  not  generally  collected  as  far  as  I  am  informed, 
and  yet  we  know  that  they  amount  up  into  the  thousands.  Now, 
why  is  this?  Is  it  not  that  there  is  no  state  organizations  or 
officials  whose  duty  it  is  to  gather  statistics  and  make  reports 
or  perfect  a  "safety  first"  organization  for  the  benefit  of  the 
public?  And  probably  if  any  one  proposed  it,  some  one  would 
jump  up  and  say  that  it  was  only  another  scheme  to  increase 
the  taxes.  What  are  you  going  to  do  about  it?  For  my  own 
self  I  am  going  to  say  that  every  state  highway  department  should 
have  a  public  safety  department  to  deal  with  this  question.  To 
accomplish  results,  you  must  have  a  working  organization  and 
a  systematic  plan  and  direction  and  supervision. 

To  my  mind  it  divides  itself  something  in  this  fashion ;  I  would 
say  into  two  elements :  First,  the  personal ;  and,  second,  the  me- 
chanical. Each  is  important  enough  considering  the  number  of 
accidents  and  deaths,  to  have  a  separate  director.  Probably  one 
would  be  sufficient,  however.  The  personal  element  is  largely 
educational.  The  people  must  be  taught  to  be  careful  and  not 
to  be  offended  by  the  suggestion  that  in  a  large  measure  they 
cause  accidents  by  being  careless  and  relying  on  the  other  fellow 
to  protect  them. 

I  was  in  London  last  year,  and  there  they  had  very  careful 
supervision  with  their  excellent  "bobby"  force — a  great  number 
of  their  crossing  policemen  to  protect  the  public.  But  there 
had  been  so  many  accidents  and  deaths  that  Parliament  ap 
pointed  a  commission  to  investigate  the  subject.  They  reported 
while  I  was  there,  and  there  was  a  wide  discussion  of  it.  In  the 
city  of  London  125,000  people  had  been  killed  or  injured  in  the 
last  eight  years.  Think  of  it!  What  a  toll  of  death  that  is, 
125.000,  where  they  had  all  these  refuges  in  the  middle  of  the 
street  and  the  policemen  on  the  comer,  and  so  on.  What  did 
that  investigation  show?  A  very  large  percentage  of  the  acci- 
dents were  caused  by  the  people  running  across  the 
streets,  running  in  front  of  vehicles,  running  behind  one  only 
to  be  caught  by  another,  and  all  those  various  forms  of  accidents 
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that  you  are  acquainted  with  that  I  am  not  going  to  take  the 
time  to  discuss.    I  will  say  a  word  more  a  little  bit  later  about 
what  they  found  in  regard  to  the  matter  of  regulation. 

But  to  go  on.  It  is  the  same  with  us.  To  take  a  chance  seems 
to  be  a  national  characteristic.  It  is  almost  always  said  that 
the  reason  for  being  hurt  was  because  the  driver  was  careless  or 
he  was  a  speed  maniac — never  the  carelessness  of  the  individual 
that  gets  hurt.  In  Paris  they  have  a  regulation  that  if  a  man 
gets  hurt,  they  arrest  the  man  that  gets  hurt  out  in  the  roadway. 
Here  they  always  arrest  the  driver.  They  take  it  for  granted 
that  the  man  was,  of  course,  not  to  blame;  the  driver  was  to 
blame.  A  Parisian  said  to  me,  "Doesn't  it  seem  a  bit  strange 
to  you  Americans,  who  look  at  it  possibly  in  a  different  light 
from  us,  that  you  should  lay  so  much  responsibility  on  a  driver, 
maybe  of  an  omnibus,  who  has  himself  and  three  big  horses  to 
look  after  and  control,  and  then  the  lives  of  twenty  people,  per- 
haps, on  the  inside,  whom  it  is  his  duty  to  look  after?  He  has 
all  those  responsibilities.  He  is  a  mere  driver.  Here  is  an  indi- 
vidual crossing  the  street;  he  has  no  one  but  himself;  he  is 
unhampered  with  any  responsibility  like  three  big  brutes  to  look 
after  or  the  lives  of  twenty  people  in  his  keeping.  And  yet 
you  Americans  want  to  charge  that  driver  with  the  responsibility 
for  hurting  an  individual  who  has  no  one  else  to  look  after  but 
himself."  We  have  that  idea.  People  say,  "Oh,  we  must  allow 
personal  liberty/*  Personal  liberty  all  the  time.  But  when  they 
put  that  regulation  into  force  in  Paris,  they  cut  down  the  number 
of  accidents  in  the  city  of  Paris  over  40  per  cent,  within  the  first 
year.  Parisians  are  not  allowed  to  cross  the  street  without 
violating  the  law  and  being  arrested,  except  at  street  crossings 
where  there  is  a  policeman  to  protect  them.  They  can't  nm 
across  the  street  wherever  they  desire  without  being  punished 
for  it.  Now  they  have  less  than  50  per  cent,  of  the  accidents 
that  they  previously  had. 

Why  not  some  official  then,  or  department  to  study  the  hazards 
of  the  road,  to  formulate  traffic  regulations  along  the  line  Mr. 
Dean  advocated,  recommend  safety  appliances,  educate  the  public 
by  distributing  bulletins,  getting  the  schools  to  teach  safety  first 
slogans,  have  road  bulletin  boards  along  the  congested  places, 
where  people  who  don't  go  to  school  can  read  those  bulletins 
and  get  an  idea  that  they  must  be  careful?  They  do  that  in 
England.  Every  underground  station,  every  'bus  and  so  on 
has  a  big  sign  with  a  lot  of  slogans  on  it  and  a  picture  showing 
the  way  to  get  off  a  tramcar  or  an  omnibus,  and  the  way  to 
avoid  traffic  in  the  streets,  with  pictures  showing  how  people 
-are  being  injured  in  the  streets — all  such  things  as  that  being 
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carried  on  all  the  time.  Yet  for  some  reason  or  another  we 
take  little  notice  of  it.    We  have  no  one  to  direct  it. 

That  is  the  point  I  am  trying  to  make  here.  There  is  no 
one  to  send  out  these  road  bulletins,  to  enforce  safety  rules, 
to  report  accidents,  and  mak^  recommendations  and  perfect 
organization.  That  is  on  the  educational  side,  that  is  on  the 
personal  side. 

Second,  we  have  the  mechanical  side.  This  involves  a  study 
of  the  hazards  incident  to  roads  and  bridges,  planning  construc- 
tion, safeguarding.  When  the  proper  safeguarding  means  have 
been' worked  out  and  installed,  they  must  be  used  and  maintained, 
and  to  make  these  really  serve  the  purpose  there  must  be  inspec- 
tion and  enforcement  It 'doesn't  do  any  good  to  have  an  appli- 
ance, a  method  of  safeguarding,  unless  it  is  used.  You  put  a  pole 
down  in  front  of  a  railroad  train  or  at  a  crossing,  and  unless 
someone  is  there  to  put  it  down  and  take  it  up  when  the  traffic 
is  going  along,  what  is  the  use  of  installing  it?  They  must  be 
used  and  maintained. 

With  a  properly  skilled  organization  or  office  whose 
duty  it  is  to  do  this  thing,  many  dangerous  grade  cross- 
ings could  be  eliminated,  obstructions  to  a  clear  view  could 
be  removed,  dangerous  curves  and  comers  could  be  protected 
or  corrected,  needed  guard  rails  installed,  unsafe  bridges,  cul- 
verts and' embankments  repaired — all  reducing  deaths  and  injuries 
to  ourselves,  the  public  But  if  it  is  nobody's  duty  to  do  these 
things,  or  only  one  of  ninetyrnine  other  duties,  you  may  be 
sure  it  will  not  be  done  in  a  general  and  systematic  way  and 
the  havoc  of  the  grim  reaper  will  go  on  until  the  public  becomes 
more  civilized. 

I  thank  you,  gentlemen.     (Applause.) 


CHAIRMAN  TILLSON :  The  next  gentleman  to  discuss  this 
subject  is  Mr.  W.  W.  Marr,  Consulting  Engineer  of  the  Sheridan 
Road  Improvement  Association.    Is  Mr.  Marr  here? 

If  not,  we  will  proceed  to  the  next  subject,  "Machinery  for 
Construction  and  Maintenance — State,  Municipal,  Contractors, 
Traction  Haulage  of  Stone,  Care  of  Machinery — Instructions 
to  Engineers  and  Operator,"  by  Mr.  T.  R.  Agg,  Professor  of 
Highway  Engineering,  Iowa  State  College.    Mr.  Agg. 

T.  R.  AGG  (Professor  of  Highway  Engineering,  Iowa 
State  College):  Gentlemen  of  the  American  Good  Roads 
Congress:  The  topic  that  has  been  assigned  to  me  covers  the 
ontire  range  of  the  selection  and  operation  of  road  building  ma- 
chinery, entirely  too  wide  a  subject  for  me  to  discuss  in  its 
entirety.  I  have  attempted  only  to  open  the  discussion  on  this 
very  important  phase  of  road  building  activity. 
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Machinery      for      Construction      and      Maintenance— State, 
Municipal,  Contractors,  Traction  Haulage  of  Stone,  Care 
'  of  Machinery — Instructions   to  Engineer  and  Operator. 

By  T.  R.  AGG 
Professor  of  Highway  Ensineerinc  lows  State  C<41ese 

The  wide  range  of  machinery  and  appliances  available  for 
road  and  pavement  construction  makes  advisable  a  careful 
selection  for  any  particular  class  of  work  and  yet  many  types 
of  machinery  are  so  much  alike  in  general  design  that  a  selec- 
tion must  be  based  on  a  careful  study  of  their  operating  char- 
acteristics. Probably  there  is  no  one  best  type  for  any  given 
set  of  conditions  nor  any  one  best  make  of  a  given  type,  as  a 
general  rule.  It  is  not  within  the  scope  of  this  paper  to  dis- 
cuss the  many  kinds  and  varieties  of  good,  bad  and  indifferent 
road  building  machinery,  but  it  is  proposed  to  discuss  a  few 
principles  applicable  to  its  selection,  operation  and  main- 
tenance. 

Selection  of  Type  of  Machine 

We  find  a  group  of  machines  available  for  earth  road  work, 
another  for  macadam  construction,  and  so  on  through  the 
various  classes.    These  groups  overlap  to  some  extent. 

Of  the  machinery  offered  for  earth  road  work  certain  types 
such  as  the  leveler  are  for  a  rather  limited  kind  of  work  while 
others,  such  as  the  blade  grader  and  elevating  grader,  are  for 
more  diverse  uses.  When  a  selection  is  to  be  made  for  a  spe- 
cial work  for  which  only  one  class  of  machine  is  made,  one 
has  only  to  choose  the  best  bargains  from  the  limited  offer- 
ings of  the  class.  But  when  machinery  is  to  be  chosen  for 
more  diverse  uses,  operating  characteristics  and  adaptability 
must  be  considered.  It  will  usually  be  found  that  the  selec- 
tion may  be  narrowed  down  to  two  or  three  makes  and  the 
final  choice  will  depend  upon  price  and  personal  preference. 

The  leveler  has  already  been  mentioned  as  an  example  of 
a  specialized  machine,  and  the  mixer  for  concrete  pavement 
construction  is  another.  For  this  work  it  seems  to  be  agreed 
that  the  traction  type  with  boom  delivery  is  the  best.  Of 
these,  several  makes  are  available  and  which  to  select  will 
depend  upon  the  purchaser's  opinion  as  to  the  value  and  suit- 
ability of  individual  machines. 

On  the  other  hand  the  choice  for  earth  road  construction 
will  be  between  the  elevating  grader  and  the  blade  grader  and 
between  traction  haulage  and  team  haulage  and  between  the 
steam  tractor  and  the  gas  tractor.  Here  the  purchaser  must 
decide  between  the  classes  first  of  all,  and  then  between  in- 
dividual makes  of  the  class. 
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This  is  typical  of  the  machinery  available  for  many  classes 
of  road  work  and  the  basis  for  a  proper  comparison  is  not 
easy  to  state.  It  is  believed,  however,  that  the  following  fac- 
tors must  be  taken  into  account:  (a)  purchase  price,  (b)  rate 
of  depreciation,  (c)  maintenance  cost,  (d)  cost  of  operation 
and  (e)  speed,  all  of  which  enter  into  the  cost  of  doing  work 
with  any  pieco  of  machinery. 

To  properly  estimate  these  factors  there  are  at  present  but 
incomplete  and  contradictory  cost  data  available  and  engi- 
neers and  contractors  can  do  a  great  service  by  giving  pub- 
licity to  any  reliable  and  conclusive  cost  data  that  comes  into 
their  hands. 

Purchase  Price. — Some  kinds  of  machinery  will  save,  their 
cost  in  comparatively  short  time  and  such  may  unhesitatingly 
be  chosen  because  the  user  can  readily  foretell  whether  he 
has  enough  work  ahead  to  make  the  investment  profitable. 
Other  kinds  require  a  large  outlay  and  must  be  used  with  rea- 
.  sonable  regularity  for  a  term  of  years  before  they  will  prove 
profitable.  Eventually,  if  they  can  be  kept  busy  they  will  pay; 
but  before  such  machinery  is  purchased,  there  must  be  some 
assurance  that  the  necessary  work  can  be  secured.  It  would 
often  be  cheaper  in  the  long  run  to  use  a  machine  which  oper- 
ated at  a  higher  unit  cost,  but  which  could  be  purchased  at 
a  much  lower  price. 

Depreciation. — Depreciation  is  probably  the  most  difficult 
factor  to  estimate  because  the  carefulness  of  the  operator 
has  such  a  marked  influence  on  the  life  of  a  machine.  With 
most  machinery  the  average  life  is  fairly  well  established  and 
hence  depreciation  can  easily  be  estimated.  This  is  a  very 
important  cost  item  and  is  probably  more  often  placed  too 
low  rather  than  too  high. 

Maintenance. — The  influence  of  maintenance  on  unit  costs 
is  well  understood,  and  needs  no  special  comment.  Prob- 
ably this  item  is  also  more  often  underestimated  than  over- 
estimated. It  should  be  borne  in  mind  that  maintenance  cost 
really  includes  not  only  the  charge  for  making  repairs  to  a 
machine  but  also  the  cost  of  delay  due  to  the  idle  time  of  the 
machine.  When  a  large  gang  is  working  around  a  machine 
such  as  a  concrete  mixer  any  delay  on  account  of  the  machine 
is  expensive. 

Cost  of  Operation. — The  cost  of  operation  for  a  machine 
should  be  taken  from  the  average  of  many  runs  under  normal 
conditions  and  not  from  exceptional  runs  made  under  the 
most  favorable  conditions.  This  cost  will  include  the  pay  of 
all  men  needed  to  riin  the  machine  and  the  cost  of  all  sup- 
plies regularly  used  in  its  operation. 
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Speed. — The  rapidity  with  which  a  machine  performs  its 
work  is  a  very  important  consideration  not  only  from  the 
standpoint  of  cost  per  unit  of  work  done  but  from  the  impetus 
it  gives  to  the  entire  job.  This  is  particularly  true  in  road 
and  pavement  construction  where  favorable  weather  condi- 
tions must  be  utilized. 

Skill  Required  to  Operate. — The  skill  required  to  operate 
a  particular  machine  should  be  given  consideration  because 
expert  operators  are  not  always  easily  obtained  and  if  a  ma- 
chine requires  considerable  skill  in  operation  to  produce  the 
maximum  output,  its  average  may  be  low  due  to  the  difficulty 
of  securing  and  retaining  expert  operators.  Such  machinery 
should  usually  be  purchased  only  because  of  its  marked  su- 
periority in  other  respects. 

Adaptability. — Adaptability  of  a  machine  to  various  classes 
of  work  is  an  important  consideration  because  it  is  rarely 
possible  to  foretell  just  where  it  will  be  used  next  and  it  is 
better  to  use  a  reasonably  efficient  machine  continuously  than 
it  is  to  use  a  special  and  highly  efficient  machine  for  a  certain 
kind  of  work  and  have  it  idle  a  large  percentage  of  the  time. 

Having  estimated  as  accurately  as  possible  the  various  fac- 
tors enumerated  as  above,  preference  should  be  given  to  the 
one  t3rpe  showing  up  the  best. 

The  adoption  of  certain  types  of  machinery  for  various 
classes  of  road  work  has  been  largely  a  survival  of  the  fittest 
although  on  account  of  the  new  types  that  are  continually 
being  marketed,  the  process  of  weeding  out  is  going  on  con- 
stantly. For  most  classes  of  highway  work  the  preferred 
types  are  fairly  well  known  and  to  enumerate  them  here 
would  serve  no  useful  purpose. 

In  rural  communities,  labor  is  usually  scarce  and  the  con- 
tractor in  highway  construction  will  find  it  to  his  advantage 
to  utilize  every  machine  that  will  facilitate  his  work  even 
though  it  may  not  in  all  cases  reduce  his  unit  costs.  In  the 
long  run,  he  will  profit  because  of  a  greatly  increased  yardage 
for  his  season's  output. 

Methods  of  Hauling  RomI  Materials 

Those  engaged  in  constructing  roads  and  pavements  have 
long  realized  what  a  large  item  of  cost  is  incurred  in  hauling 
materials,  and  some  discussion  of  the  methods  available  is 
pertinent  to  this  paper.  Many  factors  involved  in  determin- 
ing the  cost  of  hauling  are  variable  for  work  in  different  lo- 
calities but  for  a  given  piece  of  work  the  amount  of  each  of 
these  can  usually  be  selected  with  reasonable  accuracy,  and 
the  economy  of  various  methods  thus  compared. 

The  cost  of  hauling  varies  with  the  following  factors: 

1.     Length  of  haul. 
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2.  Rate  of  travel  of  the  outfit  used. 

3.  Amount  of  time  lost  at  cars  while  loading  and  at  road 
while  unloading. 

4.  Amount  of  time  lost  on  account  of  bad  roads. 

5.  Capacity  of  the  outfit  per  trip. 

6.  Cost  of  operation  of  the  outfit. 


Pi 
< 

< 
O 

O 


:$ 


o 


^     H 

%    > 

*   2 
Si    ^ 

&     OS 

•5   " 

> 
OS 

& 
o 

d 
z 

H 

o: 

0 

Length  of  Haul—Length  of  haul  for  a  given  piece  of  work 
is,  of  course,  the  same  no  matter  what  method  of  hauling  is 
used. 

Rate  of  Travel.— The  rate  of  travel  varies  somewhat  be- 
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tween  outfits  of  the  same  kind  and  yet  there  is  a  value  that  is 
reasonably  near  an  average  for  all  outfits  of  a  type.  For 
teams  2^  miles  per  hour,  traction  outfits  3  miles  per  hour, 
motor  trucks  10  miles  per  hour,  and  for  the  industrial  rail- 
way 10  miles  per  hour  may  be  taken  as  typical  speeds,  assum- 
ing half  the  distance  is  traveled  empty  and  half  loaded. 

Lost  Time. — ^The  amount  of  time  lost  at  cars  depends  upon 
the  method  of  loading  the  outfit.  If  hand  shoveling  is  re- 
sorted to  the  time  will  be  relatively  long  but  extra  units  of 
the  outfit  may  be  loaded  while  the  others  are  on  the  road. 
This  is  advisable  for  all  classes  of  hauling  outfits  and  is  a 
necessity  in  traction  hauling  and  with  the  industrial  railway. 
Bins  at  the  sidings  with  capacity  for  a  full  load  for  the  outfit 
may  be  used  instead  of  extra  units  of  equipment  and  are  a 
necessity  wlien  the  motor  truck  is  used.  For  team  hauling 
the  loading  chute  may  be  employed  instead  of  extra  wagons. 
In  any  case  time  lost  at  the  cars  is  expensive,  especially  on 
short  hauls,  and  should  be  eliminated  as  far  as  possible. 

Records  of  loss  of  time  in  loading  and  in  unloading  are 
exceedingly  diverse,  but  the  following  amounts  lost  per  trip 
are  near  enough  the  average  to  give  comparable  results:  With 
team  hauling  18  minutes,  motor  trucks  (loaded  from  bins  or 
hoppers),  6  minutes,  traction  outfits,  30  minutes,  and  with  the 
industrial  railway,  30  minutes. 

Time  lost  due  to  the  condition  of  the  road  cannot  be  evalu- 
ated in  a  discussion  like  this  because  it  varies  throughout  the 
season,  differs  with  the  locality  and  with  the  kinds  of  roads 
over  which  the  hauling  must  be  done.  It  is  the  greatest  with 
the  traction  outfit,  is  about  the  same  for  team  and  motor  truck 
hauling  and  is  a  negligible  factor  for  the  industrial  railway. 

The  capacities  of  these  outfits  per  trip  are  also  exceedingly 
diverse  and  perhaps  no  particular  one  is  typical,  but  equip- 
ment of  the  following  capacities  are  in  common  use  and  will 
serve  as  examples:  Wagons  for  team  hauling,  2  tons;  motor 
trucks,  5  tons;  traction  outfits,  15  tons;  industrial  railway 
trains,  20  tons. 

The  cost  of  operation  of  each  of  these  outfits  will  vary 
with  the  skill  of  the  superintendent,  the  character  of  the 
operator,  the  kind  of  weather  encountered  and  the  nature  of 
the  road  that  is  used.  Cost  of  operation  should  include  the 
following  items:  Interest  on  investment;  depreciation  on 
outfit;  maintenance  of  outfit;  fuel,  oil  and  other  supplies  used, 
and  labor  const  of  operation.  These  various  items  must  be 
evaluated  in  estimating  the  cost  per  hour  for  operation,  and  a 
careful  study  of  the  subject  has  led  to  the  assignment  of  the 
following  values:     Cost   of   operation   per   hour   for   teams 
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$0.50,  for  motor  truck  $2.00,  for  traction  outfit  $3.00,  for  in- 
dustrial railway  $4.00.  If  any  inequalities  exist  here  they 
will  of  course  change  the  entire  relation,  but  the  method  of 
comparing  costs  of  hauling  as  outlined  is  applicable  and  that 
is  the  principal  object  of  this  discussion. 

Knowing  the  relation  that  exists  between  these  various 
factors  that  enter  into  cost  of  hauling  an  equation  may  be 
written  to  show  the  cost  per  ton  which  is  as  follows: 

rd       Tr 

C= + 

us         11 
where 

d 

C=cost  per  ton  for  a  length  of  haul= 

2 

d=distance  in  miles  traveled  per  round  trip. 

u=number  of  tons  hauled  per  trip. 

s=speed  of  vehicle  in  miles  per  hour.  . 

T=time  lost  loading  plus  time  lost  unloading. 

r=cost  of  operation  in  dollars  per  hour. 

If,  in  the  general  expression  given  above,  we  insert  the 
values  of  the  various  factors  for  each  method  of  hauling  we 
get  the  unit  cost  of  hauling  by  that  method  for  any  length 
d 

of  haul . 

2 

These  are  as  follows: 
C=0.1  d+0.075,  for  team  hauling. 
C=0.04  d+0.04,    for  motor  truck  hauling. 
C=0.666d+0.10,     for  traction  hauling. 
C=0.02  d+0.10,    for  industrial   railway   hauling. 

For  convenience  of  comparison  the  unit  costs  for  various 
lengths  of  haul  have  been  computed  and  the  diagrams  in 
Figure  No.  1  constructed.  It  is  easy  to  see  at  a  glance  th^ 
most  economical  method  for  any  length  of  haul.  If  the  as- 
sumed values  of  the  various  factors  are  in  any  case  inapplic- 
able to  a  given  set  of  conditions  the  proper  ones  may  be  se- 
lected and  similar  curves  drawn  for  use  in  comparing  the 
costs  for  these  conditions. 

It  is  also  convenient  to  know  the  capacity  of  these  various 
outfits  per  working  day  and  the  diagrams  in  Figure  No.  2 
have  been  drawn  to  show  the  amount  of  material  each  outfit 
will  deliver  per  hour  and  per  day  when  working  ^under  the 
assumed  conditions. 

The  important  thing  in  this  discussion  is  not  the  relative 
costs  shown  by  these  diagrams  but  the  possibility  of  reduc- 
ing to  definite  data  the  probable  costs  for  any  piece  of  work, 
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thus  obtaining  a  basis  for  determining  which  method  to  use. 
In  all  of  this  discussion  one  factor  has  of  necessity  been 
omitted  which  is  of  greater  importance  than  any  other  and 
that  is  the  personality  of  the  superintendent.  One  man  fails 
to  make  certain  equipment  pay  out  and  another  succeeds  in 


FIGURE  NO.  2— RELATIVE  HAULING    SPEEDS. 

accomplishing  remarkable  results  with  it.  Two  sets  of  cost 
data  are  obtained,  the  one  showing  abnormally  high  costs, 
the  other  showing  costs  that  are  exceedingly  low.  No  gen- 
eral discussion  can  ignore  these  facts  but  they  cannot  be  put 
into  data  for  use  in  average  cases. 

Instruction  to  Engineort 
States,   municipalities   and   a   few   construction   companies 
seek  to  insure  that  no  engineer  in  their  employ  will  allow  the 
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organization  of  which  he  is  superintendent  to  fall  below  the 
average  in  efficiency.  To  that  end  instructions  regarding  the 
use  and  capacity  of  various  kinds  of  machinery  and  as  to 
methods  of  organization  are  furnished.  Some  of  these  manu- 
als of  instruction  are  excellent  treatises  on  highway  con- 
struction. Three  phases  of  the  use  of  machinery  are  usually 
presented  and  these  cover  the  normal  requirements  of  such 
instruction. 

The  general  organization  of  the  work  is  first  outlined.  Or- 
dinarily some  one  machine  or  operation  is  the  pacemaker  for 
the  whole  job  and  when  that  is  true  the  engineer  in  charge 
of  construction  must  build  up  his  whole  organization  about 
that  machine  or  operation.  The  instructions  can  outline  a 
workable  organisation  but  the  live  engineer  will  usually  be 
able  to  improve  upon  the  details. 

The  instructions  next  deal  with  the  capacities  of  machines, 
rate  of  construction  that  can  be  attained  and  ^quality  of  work 
that  should  result  Such  matter  serves  admirably  as  a  yard 
stick  by  which  the  engineer  may  measure  his  efficiency.  Here 
again,  a  man's  personality  will  often  enable  him  to  do  much 
better  than  the  average  set  down  in  the  instructions. 

And  finally  the  instructions  deal  with  reports,  cost  data 
and  records  of  progress  that  are  required.  In  this  respect 
the  instructions  will  be  specific  and  lay  down  exact  require- 
ments. Instructions  to  engineers  are  not,  nor  can  they  be,  a 
series  of  exact  rules  that  must  be  followed,  because  no  one 
can  foresee  all  phases  of  the  multitude  of  detail  that  enters 
into  the  prosecution  of  construction  work  and  competent 
engineers  would  be  hampered  by  instructions  that  attempted 
to  prescribe  exactly  how  each  machine  should  be  utilized. 
Instruction  to  Operators 

In  the  widespread  use  of  costly  machinery  there  always 
lies  the  danger  of  loss  through  incompetent  operation.  De- 
lays due  to  breakdowns  are  costly  and  often  avoidable.  Here 
again  many  states  and  municipal  organizations  seek  to  avoid 
trouble  by  furnishing  to  machine  operators  complete  instruc- 
tions. 

These  instructions  deal  first  of  all  with  the  operation  of  the 
machine  and  since  the  work  is  largely  mechanical  though 
skilled,  the  instructions  can  say  in  detail  just  how  the  ma- 
chine is  to  be  handled.  Here  minute  instructions  are  justifi- 
able and  they  would  include  besides  suggestions  on  opera- 
tions, others  on  the  care  of  the  machine,  the  making  of  re- 
pairs, methods  of  adjustments  and  renewals  of  working 
parts.  The  matter  of  personal  conduct  should  also  be  dealt 
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with  in  these  instructions  since  the  public  often  obtains  its 
impressions  of  a  department  by  the  conduct  of  some  irrespon- 
sible subordinate. 

The  construction  of  highways  involves  the  handling  of 
much  bulky  material  and  consideration  of  efficiency  and  econ- 
omy requires  that  the  machinery  shall  be  well  adapted  to  the 
work  for  which  it  is  used,  that  the  operations  be  systematized 
so  that  each  machine  will  produce  to  capacity,  that  the  ma- 
chinery shall  be  handled  in  an  intelligent  manner  so  as  to 
have  normal  life,  and  that  the  problem  of  transportation  be 
studied  in  all  its  relations  before  a  system  is  adopted. 

CHAIRMAN  TILLSON :  The  next  name  on  the  program  is 
of  Mr.  R.  C.  Watts,  in  charge  of  equipment,  Ohio  State  Highway 
Department     Is  Mr.  Watts  present? 

The  next  man  is  Mr.  F.  L.  Cranford,  Road  Contractor, 
Brooklyn,  New  York.    Is  Mr.  Cranford  present? 

Mr.  Ransome  Rowe,  Contractor,  Boston,  Mass.,  is  the  next 
man.    Is  Mr.  Rowe  present? 

Mr.  Thomas  H.  Gill,  Binghamton,  N.  Y.,  is  next  Is  Mr. 
Gill  present? 

Mr.  Joseph  Walker,  President  of  the  J.  Walker  Construction 
Company,  Albany,  N.  Y.    Is  Mr.  Walker  present? 

There  doesn't  seem  to  be  any  more  we  can  get  to  present  dis- 
cussions on  this  subject,  but  before  any  one  goes  out  I  want  to 
call  your  attention  to  the  banquet  that  is  to  be  given  at  the  Hotel 
La  Salle  this  evening  at  seven  o'clock.  The  tickets,  if  there  are 
those  who  have  not  obtained  them,  can  be  obtained  down  in  the 
arena  at  the  registration  booth,  or  at  the  hotel,  for  three  dollars 
each. 

Now,  all  of  these  papers,  the  three  papers  that  have  been  pre- 
sented, are  open  for  general  discussion.  Has  any  one  anything 
to  say  on  these  papers?  If  so,  we  will  be  glad  to  hear  from 
him.  If  there  is  no  discussion  on  any  of  these  papers,  we  will 
proceed  with  the  business  meeting  of  the  Association,  to  which 
attention  was  called  by  Mr.  Dean  this  morning.  Of  course  all 
matters  that  come  up  at  this  meeting  will  be  voted  upon  only 
by  those  who  are  members.  Has  any  one  anything  to  present  at 
the  business  meeting? 


Butinest   Meeting 

MR.  DEAN:  Mr.  Chairman,  in  past  years  it  has  been  the 
custom  to  appoint  a  nominating  committee  on  the  last  day  of 
the  convention.  This  has  caused  a  great  deal  of  difficulty  for 
the  nominating  committee,  in  that  it  had  to  do  a  great  deal  of  its 
business  by  correspondence.  Therefore,  I  recommend  that  a  norai- 
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nating  committee  be  appointed  at  this  time  instead  of  on.  the  last 
day  of  the  meeting,  and  I  nominate  the  following  gentlemen; 
Mr.  R.  A.  Meeker,  New  Jersey;  Mr.  F.  E.  Ellis,  Massachusetts; 
Mr.  C.  A.  Kenyon,  Indiana;  Mr.  W.  G.  Leininger,  Illinois;  Mr. 
G.  A.  Nelson,  Alabama ;  Mr.  W.  S.  Gearhart,  Kansas ;  Mr.  W.  D. 
Uhler,  Pennsylvania. 

MR.  CROSBY:    I  second  the  motion. 

CHAIRMAN  TILLSON :  Are  more  than  two  of  these  from 
the  same  state? 

MR.  DEAN:    No,  sir. 

CHAIRMAN  TILLSON :  The  constitution  requires  that  there 
shall  not  be  more  than  two  from  one  state.  You  have  heard 
the  motion.    Is  there  any  discussion? 

It  has  been  moved  and  seconded  that  these  names  as  read  by 
Mr.  Dean  be  made  the  nominating  committee  to  nominate  ojOficers 
for  the  ensuing  year.  Is  there  any  discussion?  If  not,  all  those 
in  favor  of  the  motion  will  manifest  it  by  saying  aye;  opposed, 
no.    The  motion  is  carried. 

Is  there  any  other  business  to  come  before  the  meeting? 

MR.  CROSBY:    I  move  that  we  adjourn. 

MR.  DEAN :    I  second  the  motion. 

CHAIRMAN  TILLSON:  It  has  been  moved  and  seconded 
that  we  do  now  adjourn.  All  those  in  favor  of  the  motion  will 
manifest  it  by  saying  aye;  opposed,  no.  The  motion  is  carried, 
and  the  meeting  will  stand  adjourned. 


Annual  Dinner  of  the  A.  R.  B.  A. 

The  annual  dinner  of  the  American  Road  Builders'  Asso- 
ciation was  held  at  the  Hotel  La  Salle,  Chicago,  111.,  on 
Wednesday  evening,  December  16,  1914,  the  third  day  of  the 
eleventh  annual  convention.  Over  three  hundred  members 
and  guests  attended. 

During  the  dinner  a  musical  program  was  rendered  by  a 
male  quartet,  which  also  led  the  diners  in  the  singing  of  pop- 
ular songs.  Comparatively  few  after-dinner  speeches  were 
made,  most  of  the  time  being  taken  up  by  a  vaudeville  enter- 
tainment furnished  by  professional  entertainers  comprising 
several  singers  and  dancers  and  a  "magician." 

Before  the  vaudeville  brief  speeches  were  made  by  Presi- 
dent W.  A.  McLean,  who  acted  as  toastmaster;  Hon.  W.  H. 
Armstrong,  Minister  of  Public  Works  of  the  Province  of 
Nova  Scotia,  Canada,  and  Wm.  G.  Edens,  President  of  the 
Associated  Roads  Organizations  of  Chicago  and  Cook 
County.  At  the  close  of  the  vaudeville  entertainment  an  ad- 
dress was  made  by  State  Highway  Commissioner  John  N. 
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Carlisle,  of  New  York,  and  Eben  More,  of  Eben  More  &  Co., 
Consulting  Engineers,  Airdrie,  Scotland. 
The  menu  follows: 

COTUIT  OYSTERS 

PETITE  MARMTTE  WITH  PARMESAN 

C«leiT  Ollvea  RadlshM. 

FILET  OF  BASS.  LA  SALLE 

Potatoes   Parislenne 

SUPREME  OF  OUINEA-HEN  WITH  VIRGINIA  HAM 

Grilled  Sweet  Potatoes  Asparagus  Tips 

GRAPE  FRUIT  AND  ORANGE  SALAD 

ICE  CREAM  FANTASIE 

Assorted  Cakes 

CHEESE 

Toasted  Cracker^ 

DEMI-TASSE 

Cigars  Cigarettes 


Thurklay,  December  17 
FOURTH  SESSION,  1»:M  A.  M. 

CHAIRMAN  PARKER:  Gentlemen,  in  the  absence  of  the 
President  of  the  Association  I  have  been  requested  to  pre- 
side today.  The  discussion  today  is  upon  brick  roads  and 
streets,  to  begin  with,  and  Mr.  John  Laylin,  Division  Engi- 
neer of  the  Ohio  State  Department,  is  going  to  read  to  you 
a  paper  which  will  later  be  discussed,  Mr.  Laylin.  (Ap- 
plause.) 

Brick  Roads  and  Streets 

By  JOHN  LAYLIN 

Division  EBs:iaeer,  Oliio  State  Hifhwaj  Drnprnrtmunt 

This  paper  will  treat  this  subject  largely  from  the  writer's 
experience  in  municipal  and  state  highway  improvement 
work. 

Ohio  statutes  provide  for  state  aid  in  road  building  on  a 
system  of  inter-county  highways,  so-called,  lying  wholly 
without  the  limits  of  municipalities,  comprising  a  network 
of  roads  aggregating  about  9,500  miles,  and  connecting  all 
county  seats  and  towns  of  any  considerable  size  within  the 
state. 

The  law  is  very  flexible  in  regard  to  the  distribution  of 
costs  of  improvements,  and  was  designed  to  meet  all  possi- 
ble conditions,  but  in  a  general  way  it  may  be  stated  as  50 
per  cent,  to  the  state,  25  per  cent  to  the  county,  15  per  cent 
to  the  township  and  10  per  cent,  to  abutting  property.  County 
commissioners  designate  the  particular  section  of  the  partic- 
ular  inter-county   highway   that   shall   be   improved   in   any 
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year  and  guarantee  the  payment  of  costs  to  be  levied  against 
the  county,  township  and  property  owners,  and  further  deter- 
mine the  particular  type  of  improvement  to  be  made. 

Inasmuch  as  the  county  commissioners  are  a  party  to  every 
contract  made  and  entered  into,  it  may  be  readily  under- 
stood that  the  Highway  Commissioner  does  not  select  the 
particular  type  of  pavement  to  be  constructed,  even  if  in- 
clined so  to  do.  Types  of  pavements  are  generally  selected, 
however,  that  best  suit  traffic  conditions  and  utilize  suitable 
materials  near  at  hand. 

The  Highway  Commissioner  has  ever  tried  to  treat  all  ma- 
terial and  supply  men  with  the  utmost  fairness,  and  his  splen- 
did success  in  the  management  of  the  department  and  the 
construction  of  a  great  highway  system  is  largely  due  to  the 
hearty  cooperation  of  all  classes  of  material  and  supply  men. 

After  a  type  of  pavement  has  been  selected  for  a  section  of 
road  to  be  improved,  then  the  Commissioner  does  insist  that 
the  construction  of  the  work  shall  be  of  the  best  for  that 
particular  kind  of  pavement. 

The  essentials  of  a  good  road  or  street  are  good  align- 
ment, easy  grades  and  perfect  drainage. 

Resident  engineers  working  under  the  directions  of  depart- 
ment division  engineers  make  the  field  surveys,  plat  the 
alignment,  profiles  and  cross  sections,  and  work  out  all  ques- 
tions of  new  locations,  grades,  cross  sections,  sewers  and 
drains,  bridges  and  culverts,  and  plans  are  made  to  show 
type  and  dimensions  of  foundation,  thickness  of  sand  cushion, 
kind  and  dimensions  of  curbing,  kind  and  thickness  of  ex- 
pansion joints,  all  details  of  drainage,  bridges  and  culverts, 
and  .everything  not  fully  set  forth  in  the  general  specifica- 
tions of  materials  and  workmanship. 

In  passing,  it  might  be  said  that  efforts  are  always  made 
to  secure  a  clear  sight  view  of  at  least  300  ft.,  a  maximum, 
gradient  of  8^  per  cent.,  and  a  drainage  system  that  will 
maintain  a  water  level  well  below  the  base  of  foundation  of 
pavement. 

The  1914  specifications  for  brick  pavement  improvements 
provide  as  follows: 

That  in  the  preparation  of  the  subgrade,  all  muck,  quick- 
sand, soft  clay  and  spongy  materials  that  will  not  consoli- 
date under  the  steam  roller  shall  be  removed;  that  backfill- 
ing of  all  excavations  shall  be  rammed  in  courses  of  not  more 
than  6  ins.  of  loosely  filled  earth;  that  embankments  shall 
be  built  up  from  the  bottom  in  successive,  even  layers  not  ex- 
ceeding 12  ins.  in  thickness;  that  each  of  these  layers  shall 
be  rolled  until  thoroughly  compacted;  that  when  the  slope 
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upon  which  material  for  embankment  is  to  be  placed  ex- 
ceeds two  to  one,  such  slope  shall  be  furrowed  before  any 
material  is  placed  thereon,  and  that  areas  on  which  em- 
bankments less  than  1  ft.  in  depth  are  to  be  placed,  shall  be 
broken  up  by  plowing  or  other  means. 

After  the  surface  of  the  subgrade  has  been  properly  shaped 
the  roadbed  shall  be  thoroughly  rolled  and  compacted  so 
that  it  does  not  wave  or  spring  under  the  roller.  Rolling 
shall  be  done  with  a  self-propelled  roller  weighing  not  less 
than  6  tons. 

That  foundation  for  pavement  may  be  made  of  either  Port- 
land cement  concrete,  old  pavement,  compacted  broken  sand- 
stone, limestone,  slag,  gravel  or  vitrified  clay. 

Great  care  is  to  be  used  in  selecting  aggregates  for  con- 
crete, all  materials  being  submitted  to  tests  to  insure  quality 
meeting  requirements  as  specified  in  Bulletin  No.  25,  "Gen- 
eral Specifications  for  Materials."  Aggregates  are  so  propor- 
tioned as  to  produce  concrete,  substantially  composed  of  1 
part  cement,  2^  parts  fine  and  5  parts  coarse  aggregates,  in 
which  the  mortar  shall  be  not  less  than  110  per  cent  of  the 
volume  of  the  voids  in  the  coarse  aggregates. 

Coarse  aggregates  may  consist  of  crushed  bowlders, 
crushed  limestone,  slag  or  gravel  that  will  pass  a  screen  hav- 
ing openings  lyi  ins.  in  diameter  and  be  retained  upon  a 
screen  having  openings  %  in.  in  diameter. 

A  cubic  yard  of  concrete  in  place  shall  not  contain  less 
than  five  sacks  of  cement. 

Concrete  shall  be  mixed  in  a  batch  mixer,  so-called,  the 
drum  of  which  shall  not  make  less  than  15  revolutions,  at  a 
speed  of  between  15  and  20  revolutions  per  minute. 

Materials  shall  be  mixed  sufficiently  wet  to  produce  a  con- 
crete that  will  require  no  tamping.  Subgrade  must  be  moist 
before  concrete  is  placed  thereon. 

The  surface  of  concrete  shall  be  shaped  by  the  use  of  a 
suitable  templet  cut  to  conform  to  the  crown  of  pavement, 
and  shall  be  floated  in  such  a  manner  as  to  thoroughly  com- 
pact the  concrete  and  produce  a  surface  the  exact  crown 
specified.  •  The  finished  surface  of  the  concrete  shall  conform 
so  nearly  to  that  indicated  on  the  plans  that  it  will  nowhere 
vary  more  than  J^  in.  from  the  previously  described  templet 
or  a  10-ft.  straight-edge  applied  to  the  surface  of  the 
concrete  and  parallel  with  the  center  line  of  the  pave- 
ment. 

Care  shall  be  taken  to  protect  concrete  from  rapid  drying 
out  and  freezing,  and  traffic  is  prohibited  for  10  days  from 
time  of  laying. 
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A  thoroughly  consolidated  old  macadam  or  gravel  road,  if 
of  sufficient  depth,  may  be  considered  satisfactory  pavement 
foundation.  The  old  road  shall  be  thoroughly  cleaned,  and 
if  irregular,  shall  be  scarified,  graded  to  the  proper  eleva- 
tion and  all  depressions  filled  with  the  same  material  of 
which  the  course  consists.  All  foundation  material  placed 
must  be  thoroughly  filled,  water-bound  and  compacted. 

Rolled  foundation  shall  consist  of  either  gravel,  broken 
sandstone,  limestone,  slag  or  vitrified  clay.  Sandstone  frag- 
ments must  not  exceed  6  ins.  in  greatest  dimension,  and  all 
other  materials  must  pass  a  screen  having  4-in.  circular 
openings  and  be  reasonably  well  graded  from  4  ins.  down  to 
the  smallest  size  found  in  the  product. 

Gravel  shall  not  contain  more  than  15  per  cent,  of  clay 
or  loam.  ; 

Rolled  foundation  shall  be  constructed  as  a  one-course 
water  bound  macadam  pavement  and  brought  to  the  proper 
crown  and  grade  within  the  limits  specified  for  concrete 
foundation. 

That  curbing  shall  be  either  sandstone  or  concrete  of  di- 
mensions indicated  on  plans  and  quality  as  specified  in  said 
Bulletin  No.  25. 

That  sand  cushion  shall  not  contain  more  than  8  per  cent, 
by  weight  of  clay  or  loam.  Sand  shall  be  spread  over  founda- 
tion, shaped  with  templet,  rolled  till  compact,  and  made 
ready  to  receive  the  paving  blocks. 

That  paving  blocks  shall  be  laid  in  an  upright  position  upon 
the  sand  cushion  in  straight  courses  across  the  road,  and 
shall  be  laid  so  that  the  longitudinal  joints  are  broken  ap- 
proximately at  the  center  of  each  block  and  the  long  dimen- 
sion of  the  block  is  perpendicular  to  the  center  line  of  the 
road  on  the  tangents  and  practically  parallel  with  the  ra- 
dius of  curves  having  a  radius  not  greater  than  150  ft. 

All  blocks  to  be  laid  with  the  lugs  in  the  same  direction 
and  set  as  closely  together  as  possible.  In  all  cases  the  end 
joints  shall  be  made  close  and  tight,  the  joints  to  be  at  right 
angles  to  top  and  sides.  The  cutting  and  trimming  of  blocks 
shall  be  done  by  experienced  men,  and  proper  care  shall 
be  taken  not  to  fracture  or  injure  the  pUrt  to  be  used. 

After  a  sufficient  number  of  blocks  shall  have  been  laid,  the 
pavement  shall  be  thoroughly  dampened  by  sprinkling,  and 
all  soft,  porous  or  unacceptable  blocks  will  be  marked  by  the 
inspector  and  shall  be  removed  by  the  contractor.  When 
any  section  shall  have  contained  more  than  10  per  cent,  of 
rejections,  the  blocks  of  the  entire  section  shall  be  taken  up 
and  the  cushion  re-adjusted.     As  soon  as  possible  after  the 
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block  in  the  pavement  is  inspected,  rejections  remoTed  and 
replaced  with  acceptable  block,  the  surface  shall  be  swept 
clean  and  then  rolled  with  a  self-propelled  roller  weighing 
not  less  than  6  tons.  When  rolling  and  ramming  are  com- 
pleted, the  surface  of  pavement  shall  conform  so  closely  to 
that  indicated  on  the  plans,  that  it  will  nowhere  depart  more 
than  }i  in.  from  properly  formed  templet  or  a  10-ft  straight- 
edge applied  to  its  surface. 

Soon  after  the  pavement  has  been  compacted  and  surfaced, 
the  joints  between  the  blocks  and  the  curb  shall  be  filled 
with  a  grout  filler  composed  of  one  part  Portland  cement  and 
one  part  sand.  Detailed  specifications  set  forth  manner  of 
applying  grout 

Paving  brick  specifications  provide: 

That  the  brick  shall  be  standard  wire-cut-lug  or  repressed 
paving  block  of  standard  size.  The  standard  size  of  brick 
shall  be  3^  ins.  in  width,  4  ins.  in  depth  and  8^  ins.  in 
length.  The  brick  shall  not  vary  from  these  dimensions  more 
than  li  in.  in  width  and  depth  and  not  more  than  ^  in.  in 
length,  and  the  brick  of  the  same  shipment  shall  not  vary 
more  than  H  in.  in  width  or  depth.  They  must  be  thor- 
oughly vitrified  and  annealed,  reg^ular  in  size  and  shape  and 
uniformly  burned.  When  broken,  they  shall  show  a  dense, 
stone-like  body,  free  from  lime,  air-pockets,  cracks  and 
marked  laminations.  No  surface  of  any  brick  shall  have 
kiln  marks  more  than  3-16  in.  in  depth  or  cracks  more  than 
%  in.  in  depth,  and  the  wearing  surface  of  the  brick  shall  not 
have  kiln  marks  more  than  1-16  in.  in  depth  and  shall  be  free 
from  cracks.  The  brick  shall  have  not  less  than  four  nor 
more  than  six  lugs,  all  on  one  side  of  the  brick,  such  that 
when  the  bricks  are  properly  laid  in  place  in  the  pavement, 
the  joints  between  the  brick  will  be  not  less  than  yi  nor  more 
than  ^  in.  in  width.  The  name  or  trade  mark  of  the  manu- 
facturer, if  shown  on  such  brick  must  be  by  a  recessed  design 
or  by  recessed  letters  and  not  by  a  raised  design  or  raised 
letters. 

If  the  edges  of  the  brick  are  rounded,  the  radius  shall  not 
exceed  fj  in.  The  brick  must  not  be  chipped  in  such  a  man- 
ner that  neither  wearing  surface  remains  intact  or  that  the 
lower  or  bearing  surface  is  reduced  in  area  by  more  than 
one-tenth,  but  such  brick,  if  otherwise  satisfactory,  may  be 
used  in  obtaining  the  necessary  half  brick  for  breaking 
courses  and  the  necessary  pieces  of  brick  for  closures;  pro- 
vided that  the  wearing  surfaces  of  the  part  of  brick  used 
shall  be  intact  The  brick  shall  not  be  glazed.  To  deter- 
mine whether  the  material  of  the  brick  as  a  whole,  possesses, 
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to  a  safEcient  degree,  strength,  toughness  and  hardness, 
samples  of  the  brick  shall  be  submitted  to  the  rattler  test 
The  test  shall  be  made  in  accordance  with  the  method  and  in 
a  rattler  as  described  in  the  recommendations  by  the  Sub- 
mittee  on  Paving  Brick  to  the  American  Society  for  Test- 
ing Materials.  Five  samples  of  each  kiln  or  shipment  may 
be  selected;  one  sample  from  what  appears  to  be  the  softest 
brick  and  one  sample  from  what  appears  to  be  the  hardest 
brick,  neither  of  which  shall  lose  of  their  weight  more  than 
24  per  cent;  and  three  samples  representing  an  average  of 
the  kiln  or  shipment  which  shall  lose  of  their  weight  not 
more  than  22  per  cent. 

The  quality  of  the  brick  shall  be  of  such  uniformity  that 
the  range  between  the  highest  and  lowest  loss  by  abrasion 
shall  ndt  exceed  8  per  cent  If  the  kiln  or  shipment  of  brick 
should  fail  to  meet  the  above  requirements,  and  it  is  fair  to 
assume  that  it  would  meet  them,  if  not  more  than  10  per 
cent,  are  culled,  then  the  contractor  may,  at  his  option  re- 
grade  the  brick.  When  the  regrading  is  complete,  the  kiln 
or  shipment  shall  be  resampled  and  retested,  as  under  the 
original  conditions,  and  if  it  fails  to  meet  any  of  the  above 
requirements,  it  shall  be  finally  and  definitely  rejected.  Sam- 
pling may  be  done  at  the  factory  prior  to  shipment  and  brick 
accepted  as  the  result  of  such  sampling  will  not  be  rejected 
as  a  whole  but  will  be  subject  to  such  culling  as  may  be 
necessary  to  meet  all  of  the  requirements  except  that  of  the 
rattler  test 

The  Ohio  State  Highway  Commissioner  let  contracts  for 

brick  roads  in  1912,  1913  and  1914,  mileage  as  is  shown  in 

the  following  table: 

191S  1918  1914 
Mileage    brick    roads   con- 
tracted                88.47                27.71  164.0 

Per  cent,  brick  road  of  total 

mileage  of  all  roads 20.7  17.7  88.5 

Contract    price    for    brick 

roads $507,899.19     $486,925.87     $8,415,584.45 

Per  cent,  of  total  contract 

price  of  all  hard  surfaced 

roads    86.4  86.8  46.8 

Average  contract  price  per 

mile  for  brick  roads $15,680.00       $17,572.00  $20,887.00 

Averagre  contract  price  for 
.  brick  roads  per  foot  In 

width  per  mile   $1,150.00         $1,879.00  $1,864.00 

The  contract  price  for  brick  roads  included  grading,  drain- 
ing, curbing,  and  paving  for  the  years  1912  and  1913,  but 
also  included  bridge.s  and  culverts  for  the  year  1914. 

In  the  preparation  of  our  plans  it  is  our  endeavor  to  em- 
body the  use  and  requirement  of  the  best  possible  founda- 
tion, and  the  best  possible  drainage  consistent  with  the  econ- 
omy of  the  road. 
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Following  this  rule,  a  concrete  foundation  for  brick  pave- 
ments is  generally  provided,  and  as  the  greatest  assurance 
against  longitudinal  cracking  in  the  wearing  surface,  the  ad- 
vantage of  a  dry  sub-base  is  considered  essential.  It  is  the 
general  belief  that  brick  pavement  cracks  are  caused  more 
by  frost  action  than  high  temperature  stresses.  In  fact,  a 
sufficient  and  proper  drainage  of  the  subgrade  of  all  roads,  in- 
cluding the  brick  road,  is  regarded  as  of  the  utmost  import- 
ance. Frost  has  little  effect  where  moisture  is  almost  en- 
tirely absent;  hence  these  provisions  carefully  observed  are 
certain  to  reduce  to  a  minimum  all  deleterious  climatic  ef- 
fects. There  are  a  few  examples  of  brick  pavement  construc- 
tion that  the  writer  especially  desires  to  call  to  attention. 

The  Cleveland-Buffalo  I.  C.  H.  No.  2,  in  Lake  County,  is  a 
2^-mile  improvement  with  brick  surface  18  ft.  in  width, 
curbed  on  either  side,  with  a  24-in.  concrete  gutter  having 
a  2H-in.  concave  surface.  These  gutters  collect  the  water 
that  falls  on  pavements  and  lawns  and  conduct  to  catch- 
basins  connected  with  a  system  of  underground  drains.  The 
pavement  is  laid  on  a  4j^-in.  concrete  foundation.  The 
lawns  slope  back  from  gutters  and  the  park-like  effect  is  very 
pleasing. 

Many  of  the  brick  pavements  in  Northern  Ohio  on  streets 
and  roads  having  a  sandy  or  gravelly  soil,  are  laid  on  natural 
bed  foundations,  and  where  traffic  is  light  or  medium,  such 
streets  are  giving  first-class  service.  Many  such  streets  have 
been  been  in  use  20  years  and  more,  and  they  give  every 
evidence  of  being  good  construction. 

Two  streets  in  Norwalk,  Ohio,  have  been  laid  on  natural 
bed  foundations  and  edged  with  vitrified  curbs.  These  curbs 
were  made  on  a  regular  paving  brick  machine  with  three 
out  of  four  of  the  cutting  wires  removed,  thus  making  a 
block  that  when  burned  was  4x8^x1 5 J4  ins.  These  blocks 
were  set  with  the  854-in.  dimension  vertical  and  set  in  gravel 
*)r  crushed  limestone. 

The  pavement  when  grouted  with  a  1:1  cement  mortar 
practically  became  monolithic.  This  work  has  been  in  place 
^ess  than  two  years,  but  it  looks  like  good,  cheap  pavement 
construction.  The  writer  has  watched  for  a  number  of  yeart 
two  streets  in  a  small  village  that  were  curbed  with  ordinary 
paving  block  stood  on  end  and  thoroughly  grouted.  The 
earth  next  to  such  blocks  has  worn  away  in  places  and  the 
edges  of  bricks  have  become  rounded,  but  they  are  still  doing 
business  and  holding  the  pavement  intact. 

A  number  of  Ohio  roads  have  been  designed  and  con- 
structed with  concrete  foundation  and  curb  constructed  mon- 
olithic, and  such  construction  is  to  be  recommended. 
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Cuyahoga  County,  Ohio,  is  noted  for  its  brick  country 
roads,  there  being  over  350  miles  outside  of  the  City  of  Cleve- 
land. These  roads  have  generally  been  constructed  14  ft  in 
width,  located  on  the  side  of  the  roadway,  the  balance  of 
roadway  being  graded  to  a  width  of  7  ft.  or  more  and  used 
as  an  earth  drive. 

The  earlier  roads  built  were  constructed  with  rolled  foun* 
dations  and  not  very  much  attention  was  paid  to  matter  of 
drainage,  but  brick  roads  a?  now  constructed  are  well  drained 
and  provided  with  concrete  foundations.  Concrete  and  sand- 
stone curbing  is  employed,  and  in  all  cases  the  pavement 
slopes  so  the  surface  drainage  flows  away  from  the  earth 
track.  Raised  curb  is  often  used  on  the  outside,  and  oh 
hills-  raised  curbs  are  used  on  both  sides  of  pavement,  drain- 
age being  provided  by  catchbasins  and  underground  drains. 
On  hills,  hillside  block  and  Medina  block  are  used.  Traflic 
is  very  heavy  in  and  about  Cuyahoga  County,  and  the  brick 
roads  seem  to  have  solved  the  road  problem. 

In  conclusion,  it  may  be  said  that  brick  roads  and  streets 
should  always  have  a  solid  subgrade,  perfectly  drained;  that 
a  concrete  foundation  should  be  provided  wherever  traffic 
conditions  are  heavy,  and  that  the  surface  of  concrete  foun- 
dation should  be  made  true  and  smooth  and  exactly  parallel 
with  the  crown  of  the  street;  that  the  sand  cushion  should 
be  thoroughly  compact  and  from  1^  to  2  in.  in  thickness, 
that  a  cement  grout  filler  is  the  best  filler;  and  that  a  brick 
road  is  a  dependable  road. 

The  paramount  interest  in  brick  roads  that  more  greatly 
concerns  the  tax  paying  public  is  the  same  that  is  involved 
in  the  expenditure  for  any  road  no  matter  what  the  type, 
and  that  is  the  efficient  building  of  the  road  itself,  the  com- 
pliance with  the  plans  and  specifications.  The  proper  con- 
struction of  a  brick  road  is  no  more  difficult  than  the  con- 
struction of  any  other  kind  of  road,  but  every  requirement 
of  the  plans  and  specifications  should  be  carried  out.  Plans, 
specifications  and  contract  pre-suppose  that  each  and  every 
requirement  therein  is  a  part  and  parcel  of  a  necessary  ad- 
junct to  the  value  of  the  road  intended  to  be  built.  A  com- 
plete cooperation  of  the  combined  influences  of  public  senti- 
ment, official  authority  and  the  obligation  of  the  contractor 
is  necessary  to  reach  the  ideal  in  road  building.  Without 
the  combined  forces  of  all,  the  most  conscientious  official,  the 
most  diligent  contractor  or  an  anxious  public  acting  singly 
and  alone  cannot  attain  the  best  results. 


CHAIRMAN   PARKER:     Gentlemen,  you   have   heard   a 
very  interesting,  carefully  prepared  and  logically  concluded 
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paper,  and  I  imagine  that  you  will  have  some  difficulty  io 
picking  it  to  pieces.  However,  the  next  gentleman  who 
is  going  to  enlighten  you  is  one  who  probably  knows  more 
about  the  question  than  anybody  else  of  my  acquaintance, 
and  that  is  Mr.  Wm.  M.  Acheson,  of  BuflEalo,  Division  Eng- 
ineer of  the  New  York  Highway  Commission,  Mr.  Acheson. 
(Applause.) 

WILLIAM  M.  ACHESON  (Division  Engineer,  New  York 
State  Highway  Commission):  Afr.  Chairman  and  Gentle- 
men: My  discussion  will  probably  take  up  more  the  con- 
struction details  than  the  economic  side  of  brick  construction. 

In  the  building  of  a  brick  pavement,  I  think  that  the  con- 
struction details  are  very  important  and  that  every  one  of 
them  should  receive  its  full  weight.  The  preparation  of  a 
roadbed  or  subgrade  is  one  of  the  most  important  details 
in  connection  with  the  brick  road  pavement,  or  with  any 
pavement,  but  I  think  it  applies  more  truly  to  a  brick  pave- 
ment. By  this  is*  meant  getting  it  into  a  condition  to  aid  the 
pavement  in  giving  the  greatest  durability,  and,  at  the  same 
time  to  afford  the  greatest  resistance  to  all  climatic  con- 
ditions and  changes.  In  this,  drainage  is  a  very  essential 
item.  All  bad,  soft  or  yielding  soil  should  be  excavated  ana 
taken  care  of  by  tile  drainage  or  by  dry  soil  placed  in  it 
over  the  subbase  condition.  After  this  detail  is  gone  through 
with,  the  subgrade,  after  it  has  been  properly  compressed 
and  compacted  by  rolling,  should  agree  with  the  finished 
section  of  the  pavement  both  as  to  alignment  and  grade. 
Now,  in  connection  with  the  drainage  proposition  I  believe 
that  especially  on  cuts  we  should  look  out  for  trouble,  for 
frequently  when  we  go  into  cuts  we  open  up  sidehill  seepage, 
and  I  believe  that  in  that  connection  they  should  be  porous, 
that  we  should  look  to  the  sidehill  drainage  and  place  porous 
tile  on  the  upper  side  of  the  road,  and  this  tile  at  all  times 
should  be  at  least  8  to  10  ins.  below  the  frost  line,  for  it 
is  necessary  to  place  the  tile  under  the  roadbed.  This  tile 
should  be  so  placed  that  it  has  a  quick  run-off.  These 
ditches  should  be  so  arranged  that  we  are  insured  of  a 
quick  discharge  of  water  at  all  times  from  the  immediate 
vicinity  of  the  road.  After  drainage  the  next  important 
item  in  connection  with  the  subgrade  is  the  handling  of  cuts 
and  fills.  Fills  should  always  be  made  with  a  maximum 
layer  of  6  ins.  and  should  be  rolled  with  a  grooved  roller. 
In  all  cuts  particular  attention  should  be  paid  to  the  soil, 
for  it  has  been  frequently  demonstrated  from  past  experi- 
ence that  on  cuts  there  are  many  soft,  spongy  spots.  This 
is  primarily  caused  by  the  seepage  system  which  cuts  open 
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up.  After  the  subgrade  is  properly  prepared  as  to  its  rolling 
and  drainage,  an  important  consideration  is  the  alignment 
of  the  subgrade  in  connection  with  the  finished  pavement. 
The  alignment  of  the  subgrade  and  the  alignment  of  the 
finished  pavement  should  at  all  times  coincide.  You  should 
be  sure  that  you  get  your  finished  pavement  absolutely  down 
on  the  subgrade.  No  deviation  of  any  kind  should  be  made 
from  that  condition.  If  you  discover  such  deviation  in  the 
building  of  the  subgrade  you  won't  have  the  proper  align- 
ment and  the  subgrade  should  be  rebuilt.  If  you  will  do 
that  in  constructing  your  pavement  it  will  be  a  step  forward. 
After  these  details,  we  take  into  consideration  the  concrete 
base.  In  New  York  State  we  regard  today  the  concrete 
base  as  one  of  the  most  essential  details  for  the  real  life 
of  the  pavement.  Now,  I  say  this  after  the  experience  that 
we  have  had  for  the  past  year  on  all  the  roads,  and  we  have 
quite  a  number  of  brick  roads  in  Erie  County  and  Niagara 
County  where  we  have  had  defects.  Men  have  gone  out  and 
they  have  made  an  investigation  as  to  the  cause  of  these 
defects.  Sometimes  they  found  they  were  due  to  an  up- 
heaval, to  cracks,  to  breaking  of  the  bond,  and  in  90  per 
cent,  of  the  cases  this  was  all  charged  to  the  foundation. 
Frequently  we  found  that  after  a  frost  came  the  foundation 
popped  up,  and  it  broke  the  pavement.  We  went  into  it 
and  we  found  that  the  sub-soil  was  full  of  moisture  and 
that  the  drainage  system  was  such  that  it  didn't  take 
care  of  it.  We  found  that  in  some  cases  where  the  roads 
were  built  under  the  former  specifications  in  New  York 
State  the  use  of  local  material  was  allowed.  ^This  local 
material  was  sometimes  on  a  1:6  mixed  local  gravel  and  it 
specified  that  about  40  per  cent,  of  it  should  pass  through 
a  ^-in.  screen.  Well,  when  we  went  in  and  analyzed  that 
concrete  there  was  no  stability  to  it.  It  didn't  offer  any 
resistance.  It  just  simply  popped  up  and  one  man  could  go 
in  with  a  pick  and  shovel  and  probably  dig  out  10  yards  in 
a  day.  That  condition  shouldn't  ever  exist.  A  man  shouldn't 
be  able,  on  the  proper  kind  of  a  pavement,  to  dig  out  more 
than  6  sq.  ft.  in  a  day. 

Another  thing  that  we  have  done  in  New  York  State  dur- 
ing the  past  year  is  to  insist  that  the  concrete  foundation 
upon  its  completion  should  be  smooth  and  its  grade  and 
crown  parallel  to  the  finished  section  of  the  pavement.  Now, 
we  try  to  bring  that  up  from  the  subgrade  to  the  concrete 
pavement,  to  the  sand  cushion  and  to  the  finished  pavement 
— all  those  surfaces  parallel.  That  might  seem  like  going  a 
little  bit  too  much  into  detail,  but  where  we  found  the  bond 

ISS 


Digitized  by 


Google 


AMERICAN  ROAD  BUILDERS'  ASSOCIATION 
was  broken  on  the  different  pavements,  we  have  gone  into 
that  and  found  out  that  probably  in  one  section  of  a  pave-* 
ment  where  we  have  taken  up  4  or  5  sq.  yds.  they  had  a 
sand  cushion  of  ^  in.  in  one  place  and  probably  a  sand 
cushion  of  2  ins.  in  another,  and  the  trouble  was  primarily 
caused  by  the  concrete  foundation  not  being  parallel  with 
the  finished  section  of  the  pavement. 

Here  is  another  detail  that  I  think  should  be  brought  out 
at  this  time  in  connection  with  concrete  pavement.  In  New 
York  State  our  specifications  call  for  a  concrete  base  and 
so  much  per  cu.  yd.  of  edging,  and  the  bids  are  taken  upon 
lineal  feet.  Now,  I  think  in  this  connection  that  the  concrete 
specified,  and  the  bid  price  per  cu.  yd.,  should  include  the 
pavement  and  the  edging.  The  contractors  can  figure  on 
that  just  as  well  as  they  can  figure  so  much  for  edging  and 
so  much  per  cu.  yd.  for  base  work.  And  by  doing  that  we 
are  going  to  get  the  same  type  of  concrete  for  our  base 
as  we  get  for  the  edge.  Every  one  knows  that  we  have  got 
to  have  a  better  concrete,  or  have  got  to  have  a  very  firm 
concrete  for  the  edging.  If  we  don't  the  edging  will  wear 
off  very  soon.  We  have  pavement  built  on  the  boulevard, — 
probably  some  of  you  gentlemen  have  seen  it — on  which 
the  edging  is  now  down  a  half  an  inch,  or  from  a  quarter  to 
a  half  an  inch.  This  was  gravel  concrete.  Had  this  been 
the  proper  kind  of  concrete  that  condition  would  not  have 
existed. 

The  New  York  State  specifications  call  for  a  IJ^-in.  sand 
cushion.  I  believe  that  this  is  the  ideal  sand  cushion.  The 
sand  passes  through  a  ^-in.  screen.  Now,  the  sand  that  is 
used  for  sand  cushions  should  pass  through  a  K-in-  screen 
because  we  have  had  conditions  where  we  have  taken  the 
pavement  up,  and  found  out  that  there  was  one  pebble  in 
there,  probably  Yz  in.  or  even  to  IJ^  ins.  in  size,  and  one 
brick  Avas  riding  on  that  pebble.  That  caused  that  one  brick 
to  break  the  bond. 

In  this  connection  I  want  to  state  that  on  some  of  the 
roads  in  New  York  State  we  took  a  census  of  the  traffic 
from  seven  o'clock  in  the  evening  to  seven  o'clock  in  the 
morning  to  find  out  how  many  farm  vehicles  went  over  the 
road.  We  were  only  looking  out  for  motor-driven  vehicles. 
From  seven  o'clock  Friday  night  until  seven  o'clock  Satur- 
day morning  372  vehicles  passed  over  that  one  road.  Fully 
50  per  cent,  of  the  more  than  300  motor-driven  vehicles  had 
double  tires  on  the  rear.  Now,  there  is  the  condition.  That 
is  one  phase  of  the  traffic   that  you  have  got  to  look  out 
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for  in  building  your  brick  road  in  connection  with  the  sand 
cushion.  Now,  if  these  heavy  motor  trucks,  loaded  just  as 
heavily  as  they  can  go  with  fruit  and  vegetables,  pass  over 
a  brick  that  is  riding  on  a  pebble,  that  brick  has  got  to  go 
s.omewhere.  It  is  acting  as  a  fulcrum.  If  that  one  brick 
goes,  then  a  whole  area  goes.  Further,  in  taking  up  some 
of  these  conditions  I  have  discussed  them  with  Mr.  Blair 
and  others.  All  defects  or  failures  which  appear  in  com- 
pleted work  between  the  different  roads  are  taken  up  and 
discussed  with  the  men  of  our  engineering  force  in  order 
to  prevent  a  recurrence  of  the  same.  We  hs^ve  in  each 
county  in  New  York  State  during  the  construction  an  eng- 
ineer who  is  in  charge  of  the  construction  work  in  that 
county.  There  is  also  a  maintenance  man  who  has  charge 
of  the  repair  work.  When  any  problem  of  maintenance 
comes  up  the  condition  is  reported  to  the  office  and  is  dis- 
cussed at  the  meetings  which  are  held  every  Monday  morn- 
ing during  construction  seasons.  The  idea  of  that  is  to  make 
both  the  construction  and  the  maintenance  men  familiar 
with  the  conditions,  the  maintenance  man  familiar  to  repair 
and  the  construction  man  familiar  with  the  defect.  If  the 
concrete  base  is  absolutely  smooth — and  it  can  be  gotten 
that  way,  for  we  are  getting  that  condition — ^you  will  obtain 
a  sand  cushion  that  probably  won't  deviate  more  than  ^ 
in.  from  a  thickness  of  Ij^  ins.  over  total  length  of  the  road. 
But  you  have  got  to  watch  the  concrete  to  get  the  proper 
consistency.  It  can't  be  too  wet.  The  sand  cushion  is  rolled 
until  it  is  compact  and  firm.  We  allow  probably  as  a  maxi- 
mum 20  per  cent,  of  loam  in  our  sand.  We  do  that  because 
we  have  got  to  do  it.  I  would  like  to  see  10  per  cent,  rather 
than  20  per  cent.  Of  course,  that  is  one  matter  that  perhaps 
will  always  be  a  subject  of  a  great  deal  of  discussion. 

After  this  sand  cushion  is  prepared  and  rolled  then  the 
brick  are  laid  on  it.  In  laying  the  brick,  the  brick  should 
be  carried  to  the  paver  so  that  every  brick  is  in  such  a 
position  for  laying  that  the  paver  will  get  the  lugs  in  the 
same  direction  and  the  best  face  uppermost.  To  do  this 
we  have  got  to  have  an  intelligent  foreman  who  knows  the 
brick  business  from  A  to  Z  to  instruct  these  laborers  how 
to  do  it,  because  the  gangs  are  changing  from  day  to  day. 
A  brick  should  always  be  laid  on  its  head,  and  at  fto  time 
should  there  be  any  deviation  from  this  form  of  laying.  In 
connection  with  that,  I  was  at  Atlanta  and  while  there  I 
heard  them  discussing  the  laying  of  brick  on  the  side.  It 
seems  to  me  from  my  experience  with  the  brick  pavement 
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that  the  only  way  to  lay  it  is  on  the  brick's  edge.    Probably 
I  can't  give  any  tangible  reason  except  practice. 

In  all  of  our  brick  propositions  we  have  been  attempting 
to  break  in  engineers  who  were  absolutely  competent  as 
superintendents  and  our  aim  is  at  all  times  to  have  a  capable, 
experienced  man  who  is  an  engineer  as  the  inspector  on  the 
job.  We  do  that  and  have  him  work  in  conection  with  the 
contractor.  If  the  contractors  are  a  little  bit  lax  in  laying 
their  bricks  and  carrying  them  out  he  gives  the  benefit  of 
his  experience  to  the  contractor  or  the  foreman  in  charge 
of  the  brick  gang,  so  that  they  can  carry  on  their  work. 
It  means  a  benefit  to  the  contractor.  It  means  efficiency 
for  the  state,  for  it  cuts  down  the  time  for  inspection  which 
is  necessary,  and  it  means  satisfaction  to  the  public  to  get 
their  jobs  completed.  If  bricks  have  to  be  replaced — picked 
up  with  the  tongs — there  is  a  tendency  to  disturb  the  sand 
cushion,  and  if  we  can  have  the  men  so  instructed  by  the 
engineers  and  contractors  that  they  will  carry  the  brick  so 
that  there  are  very  few  changes  in  placement,  that  aids  in 
the  finished  pavement.  After  the  bricks  are  properly  placed 
we  use  about  a  6-ton  mechanical  roller,  and  we  insist  that 
the  contractor  roll  every  day  whatever  brick  he  has  got 
down.  We  go  further  than  that.  We  insist  that  they  grout 
We  don't  allow  them  to  get  down  a  large  area  and  wait 
for  grouting.  While  some  contend  that  brick  may  stand 
for  several  days  uninjured  before  the  filler  is  applied,  one 
rain  storm  will  do  much  damage  to  the  pavement — ^and  to 
the  contractor,  from  a  money  standpoint.  It  hurts  the  con- 
tractors and  it  hurts  the  division  engineer  to  go  out  there 
and  convince  him*he  has  got  to  take  up  the  pavement.  On 
the  Lake  Shore  Road  they  had  2,000  ft.  of  brick  down  and 
they  had  a  rain  storm.  The  sand  that  we  used  was  shell 
sand.  There  was  very  little  loam  in  it,  probably  5  or  6  per 
cent,  and  then  it  held  the  moisture.  There  was  practically 
no  grade,  but  in  all  of  our  edging  work  we  put  down  a  J<-in. 
pipe  through  the  edging  at  the  base  of  the  concrete  to  pro- 
vide for  drainage  and  to  protect  the  contractor  from  any 
rain  storm  which  may  come.  This  contractor  had  2,000 
ft.  of  brick  laid  and  he  wanted  to  grout  it  and  the  engineer 
didn't  believe  it  was  in  condition  to  grout  and  told  him  to 
roll  it  He  rolled  it.  He  had  to  take  up  the  2,000  ft.,  both 
the  sand  cushion  and  the  brick.  Had  the  contractor  grouted 
as  much  brick  as  he  got  down  every  day,  he  would  not  have 
had  that  trouble. 

In  conclusion  I  want  to  oflFer  a  suggestion.    This  applies 
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probably  more  to  brick  pavements  than  any  other  type  of 
pavement  that  is  constructed  of  either  brick  or  sandstone. 
It  applies  more  to  state  road  work  than  it  does  to  city  work. 
Contractors  get  their  brick  during  the  winter  and  frequently 
when  they  begin  excavating  they  are  careless  in  casting  the 
dirt  and  sometimes  they  cast  the  earth  over  the  brick  or 
probably  the  brick  are  along  a  road  where  it  is  very  dusty 
and  the  automobiles  cover  the  brick  with  dust.  Then  it  rains 
and  that  naturally  clothes  the  brick  with  dirt.  These  bricks 
cannot  be  grouted  successfully.  We  have  had  jobs  that  went 
on  during  the  past  year  where  we  have  had  to  wash  four 
miles  of  brick  with  a  hose  because  the  contractor  in  con- 
structing the  subgrade  threw  the  soil  over  the  bricks  and 
when  he  got  ready  to  lay  the  bricks  there  was  a  film  oi 
dust  and  dirt  all  over  them.  If  those  bricks  had  been  laid 
that  way  there  isn't  any  doubt  in  my  mind  that  the  grout 
would  have  failed.  'There  could  not  have  been  any  bond 
there  and  they  would  have  blamed  the  brick  pavement  when 
probably  it  was  really  due,  primarily,  to  the  engineer,  for 
he  should  have  seen  the  condition  on  this  job,  and  made 
sure  that  dirty  brick  were  not  placed  in  the  pavement.  I 
thank  you,   gentlemen,  very  much.    (Applause.) 

CHAIRMAN  PARKER:  This  discussion  by  Mr.  Acheson 
shows  you  that  he  has  gone  into  the  subject  very  carefully. 
He  is  a  very  good  example  of  the  care  that  is  taken  in  the 
State  of  New  York  now  to  do  all  their  work.  The  next 
gentleman  that  is  scheduled  to  take  part  in  this  discussion 
is  Mr.  Leonard  S.  Smith,  Professor  of  Highway  Engineer- 
ing at  the  University  of  Wisconsin. 

LEONARD  S.  SMITH  (Professor  of  Highway  Engineer* 
ing.  University  of  Wisconsin):  Mr.  .President  and  Gentle- 
men: I  have  been  very  much  interested  in  highway  work 
for  fifteen  years.  What  I  have  to  say  is  based  not  upon 
practical  experience  but  upon  very  careful  examinations  and 
study  of  highways  in  many  different  states,  both  in  this 
country  and  abroad.  The  details  of  construction  have  been 
so  fully  discussed  that  it  seems  futile  for  me  to  attempt  to 
add  very  largely  to  this  discussion  along  these  lines.  I  am 
sure  we  have  all  profited  by  this  paper,  coming  as  it  does 
from  a  man  who  has  constructed  pavements  so  successfully. 
I  cannot  resist  the  desire  to  give  Cleveland  and  Cuyahoga 
County  a  well  earned  compliment.  In  all  my  travels  and 
inspections  of  many  months  abroad  I  never  saw  such  a  fine 
system  of  highways  around  Paris  or  London  or  Munich  or 
any  other  large  European  city  as  I  have  seen  leading  out 
of  the  City  of  Cleveland.     (Applause.)    We  need,  we  Ameri- 
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cans,  to  consider  this  fact.  We  hear  a  g^'eat  deal  about 
pavements  in  European  cities,  but  we  can  show  them  some- 
thing also.  There  are  very  many  American  cities  which 
could,  if  they  chose  to  do  so,  duplicate  that  wonderful  sys- 
tem of  brick  highways  in  Cuyahoga  County,  a  system  usable 
every  day  of  the  year  and  every  hour  of  the  day. .  I  feel 
like  congratulating  the  people  who  live  in  the  Mississippi 
Valley,  because  you  are  so  close  to  paving  brick  factories 
that  you  are  able  to  use  such  materials  and  use  them  at  a 
reasonable  price.  I  regret  very  much  that  in  my  own  state 
of  Wisconsin  we  do  not  have  a  single  paving  brick  factory. 
Instead  we  have  our  enormous  deposits  of  excellent  gravcL 
Because  of  high  freight  rates  the  use  of  brick  in  my  state 
will  have  to  be  limited  to  a  less  amount  than  what  we  would 
otherwise  use. 

Now,  I  wish  to  make  a  few  general  statements  that  I  hope 
may  be  of  some  interest  to  you.  First,  in  regard  to  the 
selection  of  a  pavement.  The  system  commonly  found  in 
America  is  responsible  for  a  very  large  part  of  our  pavement 
failures.  The  selection  of  pavements  in  this  country  is  abso- 
lutely wrong,  as  I  see  it.  The  reason  why  Europe  has  so 
much  finer  pavements  than  we  is  not  because  European 
highway  engineers  know  more  than  we  do,  it  is  not  because 
they  take  greater  pains  in  their  specifications,  but,  gentle- 
men, it  is  in  large  part  because  the  selection  of  pavements 
in  Europe  is  put  in  the  hands  of  experts,  where  such  selec- 
tion belongs,  instead  of  being  left  to  politicians  and  property 
owners,  as  often  is  true  in  America.  Europeans  have  learned 
that  the  expert  saves  them  money.  Their  experts  are  not 
the  rulers  of  the  people,  as  some  seem  to  believe,  but  are 
indeed  the  servants  of  the  people.  The  German  people  have 
a  much  greater  appreciation  of  science  than  we.  The  theory 
in  this  country — that  we  are  all  born  equal  and  that  we  grow 
up  equal  in  knowledge — is  absurd.  In  fact,  no  one  believes 
in  the  Jack-of-all-trades.  The  belief  that  the  man  who  lives 
along  the  street  can  choose  its  pavements  more  wisely  than 
the  trained  expert,  has  no  real  basis  in  fact.  The  founda- 
tion of  such  expertness  is  generally  limited  to  consideration 
for  his  own  pocketbook.  And  how  can  any  such  considera- 
tion as  that  of  first  cost  only,  wisely  determine  the  character 
of  a  pavement?  Such  a  system  does  not  obtain  in  Europe, 
but  the  trained  expert  selects  the  pavements. 

Something  was  said  yesterday  in  regard  to  the  eng^ineers 
not  putting  in  any  better  pavement  than  public  sentiment 
would  justify,  or  something  like  that.  I  do  not  find  myself, 
as    I    understand   the   significance    of   that   statement,    quite 
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in  accord  with  it.  Will  we  not  make  progress  faster  and 
more  certainly  if  those  in  charge  of  public  improvements 
entertain  ideals  a  little  ahead  of  the  people?  This  is  in  fact 
the  general  practice  even  now.  If  everything  we  were  to 
do  must  first  be  subject  to  a  vote  of  approval  by  the  common 
people  we  would  be  greatly  handicapped.  It  seems  to  me 
our  engineers  had  better  put  down  a  road  that  for  the  first 
year  at  least  is  a  little  better  than  the  people  along  that 
road  think  they  ought  to  have.  Perhaps  it  may  be  consider- 
able better,  for  at  the  end  of  one  year  these  people  will  be 
converted  to  a  more  truthful  point  of  view,  and  in  the  end 
be  grateful  that  their  views  were  not  followed. 

The  next  point  that  I  wish  to  emphasize  is  the  gospel  of 
maintenance.  I  am  very  glad  to  say  that  in  this  country  I 
have  noticed  in  the  last  five  years  a  rapidly  growing  senti- 
ment along  the  lines  of  increased  efficiency  of  road  main* 
tenance.  This  matter  has  less  significance  with  reference  to 
brick  pavements  perhaps  than  to  any  other  types,  because 
our  brick  pavements  don't  fail  so  generally  or  so  quickly 
as  other  cheaper  types  of  pavement.  But  even  here  I  find 
myself  feeling  that  if  after  the  first  winter  our  engineers 
will  go  over  the  brick  roads,  as  no  doubt  they  frequently, 
but  not  always  do,  and  pick  out  the  soft  bricks,  note  the 
cracks  and  settlements  and  repair  same  promptly,  a  stitch 
in  time  would  save  ninety-nine  even  with  a  brick  pavement. 
Certainly  the  gospel  of  maintenance  is  true  with  other  types 
of  pavement.  Moreover  the  same  authority  which  directs 
the  construction  of  roads  and  pavements  should  direct  their 
maintenance.  Foreign  engineers  realize  fully  the  importance 
of  this  principle,  and  the  result  is  reflected  in  their  generally 
fine  roads.  In  Europe  they  start  in  to  repair  the  roads  the 
day  after  they  are  built.  Indeed,  the  same  contractor  who 
builds  a  broken  stone  road  piles  up  along  the  road,  every 
100  meters  or  less,  a  pile  of  diflFerent  sizes  of  stone,  needed 
for  the  repair  of  that  road.  And  the  day  after  the  road  is 
completed  and  each  following  day  a  man  goes  along  and 
puts  a  spoonful  here  and  a  shovelful  there  and  if  needed  a  > 
wheelbarrowful  there.  The  result  is  a  good  road  all  the  time. 
They  start  in  to  repair  roads  the  day  after  they  are  built, 
while  in  America  too  often  we  start  in  to  repair  our  roads 
the  day  after  they  are  ruined.  We  need  to  emphasize  that 
point.  In  no  other  way  can  we  make  money  go  so  far  as 
by  adopting  a  system  of  systematic  maintenance. 

Gentlemen,  we  in  America  know  just  as  well  how  to  make 
pavements  as  they  do  in  Europe.  Indeed,  the  European 
engineer  looks  to  America  for  the  solution  of  many  pave- 
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ment  problems,  especially  problems  connected  with  bitumin- 
ous pavements.    A  few  weeks  ago  in  connection  with  some 
consulting  work  I  was  doing  in  a  city  of  over  400,000  people, 
I  had  occasion  to  inspect  several  miles  of  brick  pavement 
that  went  out  of  guarantee  in  1914.    I  regret  to  say  that  in 
the  whole  area  I  was  not  able  to  find  more  than  a  block  or 
two  that  would  be  what  I  would  call  a  good  brick  pavement 
The  pavement  had  failed  for  two  reasons:  First,  because  of 
poor  brick,  second,  the  cement  grout  had  failed  miserably. 
There  seemed  hardly  a  brick  that  was  properly  protected  on 
its  edge.     I  want  to  say  to  you  brick  men,  if  there  are  any 
present,  that  that  is  the  way  to  destroy  your  business.     It 
is  up  to  you  to  see  that  that  sort  of  thing  is  not  generally 
done.     In  this  city  that  I  speak  of  brick  pavements  are  not 
in  great  favor,  and  can  you  wonder?     I  am  going  to  make 
this  fact  the  occasion  of  a  timely  warning.    I  believe,  gentle- 
men,  that  we   will  get  along  much   faster,  you  will   make 
more  money — that  appeals  to  you  Americans — ^you  will  make 
more  money  out  of  your  brick,  if  you  pay  more  attention  to 
your  inspection,  and  that  inspection  had  best  start  right  in 
the  brick  factory.    It  had  better  start,  it  seems  to  me,  from 
the  choice  of  materials,  the  raw  materials,  the  shale  itself. 
Especially  do  you  need,  it  seems  to  me,  to  be  more  particular 
in   the  selection  of  the  brick  as  it  goes  into  the   cars  for 
shipment.     In  a  number  of  cases  I  fear  the  men  who  are 
doing   this   work   are   inadequate   in   experience,   inadequate 
in   education,  and,  perhaps,   inadequate   in   numbers.     I   be- 
lieve   that   it   is   greatly   to   your   advantage,   and   certainly 
greatly  to  the  advantage  of  our  people,  if  you  inspect  your 
brick  at  the  factory  more  closely  than  you  are  sometimes 
doing  now.     I  may  be  endrely  mistaken  about  this,  but  as 
it  seems  to  me,  it  would  be  just  as  ridiculous  in  our  state, 
where  we  have  produced  enormous  quantities  of  white  pine 
lumber,  if  we  sawed  our  logs  all  into  one  grade  instead  of 
as  we  do,  into  number  1  lumber,  number  2  lumber,  number 
3  and  number  4.     Just  as  absurd  would  it  be  for  us  to  put 
all  our  lumber  into  one  pile,  selling  it  at  a  single  price,  as 
it  is  for  you  brick  men  to  put  all  of  your  brick,  or  nearly 
all  of  it,  into  one  pile,  and  call  it  paving  brick.     Now,  I  am 
all   on   the   outside  and   I   may   be   entirely  wrong  on   that 
proposition,  but  that  is  the  light  that  comes  to  me.    We  will 
make   progress   faster,   it   seems   to   me,   if  you   gentlemen, 
instead   of  paying  the  unnecessary  expense — the  frieght  to 
the  distant  city,  the  cartage  on   the  brick  rejected  out  on 
the  street,  its  carting  back  to  the  railroad  track  and  then 
again  back  to  the  distant  factory,  expenses  which  make  this 
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brick  practically  a  total  loss — it  seems  to  me  it  will  be  far 
better  icfr  you,  you  will  make  more  money  yourself,  if  you 
will  only  be  more  careful  in  your  selection  of  the  brick. 

Some  engineers  are  altogether  too  particular  in  regard  to 
their  inspections.  I  have  frequently  found  excellent  brick 
in  the  pile  that  had  been  rejected.  I  have  not  time  to  stop 
on  that,  but  it  seems  to  me  we  engineers  need  to  consider 
a  little  more  carefully,  to  be  more  expert  in  the  selection 
of  the  brick  to  be  rejected,  than  we  have  been  in  the  past. 

I  am  glad  to  bear  witness  to  the  fact  that  the  attitude  be- 
tween material  men  and  the  general  public  has  chan^d 
greatly  in  the  last  ten  years.  I  can  remember  ten  years  ago 
when  the  material  men  were  very  unwilling  to  give  away 
their  experiences.  Such  knowledge  was  regarded  a  state 
secret,  private,  and  not  to  be  disclosed  or  given  away.  It 
constituted  their  stock  in  trade.  This  showed  an  entire  lack 
of  team  play.  How  differently  are  such  matters  regarded 
today  is  illustrated  by  this  very  congress.  In  the  football 
field  we  find  it  is  absolutely  necessary  in  order  to  put  the 
ball  over  to  have  team  play.  I  believe  in  business  it  is 
equally  true  that  we  go  forward  together.  One  crowd  of 
men  can't  make  progress  with  the  great  mass  left  behind 
them.  We  have  got  to  go  forward  together,  material  men, 
manufacturers,  engineers,  contractors.  We  need  team  play; 
we  need  team  play  in  the  families;  there  is  the  first  place  to 
teach  team  play.  There  should  be  team  play  between  the 
father  and  son,  between  the  mother  and  daughter.  Perhaps 
if  we  were  taught  team  play  earlier  in  the  game  ^e  would 
not  be  so  lacking  in  it  as  we  grow  older. 

I  am  glad  to  see  the  evidence  of  a  growing  spirit  of  team 
play  between  the  material  men  and  the  public.  You  are 
getting  to  urge  your  materials  promiscuously  less  and  less. 
You  are  now  aware  of  the  fact  that  the  best  pavement  under 
all  circumstances  is  not  your  special  pavement,  and  to  some 
extent  you  study  the  needs  of  the  community  and  think  about 
the  future  of  your  product  five  years  from  now  and  ten  years 
from  now.  It  is  only  as  you  do  that  that  you  are  going  to 
make  the  most  of  your  business.  If  your  concern  thinks 
only  of  the  sales,  of  your  progress  in  1914,  and  thinks  not 
of  1915  and  1925  you  are  not  going  to  make  as  much  money 
as  you  otherwise  would,  and  our  communities  will  not  get 
the  service  that  they  properly  are  entitled  to.  I  know  of  no 
other  one  association  that  has  done  any  more,  perhaps-  as 
much,  to  bring  about  this  condition  of  team  play  as  has  the 
National  Paving  Brick  Manufacturers'  Association.  I  have 
seen  evidences,  and  you  have  seen  evidences,  of  their  desire 
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to  get  a  first-class  specification.  I  believe  they  have  done 
this  community  and  every  community  in  the  United*  States  a 
very  great  service.  It  may  be  they  had  selfish  motives,  but 
the  fact  is  they  certainly  have  conferred  blessings  on  us  all. 
And  other  material  men  have  done  likewise,  the  concrete 
folks  have  preached  this  same  sermon  to  the  people  and 
other  material  men  have  done  the  same  and  it  is  a  most 
hopeful  thing  that  this  is  generally  true  today.  We  owe  a 
great  debt  of  gratitude  to  the  men  who  arc  conducting  your 
campaign  for  standard  brick  pavements.  I  wonder  if  you 
manufacturers  appreciate  the  good  that  is  coming  to  you 
because  of  such  efforts?     Are  you  supporting  your  officers? 

One  of  the  greatest  improvements  in  paving  brick  is  the 
new  style  of  brick — the  wire-cut-lug,  now  so  generally  made 
in  this  country.  It  should  greatly  add  to  the  life  of  a  prop- 
erly built  brick  pavement.  Ten  years  ago  I  had  a  sample 
of  a  brick  road  that  Mr.  Blair  sent  me  from  Terre  Haute, 
a  pavement  which  had  about  15  years  of  service  and  it  im- 
pressed me  greatly.  I  said,  "Why  don't  you  make  that  kind 
of  brick  today?"  He  did  not  give  me  a  very  satisfactory 
answer,  but  in  the  meantime  we  have  seen  the  development 
of  the  wire-cut-lug  brick.  It  seems  to  me  this  brick  gives 
great  promise  for  very  materially  improving  the  brick  road. 

There  is  one  other  point  that  I  wish  to  make  and  then  I 
am  through.  I  was  very  much  impressed  in  studying  abroad 
the  matter  of  pavements  and  finding  the  excellent  results 
generally  secured.  Some  of  you  may  not  know  that  their 
specifications  do  not  compare  with  these  specifications  that 
have  been  discussed  in  this  congress.  They  do  not  go  into 
anything  like  the  detail  of  road  construction  that  our  speci- 
fications do.  Their  specifications,  if  you  read  them, — I  care 
not  what  kind  they  may  be — will  impress  you  as  being  in- 
complete, as  affording  a  great  many  loopholes  for  escape. 
But,  in  spite  of  that,  they  produce  fine  pavements.  What 
is  the  reason?  Let  us  study  this  case,  the  reason  why  with 
incomplete,  inadequate  specifications  they  are  able  to  con- 
struct uniformly  good  roads  and  good  pavements  under 
traffic  conditions  much  more  strenuous  than  those  we  have 
here.  The  explanation  is  this,  and  I  say  it  to  the  contrac- 
tors: It  is  due  to  a  certain  loyalty  which  the  contractors 
have  towards  that  work.  It  is  due  to  their  loyalty.  They 
seem  to  have  only  one  way  to  do  a  thing  and  that  the  best. 
The  short  cuts,  to  save  money  and  spoil  the  pavement  seem 
unknown.  Certainly  this  is  true  of  Germany  and  France;  I 
will  allow  that  it  may  not  be  so  true  of  England,  and  you 
would  not  be  surprised  since  we  are  English  ourselves,  most 
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of  US.  (Laughter.)  Now,  the  reason  as  I  see  it  is  this: 
This  contractor's  father  was  a  contractor,  his  oldest  son  is 
going  to  be  a  contractor,  and  some  way  or  other  they  have 
got  it  in  their  heads  that  their  business  is  to  make  a  first- 
class  pavement.  The  present  contractor  was  taught  by  his 
father;  his  son  is  now  in  the  same  business.  He  looks  for- 
ward to  taking  his  father's  position.  Anyway,  he  does  the 
work  just  as  well  as  he  knows  how,  and  the  engineer  does 
not  have  to  stand  over  there  and  lash  him  to  get  this  result. 
It  h  this  spirit  of  loyalty,  gentlemen,  that  I  wish  to  com- 
mend. I  do  not  think  that  any  kind  of  contract  or  any  kind 
of  specification  that  you  can  get  up  will  take  the  place  of 
downright  loyalty  to  the  work. 

Just  one  other  statement  about  that  and  I  am  through. 
It  has  been  my  experience — I  am  over  50  years  of  age — 
that  the  man  that  gives  the  most  gets  the  most.  Now,  go 
back  in  your  memory  and  see  if  that  is  not  so,  that  one 
who  is  always  on  the  lookout  to  skin  the  other  fellow, 
who  is  striving  to  turn  the  short  corner,  the  merchant  who 
deals  dishonestly,  the  doctor  who  answers  calls  only  when 
sure  of  his  fee,  generally  loses  out  in  the  long  run,  while  the 
man  who  tries  to  give  the  most  service  for  the  money  is 
finally  rewarded;  he  can't  prevent  success^  he  needs  not  to 
strive  for  it.  Such  a  contractor  is  never  without  work  or 
without  friends  and  best  of  all  he  loves  his  work — even  in 
America  money  cannot  take  the  place  of  that.  I  thank  you. 
(Applause.) 

CHAIRMAN  PARKER:  I  judge,  gentlemen,  from  your 
applause,  that  you  agree  with  the  last  speaker.  My  exper- 
ience is  that  having  given  a  good  deal  I  have  received  very 
lijtle.  (Applause.) 

The  next  speaker,  gentlemen,  is  the  old  war-horse,  Major 
Crosby,  of  Baltimore.  He  is  supposed  to  be  one  of  the 
oldest  in  the  field  who  have  had  experience  in  all  lines, 
and  is  a  person  of  great  personal  eloquence,  so  I  trust  all  of 
you  won't  go  out  until  you  have  heard  him.  Major  Crosby. 
(Applause.) 

MAJ.  W.  W.  CROSBY  (Consulting  Engineer,  Baltimore, 
Md.):  Gentlemen,  Mr.  Parker  has  a  habit  of  setting  a  pretty 
hard  stunt  for  other  people  to  follow  and  he  has  not  de- 
parted  from    his   usual    custom,    I    find,    in    introducing  me. 

I  want  to  congratulate  this  assembly  most  heartily  and 
sincerely  on  the  discussion  to  which  we  have  just  listened. 
In  attending  road  conventions,  ever  since  the  early  days  of 
this  association  I  think  I  have  seldom  heard  a  discussion 
that  contained  as  much  meat  and  was  as  forcibly  expressed 
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as  the  one  I  have  just  listened  to,  as  regards  a  great  many 
general  points. 

The  previous  speakers  on  the  subject  of  brick  have  fairly 
covered  the  subject.  The  paper  of  the  gentleman  from  Ohio 
was  most  interesting  and  informing  to  me,  as  regards  con- 
ditions in  Ohio.  The  discussion  by  the  gentleman  from 
New  York  was  extremely  interesting  as  regards  New  York 
conditions  and  in  my  judgment  he  went  thoroughly  and  well 
into  construction  details.  Therefore,  I  don't  propose  to 
attempt  to  cover  the  entire  subject,  or  even  the  subject 
of  construction  details  fully.  I  merely  wish  to  make  one  or 
two  points.  In  making  those  points  and  in  order  to  preveni 
a  misinterpretation  of  any  remarks  that  I  may  make  I 
should  like  to  state  first  that  I  am  and  have  been  for  a  num- 
ber of  years  a  great  friend  and  advocate  of  brick  pavement 
under  certain  conditions. 

Now,  referring  again — ^and  I  probably  shall  have  to  do  it 
pretty  often — to  Mr.  Smith's  remarks,  because  they  were  so 
comprehensive  and  well  put,  I  must  say  that  I  api  not  an 
advocate  of  brick  roads  under  any  and  all  conditions;  I  do 
not  believe  in  a  permanent  road  any  more  than  he  does, 
or  in  a  standard  road  for  universal  application  any  more  than 
he  appears  to.  I  think  the  question  of  selection  is  most  im- 
portant. I  might  say  further  that  I  believe  that  brick  pave- 
ments are  rapidly  increasing  in  application  and  use.  The 
unquestionable  tremendous  increases  in  traffic  in  the  past 
few  years,  accompanying  the  improvement  of  the  public 
highways  of  the  country  has  demanded  a  more  substantial, 
more  "dependable," — a  very  happy  word — road  crust  than 
we  have  formerly  been  accustomed  to.  Purely  for  illustra* 
tion  as  to  the  increase  in  traffic,  references  to  the  reports  pf 
the  Illinois  Commission  show  a  total  increase  in  traffic  there 
in  five  years  of  21  per  cent.  That  is  an  average  increase  ot 
a  little  over  4  per  cent,  a  year.  That  was  between  the  years 
1907  and  1912.  Now,  mind  you,  between  those  yeairs  in 
Illinois  the  road  improvement  in  actual  results  had  not  gone 
on  very  rapidly,  not  as  rapidly  as  in  some  other  states. 
They  were  getting  ready  for  it  but  had  not  built  very  many 
miles  of  road.  In  Maryland  we  began  somewhat  earlier  and 
got  a  little  start  over  Illinois.  I  commenced  to  take  traffic 
censuses  in  1904,  that  is  just  10  years  ago,  and  my  figures 
show  that  there,  where  an  average  of  the  traffic  on  one  road 
was  47  vehicles  an  hour  in  1904,  and  this  on  a  not  heavily 
traveled  road,  in  1913  it  was  94  per  hour,  or  an  increase  of 
100  per  cent,  in  the  nine  years,  a  little  over  11  per  cent,  a 
year.     On  another  road,  and   this  a  more  heavily  traveled 
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road,  the  first  traffic  census  showed  in  1906  an  average  of  22 
vehicles  per  hour,  and  in  1914,  eight  years  later,  it  showed 
an  average  of  295  vehicles  per  hour,  an  increase  of  1,240  per 
cent,  in  the  eight  years,  or  over  155  per  cent,  a  year.  On 
another  road  in  Maryland,  the  average  in  1910  was  21 
vehicles  per  hour,  95  in  1912,  and  252  in  1913.  Censuses 
of  Massachusetts,  where  the  road  improvement  has  gone  on 
even  longer,  show  corresponding  figures,  that  is,  that  the 
traffic  is  rapidly  increasing. 

It  is  a  fairly  well  known  fact,  but  it  ought  to  be  em- 
phasized a  bit,  that  the  minute  you  improve  a  road  you  invite 
traffic  to  it.  The  traffic  does  not  consider  declining  the  in- 
vitation, but  even  before  the  invitation  is  extended,  before 
the  road  is  completed,  crowds  in  and  tries  to  use  it,  and 
you  must  provide,  in  building  a  road  crust,  for  the  accommo- 
dation of  a  considerably  greater  traffic  than  existed  over 
that  road  before  the  improvement  was  begun  or  contem- 
plated. Those  points  I  think  perhaps  illustrate  why  I  say 
that  the  propriety  of  brick  roads,  notwithstanding  that  their 
cost  is  greater  than  that  of  macadam  or  some  other  crusts, 
is  extending  rapidly  and  that  I  think  that  there  is  a  great 
field  for  them. 

Now,  I  agree  again  with  Prof.  Smith  most  heartily  when 
he  says  that  he  thinks  it  is  up  to  the  brick  manufacturers 
to  look  far  enough  ahead  to  provide  for  ultimate  success 
and  not  purely  temporary  profit.  That  is,  that  they  must 
anticipate  in  their  methods  of  production,  in  their  methods 
of  selection  or  grading,  as  far  as  possible  the  defects  which 
are  bound  to  occur  in  any  product  of  human  hands.  They 
cannot  produce  something  which  is  perfect  and  will  remain 
perfect  indefinitely.  They  must  expect  defects  and  try  to 
forestall  them,  and  their  final  success  and  ultimate  profit 
will  be  the  greater  the  more  they  pay  attention  to  the  future. 

Some  of  the  defects  that  are  perhaps  more  common  in 
brick  pavements  are  the  wearing  of  the  brick  pavements 
into  holes.  The  gentleman  from  New  York  explained  how, 
starting  from  one  defective  brick,  the  gradual  disintegra- 
tion of  the  area  around  that  brick  followed.  The  holes  are 
a  serious  defect.  If  the  brick  pavement  wore  down  uniformly 
and  no  holes  appeared  you  can  readily  see  that  it  would  give 
far  greater  satisfaction  with  less  cost  for  maintenance  than 
a  road  which  wore  into  holes  needing  to  be  repaired  in  order 
to  keep  the  surface  smooth.  Another  criticism  of  brick 
pavements  in  some  cases  is  as  to  their  noisiness.  Until  we 
have  a  standard  for  the  measurement  of  noise  it  is  difficult 
to  say  which  is  a  noisy  pavement  and  which  is  not  a  noisy 
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pavement,  excepting  perhaps  in  cases  of  those  pavements 
that  lie  near  the  extremes  in  each  case.  As  you  approach 
the  line  dividing  the  noisy  from  the  not  noisy  it  is  difficult 
to  say  on  which  side  of  the  line  any  particular  pavement 
lies  because  of  the  lack  of  standard  for  measuring  the  amount 
of  noise.  We  had  a  rather  peculiar  case  the  other  day  in 
the  City  of  Baltimore.  Our  Paving  Commission,  capably 
headed  by  Mr.  Compton,  who  is  attending  the  convention, 
was  petitioned  by  some  retail  dealers  and  bankers  on  a 
certain  street  to  substitute  for  a  granite  block  pavement  in 
fair  condition  a  less  noisy  pavement.  There  was  a  single 
car  track  in  the  middle  of  the  street.  The  Commission 
granted  the  request  and  ordered  sheet  asphalt  placed  on  thai 
street.  The  line  of  car  tracks  seemed  to  necessitate  a  brick 
pavement  within  the  rails.  It  did  not  extent  outside  the  rails. 
There  was  one  liner  outside,  which  I  think  was  of  wood 
block,  and  then  the  asphalt.  The  pavement  was  laid  and 
after  the  street  was  opened  to  traffic,  much  to  my  surprise 
and  no  doubt  to  the  surprise  of  the  Commission,  there  were 
some  vigorous  complaints  as  to  the  increased — mind  you, 
increased— noisiness  of  that  asphalt  street.  The  street  cars 
seemed,  in  the  minds  of  the  people,  to  produce  a  great  deal 
more  noise  than  even  the  combined  traffic  over  the  entire 
street  before.  I  was  curious  enough  to  go  down  and  make 
some  personal  observations.  My  conclusions  are,  I  trust, 
not  extremely  premature  and  are  offered,  I  assure  you,  for 
what  they  may  be  worth,  that  there  is  at  times  a  more 
penetrating  noise  than  there  was  before.  It  seemed  to  come 
from  the  space  between  the  car  tracks  where  the  bricks 
were  laid.  I  theorized  that  the  smoother  surface  of  the 
brick  pavement  reflected  the  sound  waves  exactly  in  the 
same  way  that  light  waves  are  reflected  from  a  smooth  sur- 
face and  not  from  a  rough  surface.  The  sound  came  down 
and  was  thrown  back  with  less  loss  of  sound  from  the 
smoother  cement-filled  brick  surface  than  was  the  case  with 
the  stone  block  pavement,  which  was  rough.  Another  thing, 
that  might  have  caused  the  greater  noise,  is  that  a  brick 
pavement  is  more  resonant  than  a  stone  block  pavement. 
The  brick  itself  is  what  may  be  called  more  resonant  than 
the  stone  block.  Now,  going  on  that  theory  and  with  the 
purpose  of  trying  to  find  some  way  to  improve  the  brick 
pavement  it  has  occured  to  me  that  something  might  be 
done,  without  loss  of  value  in  the  results,  in  the  way  oi 
providing  a  cushion  under  the  brick  which  would  be  61  less 
help  to  the  brick  in  reflecting  sound  waves,  and  of  less  help 
to  the  brick  in  living  up  to  its   resonant  character  than   is  * 
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the  ordinary  sand  cushion.  My  investigations  as  to  the 
sand  cushion  did  not  begin  with  this  matter  of  noisiness. 
The  question  of  the  depth  of  sand  cushion  and  the  questions 
of  getting  it  properly  in  place  have  been  serious  ones  for 
some  time  and  have  produced  considerable  discussion.  It 
will  be  readily  granted,  I  think,  that  the  thicker  the  cushion 
the  greater  difficulty  of  getting  it  evenly  spread  and  com- 
pacted and  generally  even  in  character.  And  it  will  be  as 
readily  granted  that  evenness  in  the  sand  cushion  as  to 
character,  composition,  compactness  and  its  surface 
are  all  very  important  points  for  successful  results.  With 
the  ordinarily-sec'ured  concrete  base  it  is  necessary  to  pro- 
vide a  certain  depth  of  sand  cushion  to  oflfset  the  inequali- 
ties which  have  been,  up  to  the  present  time,  apparently 
unavoidable  in  the  surface  of  the  concrete  base.  That  gives 
a  minimum  cushion  which  can  be  used,  but  if  only  that 
minimum  is  used  there  isn't  sufficient  resiliency  in  the  cushion 
under  the  brick  to  give  the  best  results,  and  in  the  cases 
where  the  cushion  is  simply  of  that  depth  required  to  re- 
move the  inequalities  in  the  concrete  base,  the  pavement 
has  not  given  as  good  results  as  where  a  certain  additional 
amount  of  sand  was  provided  as  a  real  cushion  to  the  brick, 
to  give  some  elasticity,  it  might  be  called,  to  the  pavement 
itself.  Among  the  brick  people  I  think  that  it  is  very 
generally  agreed  that  aboi^  an  inch  is  the  least  amount 
that  can  be  successfully  used  for  the  cushioning  effect.  If 
half  an  inch  is  necessary  for  taking  up  the  inequalities  we 
have  then  the  minimum  cushion  recommended  of  an  inch 
and  a  half.  The  original  recommendation  of  the  brick  peo- 
ple was  for  two  inches,  but  I  believe  that  extra  half  inch  was 
then  recommended  because  the  perfection  of  the  concrete 
base  as  to  evenness  had  not  reached  the  degree  being  reached 
now,  and  there  is  a  tendency  now  to  reduce  the  cushion 
to  an  inch  and  a  half. 

Even  with  the  inch  and  a  half  cushion  referred  to,  it  is 
quite  a  difficult  matter  to  get  it  evenly  spread  and  as  evenly 
compacted  as  is  always  desirable. 

The  thicker  the  sand  cushion  the  greater  its  liability  to 
displacement  afterwards.  Some  very  interesting  papers  have 
proceeded  from  this  very  locality  on  the  question  of  dis- 
placement of  sand  cushion  after  the  pavement  had  been  in 
service.  Along  the  lines  of  a  car  track  for  instance,  where 
a  brick  pavement  has  been  laid,  the  first  defects  generally 
appear  close  to  the  rail.  They  seem  to  be  caused  by  the 
pumping  up  and  down  of  the  rail  which  dislodges  the  sand 
cushion   under  the  brick  and  allows  them  to   drop  slightly 
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and  result  in  an  inequality,  which  itself  results  in  the  final 
destruction  of  the  pavement    In  some  instances  these  pave- 
ments have  been  opened  up  and  it  was  found  that  the  sand 
cushions  had  been  displaced. 

I  think  it  will  be  generally  agreed  that  the  question  of  dis- 
placement of  sand  cushions  b  pretty  serious  in  brick  pave- 
ment construction  and  an  effort  should  be  made  to  get  the 
sand  in  place  properly  at  the  start  and  to  provide  for  its 
staying  in  its  proper  place  as  long  as  possible.  It  occurred 
to  me  that  possibly  an  advantage  in  the  sand  cushion  could 
be  had  by  putting  in  with  the  sand  some  of  the  bituminous 
material  which  we  are  now  offered  in  such  great  variety  in 
the  market  for  other  purposes.  The  bituminous  materials 
are  of  rather  recent  development  and  I  don't  know  that  this 
matter  of  impregnating  the  sand  cushion  of  a  brick  pavement 
has  been  actually  tried  anywhere.  It  it  has  I  should  be 
greatly  interested  to  hear  more  about  it.  I  suggested  the 
idea  to  Mr.  W.  P.  Blair,  Secretary  of  the  Brick  Manufactur- 
ers' Association  some  time  ago.  It  seems  to  me  that  by 
placing  in  some  way  a  good  bituminous  material  in  with 
the  sand  for  the  cushion  several  results  might  be  secured  and 
a  considerable  advantage  might  be  had  in  the  ultimate  re- 
sults. For  instance,  it  might  be  possible  to  still  further 
reduce  the  thickness  of  the  sand  cushion  and  I  have  at- 
tempted to  show  you  why  as  great  a  reduction  as  possible 
is  desirable.  This  further  reduction  of  the  thickness  of  the 
sand  cushion  might  be  secured  by  the  addition  of  the  bitu- 
minous material  without  loss  of  resiliency.  In  other  words, 
perhaps  a  mixture  of  sand  and  pitch  a  half  an  inch  thick 
would  give  as  much  of  a  cushion  effect  as  a  bed  of  sand  alone 
an  inch  thick.  It  might  further  help  in  reducing  the  reso- 
nance of  the  brick  pavement  and  decreasing  the  noise.  It 
might  even  further  permit  the  use  of  certain  materials  which 
have  not  yet  been  successfully  used  as  a  cushion  for  brick 
pavements  and  this  might  be  of  advantage  in  certain  lo- 
calities. For  instance,  if  saw  dust  were  extremely  plentiful 
and  cheap,  as  it  is  in  some  localities,  would  not  it  be  possi- 
ble to  secure  good  results  and  perhaps  even  better  results 
than  we  have  been  securing  with  brick  pavements,  by  mix- 
tures of  saw-dust  and  bituminous  material  in  place  of  the 
ordinary  sand  cushion?  The  suggestions  may  apepar  to  be 
novel,  but  I  accept  the  responsibility  for  offering  them  and 
I  hope  that  they  will   receive  some  consideration. 

There  may  be  one  objection  to  the  use  of  the  bituminous 
material  in  this  way  and  that  would  be  the  additional  cost, 
but   if   the   reduction    in   the   quantity    of   the    sand    or   the 
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introduction  of  a  cheaper  material  than  sand  is  considerable, 
the  extra  cost  of  the  bituminous  material  might  be  off-set, 
and  finally,  I  think  it  will  be  rather  readily  granted  that  if 
proper  bituminous  material  were  used  the  tendency  to  dis- 
placement of  the  sand  cushion  under  traffic  and  under  service 
would  probably  be  much  less  than  the  tendency  of  ordinary 
plain  sand  such  as  is  usually  used  in  the  matter.  If  the 
results  suggested  are  actually  secured  by  the  introduction 
of  the  bituminous  material,  will  not  the  cost  of  maintenance 
be  reduced  and  the  brick  pavement  be  made  more  satis- 
factory even  than  now?     (Applause.) 

CHAIRMAN  PARKER:  The  next  gentleman  to  discuss 
this  question  is  Mr.  E.  H.  Christ,  of  Grand  Rapids. 

Mr.  Christ  is  not  here.  Will  you  take  his  place,  Mr. 
Blair? 

WILL  P.  BLAIR  (Secretary,  National  Paving  Brick  Man- 
ufacturers' Association):  The  suggestions  that  are  offered, 
differing  from  well  known  practice,  which  have  given  indis- 
putable evidence  of  worth  in  brick  road  building,  are  not 
unwelcome;  but  as  to  all  innovations  and  untried  measures 
for  improvement,  they  should  only  have  their  place  in  the 
experimental  field,  no  matter  how  worthy  they  may  seem, 
until  their  value  is  ascertained.  Such  a  suggestion,  for  in- 
stance, is  that  offered  by  our  friend.  Major  Crosby  from 
Maryland,  for  the  use  of  a  bituminous  cushion.  That,  as 
well  as  many  other  ideas  in  brick  road  construction,  is  being 
fully  tried  with  the  hope  that  a  greater  perfection  can  be 
attained.  But  in  the  meantime  it  is  urgently  advised  that  the 
details  which  have  given  the  country  so  many  magnificent 
streets  be  followed  fully  and  completely  complied  with  in 
the  interest  of  the  taxpayers  of  the  country  as  well  as  that 
of  our  own — that  these  details  so  ably  set  forth  by  Messrs. 
Laylin  and  Acheson  be  continued  in  use,  for  it  is  these 
methods  in  construction  that  have  resulted  in  pavements  20 
and  25  years  in  age  and  use  bearing  enormous  traffic  with- 
out any  repair  in  all  that  period. 

Something  has  been  said  as  to  the  manufacturers'  share  in 
trying  to  give  to  the  public  a  perfect  pavement.  I  want  to 
give  to  you  an  assurance,  as  coming  from  a  manufacturer, 
that  we  have  been  trying  and  we  believe  that  we  have  largely 
succeeded — at  least  a  great  number  of  the  manufacturers  of 
this  country — in  placing  upon  the  market  a  really  high  grade 
material  and  we  are  willing,  and  as  evidence  that  we  are 
willing  to  conform  to  our  obligations  in  that  direction,  in 
the  specifications  that  we  offer  to  the  public,  you  will  find 
a  permission  coming  from  us  at  the  last  moment  that  objec- 
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tionable  brick  may  be  rejected.     I  believe  that  is  all  1  care 
to  say.     Thank  you. 

CHAIRMAN  PARKER:  Mr.  Blair  was  unusually  brief. 
(Laughter.)  I  knew,  gentlemen,  that  he  had  a  lot  of  things 
that  he  had  got  to  get  off  some  time  during  this  conven- 
tion, and  I  am  giving  it  to  you  in  installments.  The  next 
speaker  is  Mr.  E.  A.  James,  the  engineer  of  the  County  of 
York,  Ontario,  on  the  subject  of  brick  pavement.  Mr. 
James. 

If  Mr.  James  is  not  here  you  are  permitted  to  discuss  the 
question  which  has  been  so  ably  presented  to  you  this  morn- 
ing and  I  will  be  glad  to  recognize  any  gentleman  that  has 
anything  to  say  that  has  not  been  said  already.  I  don't  think 
it  is  necessary  to  repeat  anything  that  has  been  said  and 
any  new  information  or  any  information  that  you  may  your- 
selves desire  is  germane  to  the  subject  and  we  should  be 
glad  to  have  any  of  you  take  part. 

NELSON  P.  LEWIS:  I  would  like  to  ask  the  members 
of  the  Committee  on  Resolutions  to  gather  here  for  a  brief 
meeting  immediately  after  this  morning's  session.  They  are, 
besides  myself,  Mr.  Sargent,  Maj.  Crosby,  Mr.  Dean,  Mr. 
Hirst,  Dr.  Pratt,  Mr.  MacDonald  of  Iowa,  Mr.  MacDonald 
of  Connecticut,  and  Mr.  Foster. 

E.  L.  POWERS:    Mr.  Chairman,  I  have  a  communication 
I  would  like  to  read.    It  is  from  Mr,  E.  H.  Lee,  of  Chicago, 
President  of  the  Western  Society  of  Engineers: 
Mr.  E.  L.  POWERS,  Secretary, 

American  Road  Builders'  Association, 

In  Convention,  International  Amphitheatre, 
Chicago,  111. 

Dear  Sir:  On  behalf  of  the  Western  Society  of  Engineers,  I 
wish  to  extend  to  your  convention  the  privilege  of  our  so- 
ciety rooms  at  1786  Monadnock  Block,  corner  of  Dearborn  and 
Van  Buren  Streets.  We  trust  that  members  of  your  convention 
will  feel  free  to  make  use  of  our  rooms  as  downtown  head- 
quarters. 

With  best  wishes  for  your  continued  success  in  .this  work.  I 
am. 

Yours  respectfully, 

(Signed)     E.  H.  LEE, 
'  President 
By  J.  H.  WARDER, 
Secretary. 


CHAIRMAN  PARKER:  I  hope,  gentlemen,  you  will  feel 
perfectly  free  to  discuss  these  questions.     Mr.  Connelly. 

MR.  CONNELLY  (Racine.  Wiscon-in):  I  would  like  to 
ask  Mr.  Laylin  the  main  objection  to  using  the  brick  with 
the  raised  letters? 
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MR.  LAYLIN:  Mr.  President,  we  all  recognize  the  im- 
portance of  thorough  grouting  in  our  brick  pavements.  It 
has  been  found  by  experience  that  grout  does  not  fully  fill 
the  joints  with  raised  letters.  I  think  that  answers  the 
question. 

MR.  CONNELLY:  Don't  they  answer  the  same  purpose 
as  the  lug? 

MR.  LAYLIN:  No,  too  many  types  of  brick  have  too 
many  letters.  If  they  had  only  about  four  letters,  they 
would  answer  the  purpose. 

M.  F.  BRAMLEY  (Pres..  Cleveland  Trinidad  Paving  Co., 
Cleveland,  O.):  Mr.  Chairman  and  Gentlemen:  I  had  the 
distinguished  honor  of  actually  working  on  the  first  brick 
pavement,  I  guess,  that  was  laid  in  Cleveland.  If  Mr.  Laylit^ 
had  asked  my  permission  I  would  have  asked  him  to  modify 
his  specification  to  one  extent  only.  That  was  emphasized 
by  the  learned  professor.  Mr.  Smith,  in  his  remarks  this 
morning,  and  I  am  very  grateful  to  Prof.  Smith,  from  the 
fact  that  he  does  not  come  from  the  same  alma  mater  that 
the  geologist  did  wh?  addressed  us  yesterday.  I  am  grateful 
that  he  takes  a  different  view  of  this  subject  than  the  geolo- 
gist did. 

The  one  point  that  I  wish  to  make  to  you,  Mr.  Chairman 
and  gentlemen,  is  this:  Mr.  Laylin  in  his  specifications  for 
bcick  road  work  provides  that  the  brick  shall  be  inspected 
on  the  highways.  In  those  specifications  he  requires  that 
when  10  per  cent  of  the  brick  are  rejected  the  entire  mass 
of  brick  may  be  rejected.  I  want  to  refer  to  the  argument 
made  by  Carlisle  here,  to  the  instructive  lessons  that  he 
gave  us  in  New  York,  where  they  handle  thousands  and 
thousands  of  tons  of  material,  how  he  illustrated  that  they 
even  went  so  far  as  to  go  to  the  gravel  banks  and  the  stone 
quarries,  and  all  the  various  materials  were  analyzed  in  ad- 
vance and  passed  upon  intelligently  in  advance.  It  does  seem 
to  me  that  the  brick  men  are  moving  backward,  that  the 
engineers  in  charge  of  brick  construction  are  not  at  least 
progressing  forward,  when  a  material  is  so  simple  as  a  brick, 
and  the  construction  is  so  centralized  at  one  point,  if  they 
do  not  insist  and  the  engineers  do  not  insist  that  the  brick 
should  be  inspected  at  the  factory.  Now,  I  submit  to  you 
gentlemen,  the  contractor  purchases  the  brick  at  the  factory, 
purchases  them  subject  to  the  approval  of  the  engineer.  The 
brick  are  delivered  to  the  nearest  siding  which  may  be  six 
or  eight  or  ten  miles  from  the  highway.  Those  bricks,  at 
very  great  expense — and  the  expense  is  charged  to  the  gen- 
eral public — are  hauled   and  delivered  on  the  highway,  and 
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subject  to  the  approval  of  the  engineer.  Eventually,  what 
is  the  practical  result?  Those  brick  are,  at  some  additional 
and  great  expense,  delivered  to  the  carriers  or  by  hand  or 
by  wheelbarrow  to  the  street.  They  are  laid  in  the  street 
If  the  street  is  sprinkled  and  the  bricks  are  sprinkled  and 
they  are  rolled  with  a  roller,  all  those  things  are  expensive 
items.  Time  is  going  on,  expense  is  accumulating.  After  the 
roller  has  progressed  over  the  work  sufficiently,  then  the 
inspector  starts  out  with  the  power  to  reject  the  brick  and, 
under  the  specifications,  he  may  reject  not  exceeding  10  per 
cent.,  and  then,  if  he  wants  to,  he  can  reject  the  whole  of 
the  brick. 

Now,  gentlemen,  stop  and  think  of  it  for  a  moment.  Think 
what  a  tremendous  expense  is*  to  be  borne  by  someone — 
a  tremendous  waste  which  is  absolutely  unnecessary.  Isn't 
it  possible^  if  the  highway  commissioner  of  New  York  can 
require  that  the  gravel,  the  crushed  stone  and  those  various 
ingredientsr  that  in  fact  do  vary  in  quality  and  in  kind  at  the 
bank,  that  the  brick  can  be  inspected  properly  at  the  factory. 
There  is  a  further  reason  why  they  should  be,  and  that  was 
touched  upon  by  the  gentleman  from  New  York  this  morn- 
ing. The  further  reason  is  this:  After  a  brick  has  once 
been  bedded  by  the  compression  of  the  roller,  then  that  brick 
has  found  its  bed  and  its  foundation,  its  base,  and  that  brick 
should  not  be  taken  out  except  for  grave  cause  and  sound 
reason.  (Applause.)  Those  bricks  are  bedded  in  the  street, 
and  when  you  remove  a  particular  brick  with  a  particular 
kiln  mark  or  a  particular  shape  and  substitute  in  its  place 
another  brick  with  another  kiln  mark  and  another  shape, 
you  are  giving  it  exactly  the  same  reason  to  destroy  itself 
in  its  bed,  because  a  lump  of  gravel  under  the  corner  of  the 
brick  will  start  disintegration.  It  starts  a  shattering  of  the 
grout  which  is  only  a  very  thin  peeling  at  most.  It  does 
occur  to  me,  Mr.  Chairman  and  gentlemen,  that  the  one 
important  thing  lacking  in  our  brick  specifications  today  is 
inspecting  at  the  factory,  and  I  do  hope  that  this  great 
assemblage  will  take  that  question   up  and  solve  it. 

Just  one  thing  more,  Mr.  Chairman  and  gentlemen.  A 
suggestion  was  made  as*  to  the  contractors  in  Europe,  as 
to  the  great  personal  interest  that  they  take  in  the  work. 
Now,  I  want  to  say  that  the  contractors  in  Europe  are  human, 
like  the  contractors  in  the  States.  We  lay  brick  pavements 
in  Ontario  and  we  lay  them  all  over  the  country,  as  well  as 
other  pavements.  I  find  human  nature  is  the  same  every- 
where.   You  pat  a  fellow  on  the  back  and  he  will  break  his 
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neck  for  you;  but  you  abuse  him  aud  he  won't.  You  treat 
a  man  kindly  and  work  in  harmony  with  him  and  he  will 
work  his  head  off  for  you.  You  abuse  him  and  he  won't. 
Now,  the  contractor,  like  the  engineer  in  this  country,  has 
been  gradually  set  aside.  He  has  been  gradually  pushed  off 
in  the  corner  until  today  he  is  the  dependent  contractor.  He 
is  the  hired  man  under  the  local  politician,  who  gets  two  or 
three  dollars  a  day  for  the  inspection.  (Applause.)  I  didn't 
finish  my  remarks  the  other  day  except  as  to  the  engineer. 
I  have  stayed  by  and  have  seen  the  engineer  gradually  put 
aside  by  the  local  politicians,  by  the  saloon-keeper  and  the 
fellow  who  has  sufficient  pull,  for  many  years,  and  during 
all  those  years*  the  engineer's  power  has  been  lessened;  dur- 
ing all  of  the  years  the  power  granted  to  the  political  in- 
spector has  been  increased.  As  to  the  contractor  today,  I 
don't  believe  there  is  a  specification  in  the  United  States 
that  gives  the  contractor  any  say  whatsoever  in  the  con- 
struction of  the  work.  Now.  the  contractor  should  honestly 
be  put  in  an  honest  position,  in  an  independent  position  with 
certain  rights.  Then  he  would  take  the  same  interest  in 
building  your  road  and  your  pavement  that  the  engineer 
would,  had  he  the  same  power  that  he  used  to  have  many 
years  ago. 

These  three  problems,  gentlemen^  I  think  are  serious — the 
engineer  graded  back  into  the  power  and  place  and  position 
where  he  belongs,  the  contractors  to  go  side  by  side  and 
be  graded  back  into  the  power  and  position  and  place  where 
they  belong  and  the  inspection  of  brick  at  the  factory.  I 
thank  you.     (Applause.) 

MR.  BLAIR:  I  would  like  to  make  an  explanation,  Mr. 
Chairman.  I  want  to  say  that  so  far  as  the  manufacturers 
of  brick  in  this  country  are  concerned  the  blame  c^n  hardly 
attach  to  them  for  lack  of  factory  inspection.'  But  I  am 
gratified  to  be  able  to  say  that  at  the  last  meeting  of  the 
American  Society  of  Municipal  Improvements — a  society  that 
has  much  to  do  with  specifications  in  this  country — it  was 
conceded  that  brick  should  be  inspected  at  the  plant.  All 
kinds  of  manufactured  materials  up  to  this  time  have  been 
conceded  that  right  of  inspection,  such  as  steel  and  iron  and 
almost  every  product  of  human  invention  that  goes  into 
construction  work.  It  is  true  brick  has  been  about  the  last, 
but  the  American  Society  of  Municipal  Improvements  has 
taken  the  matter  up,  and  now  many  of  our  states  and  cities 
are  following  that  lead,  and  we  hope  that  brick  inspection 
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hereafter    will    be    substantially    and    almost    wholly    at    the 
factory. 

MR.  LAYLIN:     Mr.  Chairman,  may  I  have  one  word? 

CHAIRMAN  PARKER:  You  see,  Mr.  Laylin,  we  have 
got  something  else  before  dinner. 

MR.  LAYLIN:     This  will  take  just  a  minute. 

CHAIRMAN  PARKER:  I  have  been  asked  to  cut  the 
discussion  a  little  bit  short,  but  go  ahead. 

MR.  LAYLIN:  The  Ohio  specifications  say  that  **Samp- 
ling  may  be  done  at  the  factory  prior  to  shipment  and  brick 
accepted  as  the  result  of  such  sampling  will  not  be  rejected 
as  a  whole,  but  will  be  subject  to  such  culling  as  may  be 
necessary  to  meet  all  of  the  requirements  except  that  of 
the  rattler  test."  I  will  say  we  have  had  as  many  as  a 
dozen  inspectors  at  plants  in  Ohio.  We  have  them  today. 
The  reports  are  coming  in  to  my  desk  from  the  inspectors 
at  the  plants.  It  is  becoming  more  general  in  Ohio  not 
only  to  inspect  brick  at  the  plant  but  in  many  cases  cement 
tests  are  made  from  the  bins  in  the  cement  milh  and  the 
bins  are  sealed.  Gravel  is  tested  from  the  pits.  The  Ohio 
specifications  for  material  have  resolved  themselves  almost 
entirely  into  a  mechanical  test.  Very,  very  little  is  left  to 
the  inspector  on  the  work  except  that  of  workmanship. 

CHAIRMAN  PARKEP:  Now,  gentlemen.  I  am  sorry  to 
cut  this  discussion  short,  but  we  have  got  to  do  it,  because 
you  have  now  the  subject  of  "Surfaces  or  Floors  for 
Bridges,"  which  has  to  come  in  before  the  afternoon  session, 
and  I  believe  the  discussion  of  it  will  have  to  be  put  over  un- 
til the  afternoon.  Mr.  Clifford  Older,  Bridge  Engineer  of  the 
Illinois  State  Highway  Commission,  will  present  this  sub- 
ject to  you. 


MR.  CLIFFORD  OLDER:  Mr.  Chairman  and  gentle- 
men: As  the  hour  is  getting  late  and  this  paper  was  pre- 
pared with  the  idea  that  I  would  be  able  to  use  slides  to 
show  certain  curves  and  prints  of  our  standard  bridge  floors, 
the  paper  loses  its  punch  without  the  pictures;  so  I  am  going 
to  disregard  the  paper  and  give  you  the  bald  facts  contained 
in  this  paper  in  the  shortest  possible  time.  I  will  try  to 
do  it  in  five  minutes  so  that  we  will  all  have  plenty  of  time 
for   the   afternoon   session. 

[At  this  point  Mr.  Older  gave  a  brief  resume  of  his  paper 
after  which  the  session  adjourned.  The  full  text  of  the  paper 
follows.] 
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Surfaces  or  Floors  for  Bridget 

By  CUFFORD  OLDER 

Bridge  Engint^r,  Illinois  State  Highway  Commission 

Definite  statistics  in  regard  to  the  number  and  length  of 
highway  bridges  for  any  considerable  mileage  of  highways 
are  difficult  to  obtain  and  are  not  at  present  available.  In 
some  states,  however,  we  are  able  to  ascertain  the  amount 
of  the  total  expenditure  for  bridge  work  of  all  kinds. 

Available  information  of  this  kind  seems  to  indicate  that 
approximately  one-half  of  the  funds  raised  for  ordinary  road 
and  bridge  purposes  are  expended  in  the  renewal  and  main- 
tenance of  bridges. 

It  is  evident,  therefore,  that  if  maintenance  expenditures 
are  to  be  reduced  to  the  minimum,  highway  bridges  and 
bridge  floors  should  receive  careful  consideration. 

Judging  from  conditions  in  Illinois,  it  is  probable  that  at 
least  90  per  cent,  of  all  existing  highway  bridges  are  provided 
with  nothing  better  than  plank  floors,  and  that  the  main- 
tenance of  these  floors  costs  approximately  15  per  cent,  of 
the  total  expenditure  for  road  and  bridge  maintenance,  or 
about  $10.00  per  mile  of  road  per  annum. 

Floors  for  New  Bridges. — It  is  a  simple  matter  to  provide 
strength  in  the  design  of  a  new  bridge,  to  accommodate  any 
of  the  various  modern  types  of  floors  or  wearing  surfaces. 

It  seems  desirable  to  select  a  type  of  floor  which  will 
permit  the  use  of  a  wearing  surface  of  the  same  kind  as 
that  on  the  adjacent  highway,  so  that  the  same  method  of 
maintenance  may  be  used  on  the  bridge  floor  as  elsewhere. 

The  difference  in  weight  of  various  types  of  floors  has 
but  little  effect  on  the  design  and  cost  of  concrete  bridges. 
Steel  bridges,  however,  are  materially  affected  in  both  design 
and  cost,. by  a  comparatively  small  variation  in  the  weight 
of  the  floor. 

The  saving  in  the  weight  and  cost  of  the  steel  in  the 
trusses  and  floor  system  for  the  lighter  floors  may  outweigh 
the  advantage  of  having  the  same  wearing  surface  on  the 
bridge  as  elsewhere  on  the  highway. 

Floors  for  steel  bridges  only  will  be  considered  in  this 
discussion. 

It  is  desirable  to  provide  an  independent  wearing  surface 
so  that  although  the  pavement  may  be  worn  practically 
through,  the  bridge  may  still  carry  traffic  with  safety. 

The  bridge  floor  should  then  preferably  consist  of  two 
elements. 
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The  sub-floor,  which  should  be  as  permanent  as  the  bridge 
superstructure  and  should  provide  the  necessary  strength  to 
transmit  the  highway  loads  to  the  floor  supports,  and  a 
wearing  surface  of  such  character  as  to  permit  of  economical 
maintenance. 

In  considering  construction  materials  for  both  these  ele- 
ments, the  matter  of  weight  increases  in  importance  with 
the  length  of  span. 

.  For  sub-floors  of  the  more  permanent  type,  buckle  plates 
with  concrete  covering,  reinforced  concrete,  and  creosoted 
plank  cover  the  field. 

For  wearing  surfaces,  brick,  concrete,  creosoted  blocks, 
macadam,  gravel,  mixtures  of  bituminous  materials  with  sand, 
gravel  or  stone,  plank,  ordinary  soil  and  practically  all  other 
varieties  of  surfacing  materials  have  been  used. 

In  comparing  costs,  it  is  necessary  to  consider  not  only 
the  cost  of  the  floor  and  its  maintenance,  but  also  the  effect 
of  the  weight  of  floor  selected  on  the  design  and  cost  of  the 
remainder  of  the  bridge. 

Classification  of  Floors  With  Respect  to  Weight — For  the 
purpose  of  considering  the  effect  of  the  weight  of  the  floor 
on  the  design  of  the  superstructure,  the  various  types  of 
floors  are  herein  grouped  in  four  classes. 

Class  A  Floors:  Floors  which  weigh  approximately  100 
lbs.  per  sq.  ft.  of  roadway  surface  are  included  in  Class  A. 
Floors  consisting  of  a  reinforced  concrete  sub-floor,  assumed 
to  weigh  SO  lbs.  per  square  ft,  on  which  is  placed  a  wearing 
surface  of  concrete,  brick,  macadam  or  gravel,  are  of  this 
class.  The  wearing  surface  is  assumed  also  to  weigh  SO  lbs. 
per  sq.  ft.  of  roadway  surface. 

Class  B  Floors:  Floors  which  weigh  approximately  6S  lbs. 
per  sq.  ft.  of  roadway  surface  are  included  in  Class  B.  Floors 
consisting  of  a  concrete  sub-floor,  with  a  creosoted  block 
wearing  surface  and  floors  consisting  of  creosoted  plank  sub- 
floors  with  a  brick  wearing  surface,  are  of  this  class. 

Class  C  Floors:  Floors  which  weigh  approximately  32  lbs. 
per  sq.  ft  are  included  in  Class  C.  Floors  consisting  of  a 
creosoted  plank  sub-floor  with  a  creosoted  block  wearing 
surface,  are  included  in  this  class. 

Class  D  Floors :  Floors  which  weigh  approximately  26  lbs. 
per  sq.  ft.  are  included  in  Class  D.  Floors  consisting  of  a 
creosoted  plank  sub-floor  with  a  wearing  surface  about  }i 
in.  thick,  composed  of  a  mixture  of  gravel  and  bituminous 
material,  are  of  this  class. 

Buckle  plate  floors  are  not  considered,  as  they  weigh  as 
much  and  cost  more  than  concrete  sub-floors. 

ise 


Digitized  by 


Google 


CONVBNTION   PROCEEDINGS 
Description  of  Floors  Illustrated. — Figure  1  shows  standard 
designs  used  by  the  Illinois  Highway  Department  for  the 
floors  above  mentioned. 
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FIG.     1— -STANDARD     DESIGNS    OP    THE     ILLINOIS    STATE 

HIGHWAY   DEPARTMENT   FOR  BRIDGE   FLOORS  OF 

CLASSES  A,  B,  C  AND  D. 

The  creosoted  plank  sub-floors  (Floor  C  and  Floor  D)  are 
crowned  by  bending  the  plank  over  the  stringers  and  anchor- 
ing the  ends  to  the  nailers  by  means  of  lag  screws. 
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The  creosoted  blocks  (Floor  B  and  Floor  C)  are  laid  on 
a  ^-in.  bituminous  felt  cushion,  which  is  coated  with  asphalt 
immediately  before  laying  the  blocks. 

Ship-lap  sub-plank  are  used  for  floors  having  a  bituminous 
gravel  wearing  surface.  The  use  of  this  form  of  sub-plank 
has  been  found  to  be  the  cheapest  and  most  effective  method 
of  preventing  the  leakage  of  the  bituminous  material. 

The  five  illustrations  on  Pages  158,  159  and  160  show  some 
of  these  floors  on  existing  bridges. 

Explanation  of  Curves. — The  curves  (Figure  2)  show  the 
weight  of  the  structural  steel  in  bridge   superstructures  as 


CONCRETE  SUB-FLOOR  READY   FOR  THE  WEARING  SUR- 
FACE—ILLINOIS HIGHWAY  BRIDGE. 


HIGHWAY    BRIDGE    IN    ILLINOIS— CONCRETE    SUB-FLOOR 
WITH    MACADAM    WEARING   SURFACE. 

1S8 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 


AN     ILLINOIS     HIGHWAY     BRIDGE     WITH     A     CREOSOTED 
PLANK    SUB-FLOOR    AND    A    BRICK    PAVEMENT. 


AN  ILLINOIS  HIGHWAY  BRIDGE  WITH  CREOSOTED  PLANK 
SUB-FLOOR.  READY  FOR  WEARING  SURFACE. 

a  percentage  of  the  weight  of  the  steel  in  superstructures  hav- 
ing Class  A  floors.  That  is,  the  weight  of  superstructure  steel 
in  bridges  having  floors  weighing  100  lbs.  per  sq.  ft.  is  taken 
as  100  per  cent,  and  the  weight  of  steel  required  for  the 
lighter  floors  expressed  as  a  percentage  of  this  weight. 

These  curves  are  based  on  the  weight  of  steel  in  spans 
which  conform  to  the  standard  designs  of  the  Illinois  High- 
way Department.  The  designs  used  provide  for  16-ft.  road- 
ways. The  curves  were  checked  at  a  number  of  points,  how- 
ever, for  18-ft.  roadway  designs  and  were  found  to  conform 
very  closely. 
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These  curves  are  sufficiently  accurate  to  enable  a  designer 
to  determine  the  relative  cost  of  steel  superstructures  having 
floors  of  various  types  and  weights. 

The  curve  (Figure  3)  is  based  on  the  curves  (Figure  2) 
and  shows'  the  average  per  cent,  variation  in  weight  of  steel 
for  a  variation  of  10  lbs.  per  sq.  ft.  in  the  weight  of  the  floor. 

Figure  4  shows  the  average  contract  price  for  the  Illinois 
Highway  Department  standard  16-ft.  roadway  steel  spans  with 
floor  complete. 

For  spans  up  to  80  ft.  inclusive,  riveted  pony  trusses  are 
used.  For  spans  from  90  to  160  ft.  riveted  Pratt  trusses  are 
used.  This  range  of  span  length  covers  at  least  90  per  cent 
of  the  highway  bridges  in  Illinois. 


BRIDGE    SHOWN   IN    ILLUSTRATION    ABOVE,    WITH    BITU- 
MINOUS GRAVEL  WEARING  SURFACE  IN  PLACE. 

The  average  contract  price  of  materials  is  as  follows: 

Structural  steel,  complete  in  place 1.03  ^  per  lb. 

Concrete  sub-floors,  including  reinforcing  8teel..|12.00  per  cu.  yd. 

Concrete  wearing  surface,  4  ins.  thick |0.90  per  sq.  yd 

Creosoted  sub-plank  (12-lb.  treatment)  com- 
plete in  place,  |70  per  thousand  feet,  board 
measure. 

Creosoted  block  wearing  surface SI. 80  per  sq.  yd. 

Bituminous  gravel  wearing  surface $0.60  per  sq.  yd. 

The  average  cost  of  sub-floor  and  wearing  surface  per  foot 
of  16-ft.  wide  roadway  (1.78  sq.  yds.  including  curbs)  is  as 
follows: 

Concrete   sub-floor   with    concrete   wearing 

surface   (wt.   100  lbs.  per  sq.  ft.) 14.25  per  ft.  of  bridge 

Concrete    sub-floor    with    creosoted    block 

wearing  surface  (wt.  65  lbs.  per  sq.  ft.)  . .  6.80  per  ft.  of  bridge 
Creosoted   plank   sub-floor   with   creosoted 

block    wearing   surface    (wt.    32   lbs.    per 

sq.  ft.)    7.80  per  ft.  of  bridge 
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Creosoted  plank  sub-floor  with  bituminous      * 

erravel  wearing  surface    (wt.   26  lbs.  per  ^^     ' 

id,    ft.)    5.16  per  ft.  of  brldire 

It  seems  probable  that  under  average  conditions  the  length 
of  life  of  the  floors  represented  by  the  upper  three  full-line 
curves  may  equal  that  of  the  remainder  of  the  superstructure 
and  that  the  cost  of  maintenance  for  this  period  would  be 
small 

The  experience  of  the  Illinois  Highway  Department  seems 
to  indicate  that  under  average  conditions,  the  bituminous 
wearing  surface  requires  a  light  treatment  of  oil  and  stone 
chips  or  screened  gravel,  at  intervals  of  about  four  years  at 
a  cost  of  about  10  cts.  per  sq.  yd.  and  a  probable  complete 
resurfacing  once  in  about  twelve  years  at  a  cost  of  approxi- 
mately 60  cts.  per  sq.  yd.  This  amounts  to  7j^  cts.  per  sq. 
yd.  per  annum. 

Adding  to  the  first  cost  of  the  bridge,  the  maintenance 
charge  capitalized  at  6  per  cent.,  Curve  Di,  Figure  4,  results. 
The  position  of  this  curve  indicates  that  it  would  be  prefer- 
able to  use  creosoted  block  or  other  floor  in  building  new 
structures. 

Probably  95  per  cent,  of  existing  steel  highway  bridges  were 
originally  designed  for  ordinary  plank  floors.  Under  average 
conditions  and  at  the  present  price  of  yellow  pine,  which  is 
the  material  now  quite  generally  used,  the  annual  cost  of 
maintaining  such  floors  is  about  35  cts.  per  sq.  yd.  The  first 
cost,  plus  the  maintenance  charge  capitalized  at  6  per  cent., 
results  in  Curve  E,  Figure  4. 

Conclusion. — It  is  evident  that  ordinary  plank  floors  having 
an  average  life  of  not  more  than  three  and  one-half  years 
are  to  be  avoided  when  possible. 

It  is  to  be  noted  that  with  the  exception  of  the  floor  with 
the  bituminous  surface,  the  cost  of  the  floor  increases  as  the 
weight  decreases,  and  yet  the  cost  of  the  entire  superstructure 
decreases  as  the  weight  of  floor  decreases. 

The  saving  in  cost  for  the  lighter  floors  increases  with  an 
increase  in  the  unit  cost  of  structural  steel  in  place,  and 
decreases  with  an  increase  in  the  cost  of  the  materials  used 
in  such  floors. 

In  reflooring  old  steel  bridges  of  satisfactory  design,  a 
creosoted  sub-plank  with  bituminous  wearing  surface  has 
been  found  to  give  reasonable  service.  The  weight  is  some- 
what greater  than  that  of  a  plank  floor,  but  the  effect  of  the 
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PIGURB  2. 

added  weight  is  probably  offset  by  the  reduction  of  impact, 
due  to  the  comparatively  smooth  and  yielding  surface. 

The  cost  of  maintaining  the  bituminous  surface  is  only 
about  20  per  cent,  of  that  of  an  ordinary  plank  floor. 

There  seems  to  be  no  place  in  the  economic  design  of 
new  highway  bridges  for  floors  consisting  of  a  creosoted  plank 
sub-floor  with  a  brick  wearing  surface  as  the  life  of  such 
a  floor  could  hardly  be  greater  than  that  of  floor  C,  Figure 
1,  while  the  cost  of  the  complete  superstructure  would  be 
greater  than  that  represented  by  Curves  B  and  C,  Figure  4. 

The  floors  listed  under  Class  A  seem  hardly  to  be  justi- 
fiable, except  for  short  spans,  unless  other  considerations 
outweigh  first  cost. 


I 


I 


FIGURE   3. 
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Fifth  Settion,  2:30  P.  M. 

PRESIDENT  McLEAN:  Gentlemen,  please  come  to  order; 
the  time  has  come  for  opening  our  afternoon  session.  The 
discussion  of  the  last  paper,  on  bridge  floors,  will  be  the  first 
matter  taken  up  this  afternoon,  and  I  will  ask  Mr.  John  R. 


FIGURE  4. 

Chamberlin,  Deputy  in  Charge  of  Bridges,  Ohio  State  High- 
way Department,  to  open  the  discussion.     Mr.  Chamberlin. 


JOHN  R.  CHAMBERLIN  (Deputy  in  Charge  of  Bridges, 
Ohio  State  Highway  Department) :  There  can  be  no  ques- 
tion   but     that    the    bridge     floor    problem     is     of     sufficient 
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magnitude  to  justify  more  attention  than  it  ordinarily  re- 
ceives. Taking  Mr.  Cider's  conservative  figure  of  ten  dol- 
lars per  mile  for  the  annual  cost  of  maintaining  bridge 
floors,  we  have  for  Ohio  $837,000,  or  nearly  one  million  dol- 
lars. In  many  localities  the  lines  of  least  resistance  are  fol- 
lowed, though,  I  believe,  much  progress  has  been  made  dur- 
ing the  past  five  years. 

Mr.  Older  mentions  the  desirability  of  using  a  wearing 
surface  on  bridges  the  same  as  the  adjacent  roadway,  so  that 
the  same  methods  of  maintenance  may  be  used.  His  figures, 
however,  in  the  case  of  steel  bridges,  show  us  a  balance  of 
cost  in  favor  of  other  types  of  floors.  This  balance  must 
be  compared  with  any  advantages  we  may  gain  in  using  a 
bridge  carrying  road  metal  similar  to  the  adjacent  roadway. 

I  desire  to  call  attention  to  conditions  other  than  the  con- 
venience of  maintenance,  which  to  me  seem  in  favor  of  a 
concrete  sub-floor  carrying  road  metal,  as  compared  with  a 
plank  floor  carrying  wood  block:  1.  Its  rigidity;  2.  Its  weight 
or  inertia;  3.  Its  tendency  to  absorb  impact;  4.  Its  greater 
efficiency  in  distributing  concentrated  loads;  5.  Its  con- 
continuity  with  the  roadway. 

Because  of  its  rigidity,  a  bridge  is  less  racked  by  a  moving 
load;  that  is,  there  are  less  secondary  stresses  in  riveted 
trusses,  and  less  vibration  due  to  movement  of  the  load.  A 
concrete  sub-floor  is  a  valuable  adjunct  in  resisting  wind 
stresses  and  stresses  due  to  high  water  with  accompanying 
floating  drift.  In  short  spans  it  affords  ample  lateral  brac- 
ing without  a  special  lateral  system. 

Because  of  its  weight,  reversal  of  stresses  is  reduced  in 
amount.  It  is  less  liable  to  be  dislodged  by  high  water. 
In  case  the  common  unit  of  stress  of  16,000  pounds  is  used 
in  the  design,  the  large  ratio  of  dead  load  to  total  load  gives 
an  additional  factor  of  safety.  With  increasing  dead  load 
the  effect  of  impact  becomes  less.  Some  formulae  recog- 
nize this  in  fixing  the  required  impact  stresses.  Further- 
more, a  layer  of  macadam,  or  a  brick  pavement  on  a  sand 
cushion  is  capable  of  absorbing  shock.  Such  floors  offer 
both  weight  and  cushion,  two  important  factors  tending  to 
minimize  impact  stresses. 

The  design  of  a  joist  is  generally  governed  by  a  concen- 
trated load.  The  portion  of  this  load  carried  by  each  joist 
depends  upon  the  flexibility  of  the  sub-floor,  therefore,  since 
plank  are  more  flexible  than  a  concrete  slab,  the  individual 
joists  must  be  proportioned  to  receive  a  larger  live  load,  or 
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Otherwise  the  same  joints  may  be  spaced  farther  apart  with 
a  concrete  slab  than  with  plank.    Tests  have  verified  this. 

It  is  a  matter  of  common  observation  that  a  depression 
is  formed  at  each  end  of  the  bridge  due  to  the  hammer  blow 
of  wheels  passing  from  one  kind  of  surface  material  to  an- 
other, the  action  be.ing  similar  to  that  producing  low  joints 
on  a  railway.  Such  depressions,  like  low  joints,  grow  more 
pronounced  and  demand  continuous  attention.  This  diffi- 
culty practically  disappears  if  the  pavement  is  continuous. 

Regarding  the  first  cost  of  Types  A  and  C,  as  shown  in 
Fig.  4,  I  beg  to  present  a  similar  comparison  based  upon 
plans  of  the  Ohio  State  Highway  Department,  figured  at 
the  following  representative  unit  prices:  Structural  steel,  3^ 
cts.  a  pound;  reinforcing  steel,  2^  cts.  a  pound;  concrete 
for  floor,  $10  per  cu.  yd.;  brick  laid  on  sand  cushion,  $1.10 
per  sq.  yd.;  creosoted  lumber,  $65  per  M;  creosoted  wood 
block  laid,  $2.25  per  sq.  yd. 

The  following  table  shows  the  relative  costs  for  various 
span  lengths,  18  ft.  roadway,  for  Type  A,  using  brick  floor, 
and  Type  C  as  described: 


Span. 
60 

/^Lb8.  Struc.  Steel— > 
A        C' 

.-j-<:o,t-^ 

38,000      89,000 

$1,869     12.017 

80 

63,000     64,000 

2,668      2,768 

120 

101,000     96,400 

4.649      4,742 

140 

147,000     181.000 

6,616      6,818 

Dlff.       C  In 

in  cost.  %  of  A 

1168         109 

200         108 

98         102 

698  89 

The  first  two  are  of  low  Warren  type  and  the  last  two 
nigh   Pratt  trusses. 

The  most  important  points  of  this  comparison  are:  First, 
that  Type  A  is  cheaper,  up  to  and  including  the  120-ft.  span; 
second,  that  the  difference  in  cost  is  much  greater  at  140  ft. 
than  at  either  of  the  three  other  lengths,  both  in  actual 
difference  and  in  per  cent.  In  other  words,  the  difference 
in  cost  becomes  more  important  in  the  larger  spans  than 
in  the  shorter.  Third,  while  the  dead  load  is,  of  course, 
greater  in  Class  A,  there  is  actually  less  structural  steel 
required  than  in  Class  C.  This  is  brought  about  by  the  two 
factors  heretofore  discus-sed,  that  is,  impact  and  distribu- 
tion, permitting  a  saving  on  joists.  Impact  stresses  are 
for   light   floors    obtained    by    the   quite    common    formula: 

100 

I  =  X  the  live  load  stress,  where  L  is  the  length 

L  +  300 

of  loaded  section.  This  amounts'  to  approximately  one- 
third  of  the  wheel  load,  of  10,000  lbs.,  one-third  of  a  IS-ton 
roller. 
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Impact  for  Class  A  is  arbitrarily  ^ken  as  one-half  of  that 
for  Class  C.  Some  specifications  neglect  impact  entirely 
with  concrete  floors.  This  difference  in  impact  of  one-sixth 
wheel  load  reduces  to  an  equivalent  of  about  60  lbs.  per 
sq.  ft.  for  average  panel  lengths  and  joist  spacings,  amount- 
ing to  nearly  the  total  difference  in  dead  load  taken  by  Mr. 
Older.  This  reduction  of  impact  also  applies  to  the  design 
of  the  trusses. 

A  rule  not  covered  in  specifications,  but  deduced  from 
experiment,  is  used  in  proportioning  joists  as  follows:  With 
plank  sub-floor,  a  wheel  load  is  assumed  to  distribute  equal- 
ly over  a  distance  of  4  ft.,  with  concrete  slab,  6  ft.  In 
other  words,  joists  spaced  2  ft.  will  bear  one-half  of  a 
wheel  load  if  plank,  and  one-third  of  a  wheel  load  if  con- 
crete slab. 

These  two  conditions  actually  contribute  enough  saving 
of  steel  in  the  joist  to  more  than  compensate  for  the  extra 
metal  in  trusses  due  to  a  heavier  type  of  floor.  Still  further 
opportunity  is  oflFered  for  saving  structural  steel  in  case  of 
a  low  truss  by  using  the  subdivided  Warren  type,  thus  re- 
ducing panel  lengths  to  8  or  9  ft.  and  laying  a  continuous 
slab  over  the  floor  beams.  This  design,  however,  is  not 
used  in  the  above  comparison,  though  it  may  be  built  at  less 
cost,  if  cost  is  based  upon  unit  prices  mentioned. 

Another  point  to  be  remembered  is  that  for  short  span 
high  trusses,  minimum  values  of  L/R,  minimum  thickness 
of  metal,  and  requirements  for  floor  beam  connections,  are 
likely  to  fix  the  size  of  posts  rather  than  actual  stresses. 
If  so.  Class  C  has  no  advantage  over  Class  A  in  these 
numbers. 

In  comparing  our  observations  with  those  of  Mr.  Older, 
it  will  be  noted  that  our  chief  difference  applies  to  bridges 
whose  span  is  short,  less  than  approximately  120  ft.  For 
longer  spans  we  believe  Class  C  more  economical  than 
Class  A  and  there  is  less  demand  for  a  heavy  floor  to  pro- 
vide rigidity  and  inertia,  and  lessen  impact,  and  the  question 
of  continuity  of   roadway  becomes*  less   important. 

In  Fig.  1  of  Mr.  01der*s  paper,  Floor  A  is  shown  with 
concrete  sub-floor  and  concrete  wearing  surface,  each  4  ins. 
thick.  It  is  provided  that  the  first  course  be  troweled 
smooth  before  the  second  is  applied.  Of  course,  the  idea 
is  to  have  a  plane  of  separation  looking  to  the  time  when 
repairs  become  necessary.  The  only  question  is  whether 
to  trowel  smooth  is  sufficient.  The  idea  of  separation  of 
courses  is  ignored  by  some  who  contend  that  when  a  con- 
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Crete  wearing  surface  is  laid  it  should  be  permanent.  Many 
floors  are  in  service  with  travel  directly  on  the  slab.  Such 
floors  have  a  two-fold  duty,  to  bear  the  weight  and  resist 
the  wear.  To  subject  a  concrete  slab  to  wear  when  the 
strength  of  the  structure  depends  upon  its  thickness  seems 
wrong.  It  would  seem  wise  to  have  some  plan  of  repair 
in  mind  when  building.  It  would  also  seem  proper  to  pro- 
vide some,  means  of  warning  to  announce  the  time  when 
repairs  are  imperative.  A  small  bridge  with  a  concrete 
wearing  Surface,  built  some  four  years  ago,  when  inspected 
recently  showed  ruts  about  Ij^  in.  deep.  The  roadway  is 
a  narrow  gravel  macadam,  directing  the  travel  over  the 
bridge,  so  that  there  is  little  deviation  from  a  single  beaten 
path.  The  engineer  under  whom  the  work  was  done  states 
that  the  concrete  was  inferior,  although  he  did  not  see  it 
placed  nor  was  there  any  inspector  present.  The  mix  was 
supposed  to  have  been  1:2:2.  The  concrete  shows  no  de- 
fects other  than  the  ruts,  which  are  quite  smooth.  This 
case  is  described  to  warn  those  who  believe  there  is  no 
wear  to  concrete  floors.     I  thank  you.     (Applause.) 

PRESIDENT  McLean  :  The  discussion  on  this  paper 
will  be  continued  by  Mr.  E.  A.  Byrne,  of  the  Department 
of  Bridges  of  New  York  City.     Mr.  Byrne.     (Applause.) 

E.  A.  BYRNE  (Assistant  Chief  Engineer,  Department  of 
Bridges,  New  York  City):  To  this  paper  of  Mr.  Older's, 
which  has  been  so  ably  discussed  by  Mr.  Chamberlin,  I 
don't  think  I  can  add  anything  further.  Both  the  paper  and 
the  discussion  appeal  to  state  engineers  rather  than  to  city 
engineers,  to  which  my  work  has  been  confined.  I  would 
like  to  say  a  few  words,  however,  about  the  troubles  we 
have;  in  fact,  I  have  written  a  short  paper  here  on  the 
problems  that  the  Department  of  Bridges  has  to  deal  with 
in  the  design  and  maintenance  of  roadway  pavements  on 
the  42  bridges  that  it  has  under  its  jurisdiction.  Most  of 
these  bridges  are  movable  bridges,  except  the  large  ones 
across  the  East  River,  four  in  number,  one  across  the  branch 
of  the  East  River,  and  outside  of  that  a  few  small  wooden 
bridges.  The  balance  of  about  35  are  all  movable  bridges, 
and  the  conditions  to  which  Mr.  Older  calls  attention  and 
which  are  also  discussed  by  Mr.  Chamberlin  do  not  interest 
me  as  they  do  state  engineers.  If  you  would  like  to  hear 
this  paper  and  if  you  will  bear  with  me  for  a  while  I  would 
like  to  tell  the  troubles  that  we  are  experiencing  on  some 
of  our  large  bridges,  especially  the  Queensboro,  the  Williams- 
burgh  and  the  Brooklyn   Bridges. 
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One  of  the  most  serious  problems  that  the  Bridge  Depart- 
ment of  the  City  of  New  York  has  to  deal  with  is  the  design 
and  the  maintenance  of  the  roadway  pavements  on  the  42 
bridges  it  has  under  its  jurisdiction.  Of  these  the  Queens- 
boro,  Williamsburg  and  Brooklyn  are  now  demanding  our 
close  attention,  and  we  hope  to  correct  the  conditions  which 
now  exist.  Each  bridge  presents  its  own  particular  defects 
and  they  require  careful  study  and  much  experimental  work. 

It  has  been  my  good  fortune  to  study  these  three  bridges  at 
first  hand  during  the  past  two  years  and  suggest  designs  that 
have  been  adopted  and  to  have  had  experimental  sections  of 
pavement  actually  laid  that  have  shown  to  us  satisfactory  re* 
suits. 

I  will  discuss  at  first  the  pavement  of  the  Queensboro 
Bridge,  as  the  conditions  there  have  caused  much  inconveni- 
ence to  the  traveling  public  and  much  anxiety  to  us. 

The  roadway  pavement  of  this  bridge  consists  generally  of 
treated  wood  blocks  on  a  Portland  cement  concrete  founda- 
tion. This  foundation  rests  on  different  bases  at  various  sec- 
tions of  the  structure.  On  one  approach  the  base  is  of  rein- 
forced concrete,  which  in  turn  supports  a  waterproofing 
protected  by  common  brick  on  which  the  pavement  foundation 
IS  laid  with  a  thickness  of  6  ins.  On  part  of  other  approach 
the  concrete  foundation,  6  ins.  thick,  rests  on  earth  fill  and 
part  on  buckle  plate  floor.  On  the  main  bridge  buckle  plates 
support  the  concrete  foundation. 

The  length  of  the  approach  on  reinforced 

concrete  is 1,052  ft.  0      ins. 

The  length  of  the  approach  on  earth  fill  is  436  "   2H    " 

The  lengrth  of  the  approach  on  buckle 

plates  is 2,236  "  0  ins. 

The  length  of  the  main  bridge  on  buckle 

plates  is   3,724  "  6     " 

The  total  length  of  bridge  is 7,448  ft.  8^  ins. 

The  width  of  roadway  is  52  ft.  3  ins.,  which  means  an  area 
of  43,240  sq.  yds.  of  wood  block  pavement  to  be  maintained. 
The  pavement  laid  on  reinforced  concrete  and  on  earth  fill, 
amounting  to  8,640  sq.  yds.,  has  not  required  any  repair  from 
the  time  the  roadway  was  opened  to  traffic  on  March  30, 
1909.  The  part  laid  on  buckle  plates,  34,600  sq.  yds.,  has  been 
a  source  of  constant  trouble  during  the  past  two  and  one-half 
years. 

The  design  of  the  roadway  floor  where  buckle  plates  arc 
used  called  for  the  placing  of  these  plates  on  stringers,  having 
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a  top  flange  width  of  12  ins.,  spaced  5  ft  on  centers,  the 
plates  being  laid  with  the  buckle  down.  On  this  floor  a  Port- 
land cement  concrete  base  (1:3:6)  was  laid.  The  depth  of  this 
foundation,  for  the  greater  part  of  the  roadway,  varied  from 
1%  to  4j4  ins.  On  this  concrete  a  cushion  of  very  dry  cement 
and  sand  mortar  ^  in.  in  depth  was  spread  and  its  surface 
struck  with  a  straightedge.  On  this  cushion  the  wood  blocks 
were  laid  at  right  angles  to  the  center  line  of  the  bridge  with 
}^-in.  joints. 

The  blocks  were  4  ins.  in  depth  and  cut. from  sound  long 
leaf  yellow  pine  planks  4  ins.  thick  and  from  7  to  9  ins.  wide. 
Ten  per  cent,  sap  wood  was  permitted. 

The  blocks  were  treated  by  the  creo-resinate  process  and 
the  usual  tests  were  specified. 

The  joints  were  filled  with  paving  cement  of  a  bituminous 
material,  free  from  coal  tar  or  its  products. 

For  the  first  two  years  of  service  this  pavement  required  but 
slight  attention,  but  the  constantly  increasing  traffic  com- 
menced to  affect  the  foundation  quite  seriously.  The  buckle 
plates,  under  the  heavy  traffic,  continually  deflecting,  caused 
the  concrete  to  crack  at  many  points.  As  the  stringers  pro- 
vided a  more  rigid  base,  the  concrete  over  them  stood  up 
much  better. 

The  concrete  used  was  of  very  lean  proportions  for  use 
under  such  conditions,  and  it  might  be  justly  stated  as  a 
further  cause  why  this  pavement  should  fail. 

It  is  quite  remarkable  to  see  how  this  pavement  maintains 
its  almost  original  position  over  the  stringers  and  assumes  a 
depressed  surface,  varying  from  ^  in.  to  1^  ins.  over  the 
.  center  of  the  buckle  plates,  forming  a  series  of  well-defined 
ridges  and  valleys  over  the  entire  length  of  the  bridge  where 
these  buckle  plates  form  the  base. 

The  sand  and  cement  mortar  cushion  has  also  been  a  source 
of  trouble. 

This  cushion,  for  lack  of  ability  to  drain,  is  always  damp  and 
after  storms  it  is  thoroughly  saturated.  When  these  storms 
are  followed  by  rapid  changes  in  temperature,  the  blocks  com- 
mence to  heave  and  this  heaving  in  many  places  has  amounted 
to  over  3  ft.  above  the  normal  surface  of  the  pavement.  This 
cushion  provides  a  shifting  base  for  the  blocks  and  this,  to- 
gether with  the  expansion  and  contraction  of  the  bridge,  fur- 
ther accelerates  the  movement  of  the  pavement.  On  one  or 
two  occasions  vehicle  traffic  over  the  bridge  had  to  be  confined 
to  the  spaces  occupied  by  the  trolley  tracks  to  avoid  possible 
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accident.  There  are  two  trolley  tracks  laid  on  this  bridge 
within  the  pavement  limits,  each  located  near  the  curb. 

In  the  fall  of  1912  I  designed  a  new  foundation,  with  the 
view  of  correcting  this  condition.  In  any  design  it  was  of 
first  importance  that  no  increase  in  the  weight  of  the  floor 
be  made,  as  that  of  necessity  would  reduce  the  live  load 
capacity  of  the  structure.  The  buckle  plates  could  not  be  re- 
placed on  account  of  the  rigidity  they  added  to  the  general 
stability  of  the  bridge. 

The  design  in  general  consists  essentially  of  a  parquet  foun- 
dation, formed  by  a  combination  of  timber  planking  and  Port- 
land cement  concrete,  with  the  creosoted  wood  blocks  laid 
directly  on  this  foundation,  without  a  cushion. 

The  timber  used  was  3xl2-in.  long  leaf  yellow  pine — mer- 
chantable inspection — dressed  to  an  even  thickness  of  25^  ins. 
These  planks  were  laid  flat  and  bolted  to  each  line  of  stringers 
by  machine  bolts  spaced  30  ins.  apart.  The  heads  of  the 
bolts  were  finished  flush. with  the  top  of  the  plank  and  the 
countersunk  hole  around  the  head  was  filled  with  Portland 
cement  mortar.  Planks  were  similarly  bolted  to  each  floor 
beam,  with  the  result  that  a  trough  was  formed,  timber  at 
vertical  faces  and  the  buckle  plates  forming  its  bottom.  This 
space  was  filled  with  a  Portland  cement  concrete  (1:2:4).  the 
top  of  which  was  finished  smooth  at  the  top  of  the  2^-in. 
timber  plank. 

The  holes  in  the  invert  of  the  buckle  plates  were  used  for 
drainage,  by  the  placing  of  galvanized  iron  thimbles  in  them, 
which  extended  to  within  a  point  just  below  the  finished  top 
of  the  concrete. 

On  this  composite  foundation  creosoted  wood  blocks  were 
laid  with  sand  joints  and,  as  stated  before,  without  a  cushion. 

These  blocks  were  3  ins.  in  depth  and  cut  from  3x8-in.  long 
leaf  yellow  pine  timber. 

It  was  to  be  expected  that  the  blocks,  resting  as  they  do, 
partly  on  timber  and  partly  on  concrete,  would  splinter.  This 
they  have  done  in  places,  but  there  has  been  no  heaving  of 
blocks  in  the  various  experimental  sections  laid  to  date.  These 
sections  are  standing  up  well  under  the  traffic.  The  cost  has 
averaged  $4  per  sq.  yd.;  this.  I  believe,  can  be  reduced  10  to 
IS  per  cent,  for  a  large  area. 

In  the  reconstruction  of  the  entire  pavement  it  is  proposed 
to  check  the  longitudinal  movement  of  the  pavement  by  the 
installation  of  transverse  angles  at  each  floor  beam.  These 
were  not  provided  in  the  original  design  and  the  longritudinal 
movement  of  the  blocks  has  been  quite  noticeable. 
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I  do  not  care  to  take  up  too  much  time  with  statistics,  but  I 
believe  the  traffic  count  of  vehicles  taken  during  the  years 
1909  to  1914  would  be  of  interest,  as  it  shows  a  most  remark- 
able increase  of  this  class  of  traffic. 

In  1909  the  dally  average  was 1,170 

In  1910  the  dally  average  was 2,110 

In  1911  the  dally  averagre  was 2,190 

In  1912  the  daily  average  was 3,640 

In  1913  the  daily  average  was 6,570 

In  1914,  May,  the  daily  average  was 7,500 

In  1914,  June,  the  dally  average  was 8,760 

I  will  now  refer  to  the  Williamsburg  Bridge  and  explain  the 
xronditions  there  and  what  we  have  done  in  an  attempt  to  cor- 
rect them.  This  structure,  which  was  opened  to  vehicle 
traffic  in  December,  1903,  is  a  suspension  bridge,  having  two 
roadways,  each  20  ft.  in  width.  The  main  bridge  is  2,793  ft. 
in  length  from  anchorage  to  anchorage,  and  the  two  ap- 
proaches have  a  combined  length  of  4,515  ft.,  making  a  total 
length  of  bridge  of  7,308  ft.,  which  means  an  area  of  32,480  sq. 
yds.  of  pavement  to  be  maintained. 

The  approaches  arc  paved  with  Medina  (N.  Y.)  sandstone 
blocks  on  a  Portland  cement  concrete  foundation  (1:254^45^). 
This  foundation  varies  in  depth  according  to  the  different 
bases  on  which  it  rests.  On  the  earth  fill  it  is  6  ins.  in  thick- 
ness; on  buckle  plates,  with  buckles  up,  it  varies  from  4  to  7 
ins.,  and  on  the  corrugated  trough  plates  from  3%  to  12  ins. 

This  pavement,  of  which  there  are  20,065  sq.  yds.,  has  worn 
veiry  rapidly.  The  Medina  block  is  a  very  soft  stone  and  the 
blocks  at  and  near  the  curb  have  shown  a  reduction  in  depth 
of  4  ins.,  due  to  wear.  The  specifications  for  these  blocks 
required  a  thickness  of  not  less  than  4,  nor  more  than  5  ins., 
a  depth  of  not  less  than  6,  nor  more  than  6j4  ins.,  and  a 
length  of  from  7  to  12  ins.  The  department,  when  making 
repairs,  has  substituted  a  granite  block  for  the  Medina. 

The  main  bridge  is  paved  with  creo-resinate  long  leaf  yellow 
pine  blocks,  4  ins.  in  depth  and  cut  from  4x8-in.  planks.  These 
blocks  are  laid  at  right  angles  to  the  center  line  of  the  bridge 
and  rest  on  12-in.,  20^-lb.  channels,  laid  longitudinally  with 
the  bridge,  with  a  space  of  14  in.  between  channels,  the  web 
horizontal  and  the  flanges  turned  dowfi.  These  flanges  rest 
directly  on  7-in.  channels  laid  transversely  on  30-in.  centers. 
The  tops  of  the  12-in.  channels  were  given  a  coat  of  hot 
asphaltic  cement  and  the  blocks  were  laid  on  this  cement  with 
close  joints  filled  with  an  asphaltic  and  coal  tar  compound. 

In  1909  these  channels  commenced  to  show  signs  of  failure, 
the  webs  under  the  heavily  increasing  traffic  deflected  badly, 
and  in  many  cases  this  continued  deflection  caused  fracture, 
necessitating  the  replacement  of  118  of  these  channels  to  date. 
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The  failure  of  these  channels  under  traffic  was  a  very  seri- 
ous matter,  and  much  thought  has  been  given  to  the  many 
designs  that  were  suggested. 

Here,  as  at  Queensboro,  it  was  again  a  question  of  weight 
of  floor.  (The  present  pavement,  including  channel  base, 
weighs  46  lbs.  per  sq.  ft.)  The  plan  which  seemed  to  oflFer 
less  inconvenience  to  the  traveling  public,  as  well  as  being  less 
expensive,  consisted  of  laying  a  timber  floor  on  the  top  of 
channels  and  the  use  of  a  shallow  paving  block. 

In  1913  an  experimental  section,  in  accordance  with  this 
plan,  was  laid  on  one  of  the  roadways,  in  which  five  different 
classes  of  blocks  were  used.  The  design  consists  of  laying  long 
leaf  yellow  pine  plank,  dressed  on  sides  and  edges  to  a  uni- 
form size  of  25^x3^  ins.,  on  the  channel  floor,  from  curb  to 
curb  in  one  length,  and  bolted  to  the  channels  by  two  ^-in. 
bolts  at  every  alternate  one.  The  plank  is  untreated,  but  be- 
fore the  blocks  were  laid  the  top  surface  was  coated  with 
paving  pitch.  The  section  was  divided  by  transverse  angles 
into  five  equal  spaces.  In  these  spaces  were  laid,  as  stated 
before,  five  kinds  of  blocks,  as  follows:  Creosoted  wood 
blocks  2  ins.  deep,  cut  from  l^x8-in.  plank;  untreated  wood 
blocks  2  ins.  deep,  cut  from  2x8-in.  plank;  cork  asphaltum 
blocks  2  ins.  deep,  3^  ins.  wide  and  8  ins.  long;  untreated 
wood  blocks  2y2  ins.  deep,  cut  from  2^x8-in.  plank,  and  creo- 
soted wood  blocks  2j/2  ins.  deep  cut  from  254x8-in.  plank.  All 
the  wood  blocks  are  of  long  leaf  yellow  pine,  purchased  on  the 
following  specifications  of  the  Bridge  Department  of  the 
City  of  New  York: 

The  timber  from  which  the  wood  blocks  are  to  be  made  shall 
be  Southern  long  leaf  yellow  pine,  and  is  to  be  subject  to  inspec- 
tion at  the  works  in  the  stick  before  being  sawed  into  blocks. 

The  blocks  shall  be  cut  from  the  above  specified  lumber,  which 
must  be  sound,  long  leaf  yellow  pine,  well  manufactured,  full 
size  and  saw-butted,  and  shall  be  free  from  the  following  defects: 
Unsound,  loose  and  hollow  knots,  worm  holes  and  knot  holes, 
througrh  shakes  or  round  shakes  that  show  on  the  surface.  The 
blocks  shall  be  square  edge  and  shall  show  two-thirds  heart  on 
both  sides,  or  equal  to  two-thirds  heart  on  entire  surface  of 
plank  from  which  blocks  are  manufactured.  Blocks  will  not  be 
accepted,  that  show  fifll  heart  at  or  near  centre  of  same.  The 
annual  rings  shall  average  not  less  than  eight  (8)  to  the  inch, 
and  shall  in  no  case  be  less  than  six  (6)  to  the  inch,  measured 
radially. 

The  cork  asphaltum  pavement  blocks  did  not  prove  satis- 
factory, and  it  was  finally  decided  to  use  the  treated  blocks 
2J4  ins.  deep,  cut  from  2x6-in.  yellow  pine  planks.  This  pave- 
ment, including  the  planking,  weighs  46^^  lbs.  per  sq.  ft.    The 
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untreated  blocks  have  also  shown  very  well,  but  it  was  not 
thought  advisable  to  use  them  until  we  had  further  tried  them 
out.  I  might  state  that  the  untreated  blocks  just  before  being 
laid  were  immersed  in  tubs  of  water  at  the  site,  and  they 
have  not  heaved  or  swelled  since  being  laid. 

The  increase  in  the  vehicle  traffic  on  this  bridge  since  its 
opening  has  amounted  to  over  250  per  cent.  In  1904  the  daily 
average  was  2,026,  and  in  1913  the  daily  average  was  7,417. 

I  will  now  discuss  the  Brooklyn  Bridge,  and  wish  to  call 
your  attention  to  what  we  are  doing  with  a  view  of  decreasing 
the  excessive  cost  of  maintaining  the  roadway  pavements  of 
this  structure. 

The  bridge  has  two  roadways,  each  16  ft.  9  ins.  in  width, 
and  a  trolley  track  is  laid  on  each  of  them  near  the  inner 
curb;  this  arrangement  permits  of  the  passing  of  but  a  single 
line  of  vehicles.  This  concentration  of  traffic  tends  to  wear 
out  the  pavement  very  rapidly. 

The  main  bridge  is  3,455  ft.  6  ins.  in  length,  and  the  two 
approaches  2,550  ft.  6  ins.  in  length,  a  total  length  of  6,006  ft 

The  pavement  of  the  main  bridge  consists  of  2j/2xl0-in. 
spruce  plank,  laid  transversely  on  354-in.  to  5-in.  creosoted  yel- 
low pine  timber,  laid  longitudinally.  This  underflooring  is  car- 
ried on  steel  cross  beams.  The  daily  traffic  averages  4,000 
vehicles,  and  this  necessitates  the  renewal  of  the  spruce  plank- 
ing twice  during  the  year.  The  planking  on  the  up  grade 
averages  four  months*  wear,  while  that  on  the  down  grade 
averages  six  months,  and  that  on  the  part  near  the  center, 
which  is  nearly  level,  averages  eight  months. 

Here  again  the  question  of  weight  was  of  vital  impor- 
tance, and  any  change  in  design  had  to  provide  that  the  dead 
load  on  the  structure  should  not  be  increased.  The  present 
pavement  weighs  only  25  lbs.  per  sq.  ft. 

It  was  finally  decided  to  lay  several  sections  of  wood  blocks 
and  cork  asphaltum  blocks  on  an  underflooring  of  untreated 
yellow  pine  timber.  The  cork  asphaltum  blocks  failed  com- 
pletely and  they  have  been  replaced  by  wood  blocks. 

The  wood  blocks  all  were  2^  ins.  deep.  The  creosoted 
blocks  were  cut  from  3x8-in.  planks;  the  untreated  yellow 
pine  blocks  from  25^xl0-in.  planks,  and  the  spruce  from  plank 
of  the  same  size.  The  creosoted  blocks  have  given  the  most 
satisfactory  results,  and  we  expect  to  pave  the  main  bridge 
with  this  kind  of  block.  This  pavement  weighs  26j4  lbs. 
per  sq.  ft. 

The  pavement  of  the  approaches  consists  of  granite  blocks 
on  Portland  cement  concrete  foundation.  In  relaying  this 
pavement,  granite  blocks  5  ins.  in  depth  were  used,  laid  on  a 
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1-in.  sand  cushion  with  cement  grout  joints.  The  blocks 
removed  were  8  ins.  in  depth  on  a  2-in.  cushion  with  tar 
and  gravel  joints.  The  foundation  of  the  old  blocks  was  in 
good  condition  and  was  not  removed,  but  an  additional  layer 
of  concrete  was  laid  on  top  of  the  old  foundation,  so  that  the 
new  blocks  when  laid  would  be  at  the  old  grade. 

In  connection  with  this  repaving,  I  designed  a  cast  iron  and 
concrete  block  to  be  laid  along  the  curb.  Most  of  the  vehicles 
crossing  the  bridge  use  the  curb  for  a  brake,  and  consequently 
the  blocks  along  the  curb  wear  out  before  the  balance  of  the 
pavement.  This  wearing  of  the  blocks  was  also  quite  irregu- 
lar, producing  a  series  of  ridges  and  depressions  which  inter- 
fered with  the  speed  of  the  movement  of  the  vehicles,  as  well 
as  causing  severe  jolting  of  their  springs.  These  blocks  re- 
quired frequent  repair,  and  where  traffic  is  so  concentrated 
these  repairs  were  of  great  annoyance  to  the  traveling  public. 

The  cast  iron  and  concrete  blocks  have  proved  satisfactory 
and  their  cost  has  fully  justified  their  use.  The  blocks  are  of 
cast  iron  6  ins.  deep  and  4V4  ins.  wide,  and  are  made  in  two 
lengths,  one  5  ins.  long  and  one  10  ins.  long.  These  blocks 
are  cast  hollow  with  a  top  face  1%  ins.  thick.  They  may  be 
best  described  as  an  open  box  or  crate,  having  ends  and  bases 
of  ^-in.  square  metal.  Recesses  are  cast  in  the  top  face  to 
prevent  slipping.  The  hollow  space  is  filled  with  Portland 
cement  concrete  (1:2:4),  which  is  thoroughly  set  before  the 
block  is  placed  in  position  in  the  pavement.  The  blocks  are 
laid  in  conjunction  with  the  granite  blocks,  with  which  they 
bond  with  a  lap  joint  of  5  ins.  In  order  to  decrease  the 
cost  of  the  block  T  have  reduced  the  length  of  the  10-in.  block 
to  8  ins. 

The  Manhattan  Bridge  is  the  last  of  the  four  great  East 
River  bridges  to  be  opened  to  the  public,  and  our  pavement 
troubles  have  not  as  yet  commenced  on  this  structure. 

Before  turning  to  the  smaller  bridges  of  the  Department,  I 
think  it  would  be  of  interest  to  mention  the  great  amount  of 
traffic  these  four  bridges  accommodate.  From  a  traffic  count 
taken  October  30,  1913,  these  four  bridges  carried:       • 

10,128  Elevated  Railroad  Cars 

21,364  Surface  Railway  Cars 

24,251   Vehicles 

314,797  Elevated  Railroad  Passengers 
365,185  Surface  Railway  Passengers 

47,558  Passengrers  in  Vehicles 

15,452  Pedestrians 
742,992  Total  people  crossing  bridges 

This  shows  an  increase  of  12.6  per  cent.. over  1912  traffic, 
which  in  turn  was  an  increase  of  4.7  per  cent,  over  1911. 
In  addition  to  the  four  East  River  bridges,  the  department 
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has  under  its  jurisdiction  38  smaller  bridges,  which  have  cost 
the  City  of  New  York  over  $37,000,000  to  construct.    The  sum 
includes  the  cost  of  land  taken  for  bridge  purposes. 

The  policy  of  the  department  has  been  to  replace  all  the 
various  types  of  pavements,  with  the  exception  of  granite 
block  and  wood  block,  and  to  eliminate  the  use  of  Medina 
block,  sheet  asphalt,  asphalt  block,  plank  and  macadam, 
which  together  with  granite  and  wood  block  constitute  the 
various  kinds  of  pavements  in  use  on  the  city's  bridges. 

The  original  cost  of  the  wearing  surfaces  of  all  the  bridges 
of  the  department  is  less  than  1  per  cent,  of  the  cost  of  con- 
struction of  these  bridges,  and  although  the  city  authorities 
have  expended  money  for  the  construction  of  bridges  it  has 
been  quite  a  difficult  matter  to  have  them  appropriate  funds 
for  repavement  purposes,  and  consequently  it  is  only  on  the 
smaller  bridges  that  progress  along  this  line  has  been  made. 

The  first  bridge  in  the  department  where  the  pavement  was 
entirely  reconstructed  was  the  Meeker  Avenue  Bridge  over 
Newtown  Creek,  a  branch  of  the  East  River. 

The  bridge  cost  the  city  $142,500.  It  was  built  in  1890,  and 
in  1903  its  roadway  pavement,  which  consisted  of  3-in.  yellow 
pine  plank  on  a  base  of  similar  material,  was  replaced  by  a 
wood  block  pavement. 

The  plans  for  this  work  were  prepared  by  me  and  the  work 
was  done  under  my  direction.  It  was  the  first  bridge  in  New 
York  City  where  wood  blocks  were  used.  Since  this  pavement 
was  laid  in  1903 — eleven  years  ago— it  has  not  required  any 
repairs  and  has  not  cost  the  city  one  cent  for  its  maintenance. 

The  bridge  is  a  center  bearing  draw  spian  200  ft.  in  length 
and  has  two  steel  approaches  having  a  length  of  85  ft.,  making 
a  total  length  of  bridge  of  285  ft.  The  roadway  is  20  ft.  wide. 
It  accommodates  an  average  daily  traffic  of  900  vehicles. 

I  believe  it  would  be  of  interest  to  state  how  this  pavement 
was  laid.  All  the  old  timber  was  removed  and  the  steel  work 
was  thoroughly  cleaned  and  painted.  On  the  stringers  was 
laid  a  sub-base  of  3xl2-in.  untreated  long  leaf  yellow  pine, 
dressed  on  sides  and  edges  to  2^xll^-ins.  This  planking 
was  bolted  to  the  steel  stringers  by  V^-in.  hook  bolts  and 
spiked  to  four  lines  of  wooden  stringers,  which  in  turn  were 
bolted  to  the  steel  stringers.  On  the  flooring  was  laid  a  • 
waterproof  course,  consisting  of  four  layers  of  single-ply 
roofing  felt,  tarred  to  each  other  and  on  top,  but  not  tarred 
to  the  flooring. 

This  waterproofing  was  laid  with  the  ends  turned  up  at  the 
curbs  and  at  the  ends  of  the  draw  and  approach  spans,  so  as 
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to  form  a  trough  or  pan.  On  this  waterproof  course  were  laid 
the  wood  blocks — ^3  ins.  in  depth,  cut  from  2j^x6-in.  plank. 
These  blocks  were  long  leaf  yellow  pine  and  were  treated 
by  the  creo-resinate  process.  They  were  laid  at  right  angles 
to  the  traffic,  with  close  joints. 

After  the  blocks  were  laid,  coal  tar  was  poured  on  them  and 
squeegeed  into  the  joints,  ^  gal  of  coal  tar  being  used  per 
sq.  yd.  of  pavement.  A  layer  of  white  beach  sand,  which  had 
been  artificially  dried,  was  spread  on  the  blocks  and  broomed 
into  the  joints  until  they  were  completely  filled.  The  under 
side  of  the  sub-base  was  painted  one  coat  of  graphite  paint. 

The  pavement  has  worn  remarkably  well.  About  10  per 
cent,  of  the  blocks  have  splintered,  but  they  have  never  heaved 
up  or  shown  any  signs  of  swelling. 

The  waterproof  course  is  perfect  and  the  steel  structure 
under  the  pavement  is  always  clean.  All  the  work,  with  the 
exception  of  the  waterproofing,  was  done  by  department 
mechanics,  at  a  total  cost  of  $3.75  per  sq.  yd.,  including  sub- 
base  and  waterproofing. 

On  five  other  bridges  (Metropolitan  Avenue,  Washington 
Avenue,  Strong's  Causeway,  Little  Neck,  3d  Street)  in  the 
department,  wood  block  has  replaced  wood  plank. 

On  four  bridges  (Vernon  Avenue,  Willis  Avenue,  Univer- 
sity Heights,  City  Island)  wood  block  has  replaced  asphalt 

Two  old  structures  which  had  wood  plank  for  pavements 
have  been  rebuilt  and  wood  block  has  been  used  as  pavement 

We  have  two  of  the  ten  bascule  bridges  (Hunters  Point 
Avenue,  3d  Street)  paved  with  wood  blocks,  including  their 
movable  spans. 
.  In  the  design  of  new  bridges  I  am  of  the  opinion  that  when 
weight  is  the  factor,  wood  block  on  a  timber  base  is  the  most 
satisfactory  pavement  that  can  be  used — where  the  condi- 
tions permit  of  the  use  of  a  heavy  material,  granite  block  is 
the  most  preferable.  We  have  had  most  satisfactory  results 
with  untreated  yellow  pine  timber  as  a  sub-base  with  a 
waterproof  course  of  felt,  and  equally  good  result  with  creo- 
soted  yellow  pine  timber  without  this  waterproofing  course, 

Where  the  design  calls  for  a  wood  block  pavement  on  a 
timber  floor,  the  following  is  suggested  as  a  specification 
which  will  give  a  satisfactory  result: 

The  sub-base  shall  be  of  untreated  long  leaf  yellow  pine 
timber  of  prime  inspection,  dressed  on  sides  and  edges  to  a 
uniform  size,  laid  with  close  joints  and  fastened  to  the  sup- 
porting stringers  by  means  of  screw  bolts  H  in.  in  diameter, 
so  spaced  that  every  course  of  planking  shall  be  bolted  at  each 
supporting  stringer  by  two  bolts.    The  heads  of  bolts  shall 
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finish  flush  with  top  of  timber,  have  flat  wrought-iron 
washers  under  head,  and  at  the  end  have  wrought-iron  clips, 
shaped  to  the  form  of  the  top  flange  of  the  supporting 
stringer.       Lock  nuts  shall  be  provided  for  each  bolt. 

The  countersunk  bolt  holes,  after  bolts  have  been  fastened, 
shall  be  flushed  with  cement  mortar,  affording  an  even  surface 
on  which  to  lay  the  wood  block  pavement.  On  this  untreated 
flooring  there  shall  be  laid  four  layers  of  single-ply  felt,  tarred 
to  each  other  and  on  top. 

The  wood  blocks  to  be  not  over  3  ins.  in  depth  and  cut 
from  plank  not  over  3  ins.  thick  and  8  ins.  wide.  The  blocks 
to  be  laid  with  close  joints  at  right  angles  to  the  center  line  of 
the  bridge,  with  each  longitudinal  joint  broken  by  a  lap  not 
greater  than  one-half  the  length  of  the  block. 

After  the  blocks  have  been  laid,  coal  tar  or  paving  pitch 
shall  be  brushed  into  all  joints  in  the  proportion  of  5/2  gal.  per 
sq.  yd.  of  pavement.  This  quantity  to  be  used  with  3-in. 
blocks;  proportionate  amount  when  blocks  are  of  less  depth. 

Immediately  following  the  brushing  of  the  tar  or  pitch,  fine 
beach  sand,  which  has  been  artificially  heated,  shall  be  thor- 
oughly brushed  into  the  joints,  filling  these  joints  completely. 
On  top  of  the  pavement  there  shall  be  laid  a  layer  of  fine 
brown  sand  Yi  in.  in  depth. 

It  is  quite  important  that  the  drainage  outlets  be  designed 
and  located  so  that  they  will  actually  drain  the  surface  of  the 
pavement. 

Transverse  angles  to  arrest  movement  of  the  blocks  under 
traflic  should  be  placed  at  points  most  suitable  to  the  condi- 
tions.   The  spacing  will  depend  on  the  amount  of  traffic  and . 
design  of  the  structure. 

These  angles  should  rest  on  the  supporting  stringers,  to 
which  they  should  be  bolted,  and  the  vertical  legs  shall  finish 
5'  in.  below  the  surface  of  the  pavement.  ^ 

In  plans  that  cali  for  the  placing  of  trolley  tracks  within 
the  roadway  limits,  the  details  should  be  so  designed  that  the 
rails  can  be  installed  and  maintained  with  the  least  possible 
interference  with  the  pavement 

This  has  been  done  at  two  of  the  department  bridges  where 
wood  blocks  are  used.  At  one  (Vernon  Avenue  Bridge)  the 
rails  can  be  removed  without  any  interference  with  the  pave- 
ment; the  rail  bonds  can  also  be  replaced  in  like  manner.  At 
another  (Borden  Avenue  Bridge)  the  tracks  can  be  renewed 
with  the  removal  of  less  than  one-third  of  the  area  of  the 
pavement  that  generally  is  necessary  in  work  of  this  kind. 

We  have  been  able  to  do  this  by  supporting  the  rails  on  the 
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Steel  underflooring  independent  of  the  timber  sub-base  of  the 
pavement  and  by  laying  longitudinally  two  courses  of  wood 
blocks  along  each  side  of  the  four  rails. 

You  will  observe  that  I  have  refrained  from  stating  in  detail 
the  cost  of  repair  of  the  several  types  of  pavement,  and  I  do 
so  for  the  reason  that  the  traffic  conditions  and  the  labor 
market  are  factors  that  tend  to  keep  this  cost  in  New  York 
City  far  in  excess  of  other  localities. 

I  have  endeavored  only  to  explain  the  conditions  that  con- 
front the  Department  of  Bridges  of  the  City  of  New  York 
and  what  we  are  trying  to  do  in  the  way  of  correcting  them. 


PRESIDENT  McLean  :  As  we  have  trespassed  on  our 
time  this  afternoon  in  order  to  dispose  of  the  discussion  on 
bridge  floors,  I  believe  that  you  will  agree  with  me  that 
further  discussion  from  the^  floor  is  perhaps  not  advisable.  I 
will  ask  that  the  afternoon's  program  be  now  proceeded  with 
as  shown  in  the  printed  program. 

The  first  paper  is  on  "Bituminous  Construction  and  Main- 
tenance— Recent  Practice,"  by  William  D.  Uhler,  Principal 
Assistant  Engineer  of  the  Bureau  of  Highways  and  Street 
Cleaning,   Philadelphia,  Pa.     Mr.  Uhler.   (Applause.) 


Bituminous  Construction  and  Maintenance — Recent  Practice 

By  WILLIAM  D.  UHLER 

Principal  Assistant  Engineer,  Bureau  of  Higliways  and  Street 

Cleaning,  Philadelphia,  Pa. 

The  discussion  of  this  subject  is  intended  to  outline  the 
main  features  of  construction  and  maintenance  of  bituminous 
pavements  in  the  city  of  Philadelphia,  to  describe  the  method 
of  carrying  out  the  specifications  and  to  call  attention  par- 
ticularly to  the  conditions  confronting  us  in  present-day 
bituminous  construction,  which  must  be  overcome  to  secure 
the  desired  results. 

Many  perplexing  problems  arise  in  the  construction  of 
bituminous  pavements,  especially  on  streets  occupied  by 
railway  tracks,  where  many  failures  occur  alongside  and 
between  the  rails,  due,  in  most  cities,  to  old  agreements, 
contracts,  etc.,  which  prevent  the  authorities  from  compell- 
ing the  railway  companies  to  reconstruct  their  tracks  in 
accordance  with  present-day  standards.  For  instance,  in 
Philadelphia,  with  few  exceptions,  practically  all  of  the 
trolley  tracks  are  ballasted  with  the  natural  soil,  which 
is  a  sandy  loam.  This  not  being  a  rigid  construction,  there 
is  more  or  less  movement  of  the  rails  which  damages  the 
pavement.  The  ideal  construction,  from  the  standpoint  of 
the  paving,   is  to  place  concrete  under  the  ties,  and  it  is 
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usually  found  advisable,  as  well  as  more  economical,  to  place 
rtmners  of  at  least  one  row  of  blocks  on  either  side  of  the 
rails  to  take  the  shock  and  extra  wear  caused  by  heavy 
traffic  turning  on  and  off  the  tracks.  There  is  a  difference 
of  opinion  among  engineers  as  to  the  character  of  blocks 
best  suited  for  this  purpose — scoria,  vitrified,  wood  and  gran- 
ite blocks  are  used  largely — but  experience  indicates  that 
the  most  satisfactory  results  are  obtained  from  the  use  of 
closely  fitted  granite  block  runners,  bedded  in  the  green 
concrete,  and  well  grouted. 

Philadelphia's  specifications  for  sheet  asphalt  are  substan- 
tially the  same  as  those  adopted  by  the  Association  for 
Standardizing  Paving  Specifications,  at  Pittsburgh,  in^  1913. 
The  country  road  bituminous  specifications  include  the  so- 
called  patented  pavements — Amiesite,  Filbertine  and  War- 
renite — and  a  bituminous  concrete  somewhat  similar  to  the 
Topeka  mixture.  Each  bidder  can  bid  on  only  one  type 
of  pavement,  and  the  work  is  awarded  to  the  lowest  bidder, 
irrespective  of  the  type  bid  on,  the  pavements  being  in 
competition  with  one  another. 

The  following  are  abstracts  from  these  specifications, 
which  show  the  mineral  aggregate  and  the  percentage  of 
bitumen   used   in    each   pavement 

Amiesite 

The  mineral  a.ggTegB.te  shall  be  clean,  crushed  trap  rock  of 
approved  quality,  the  maximum  to  pass  a  1%-in.  ring,  and  so 
erraded  as  to  produce  the  densest  mixture.  The  mineral  assrre- 
gate  shall  be  treated  with  a  llquefler  to  malce  the  asphalt  ad- 
here. The  asphalt,  heated  to  about  275*  F..  shall  then  be  added, 
and  after  the  mineral  agrgregate  is  thorousrhly  coated,  oxide  of 
lime  shall  be  added.  The  ingredients  referred  to  above  shall 
be  mixed  by  welgrht  in  the  following  proportions: 

Mineral   aggregrate    02  per  cent 

Asphalt    5  per  cent. 

Lime    134  per  cent. 

Liiquefler    1%   per  cent. 

Filbertliie 

The  mineral  agerreerate  in  the  Filbertine  mixture  shall  be 
within  the  following:  proportions  best  suited  to  make  the 
densest  mixture: 

%-in.  stone,  hard  crushed 55  to  65  per  cent. 

Sand,  coarse   to   fine 36  to  46  per  cent. 

Mineral   dust    4  to     6  per  cent 

Asphalt  cement 6  to     8  per  cent 

Warrenite 

The  stone,  with  or  without  the  addition  of  sand,  graded  in 
the  following:  proportions  so  as  to  grive  the  wearinf?  surface 
the  greatest  degrree  of  density,  rigrldity,  inherent  stability  and 
freedom  from  voids: 
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Material  passins  1%-in.  soreen  and  retained 

on  a  No.  8  sieve 40  to  60  per  cent. 

Material   passingr  No.   S   sieve  and  retained 

on  a  No.  4  sieve  10  to  20  per  cent. 

Material  passing  No.  4  sieve  and  retained  on 

a  No.  10  sieve 10  to    6  per  cent. 

Material  passinff  a  No.  10  sieve  and  retained 

on  a  No.  80  sieve 10  to     6  per  cent. 

Material  passing  a  No.  80  sieve,  at  least  26% 

of  whicn  will  pass  a  No.  200  sieve 10  to    5  per  cent. 

The  balance  to  pass  a  No.  80  sieve  and  be  retained  on  a  No. 
80  sieve. 

From  6  to  10  per  cent,  of  Warrenite  cement  as  directed 
sufficient  in  quantity  to  coat  each  particle  and  fill  the  voids 
remaining  between  the  stones. 

Bltumiiious  Concrete  SpecSficatioa 

The  finished  pavement  shall  contain  between  8  per  cent,  and 
9  per. cent,  of  bitumen,  depending:  upon  its  composition,  but  in 
all  cases,  sufficient  asphaltic  cement  shall  be  used  to  thor- 
oughly coat  all  the  particles  of  the  mineral  asrsrreflrate.  Fine 
mineral  asflrreflrate  shall  be  proportioned  by  weight  as  follows: 

Portland  cement  or  stone  dust  passingr  No. 

200    sieve «. 0  to  16  per  cent. 

£(and,  passinfiT  No.  80  sieve '. 18  to  86  per  cent. 

^and,  passinsT  No.  40  sieve 20  to  40  per  cent. 

Sand,  passing:  No.   10  sieve 8  to  25  per  cent. 

iSand,  passinsT  No.  4  sieve Up  to  10  per  cent. 

With  this  fine  sraded  asrsreffate,  there  shall  be  used  a  pro- 
portion of  clean,  hard  limestone  with  a  coefficient  of  wear  of 
jiot  less  than  10,  or  trap  rock  chips  with  a  coefficient  of  wear 
of  not  less  than  16,  all  of  which  will  pass  a  *^-in.  screen  and 
be  retained  on  a  No.  10  screen,  amounting  to  approximately  26 
per  cent,  of  the  whole  SLggreK&te. 

It  might  be  well,  in  this  connection,  to  state  that  paving 
authorities,  when  admitting  in  competition  any  of  the  pro- 
prietary or  patented  pavements,  should  insist  upon  a  full 
and  complete  specification  for  each  of  the  types  in  question, 
so  thit  when  a  pavement  is  laid  the  engineer  will  have 
sufficient  knowledge  of  the  materials  comprising  the  pave- 
ment to  enable  him  to  control  its  construction.  No  pave- 
ment of  any  character  is  laid  in  the  city  of  Philadelphia 
unless  information  is  furnished:  First,  as  to  the  quality  and 
properties  of  the  material  to  be  used;  second,  the  prepara- 
tion of  the  mixture  at  the  plant;  and,  third,  the  proposed 
method  of  laying  the  mixture  on  the  prepared  foundation. 

In  the  preparation  of  the  mixture  all  materials  are  sub- 
jected to  rigid  plant  and  laboratory  inspection.  During  the 
actual  operation,  inspectors  with  engineering  education  or 
training  are  assigned  to  each  asphalt  plant,  to  inspect,  in 
so  far  as  can  be  done  at  the  plant,  the  raw  materials  as 
to  quality  and  mechanical  grading  of  the  sand,  crushed  stone 
and  mineral  filler  or  stone  dust,  and  daily  samples  repre- 
sentative of  the  materials  used  and  mixtures  made  at  the 
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plant  are  sent  to  the  central  laboratory  where  they  are 
tested  and  the  results  filed  as  a  permanent  record  of  the 
pavements  laid. 

The  specifications  stipulate  the .  penetration  of  bitumen 
and  temperature  within  limits  sufficiently  wide  to  cover  all 
conditions,  but  definite  instructions  covering  these  two 
points  and  based  on  the  amount  and  character  of  traffic 
are  given  to  the  inspector  for  each  contract. 

The  foundation  having  been  laid  to  true  line  and  grade, 
the  next  step  is  to  obtain  a  correct  and  uniform  depth  of 
binder  and  wearing  surface,  raked  to  a  true  cross  section 
and  grade,  after  which  it  must  be  thoroughly  rolled;  and 
without  doubt  the  most  important  single  point  in  the  lay- 
ing of  bituminous  wearing  surfaces  is  the  question  of  roll- 
ing. More  pavements  are  failing  today  through  displace- 
ment from  their  original  from  than  from  all  other  causes 
combined,  and  aside  from  the  other  reasons  to  which  this 
result  may  be  attributed  (and  there  are  undoubtedly  many) 
it  is  certain  that  unless  a  pavement  is  free  from  waves  at 
the  time  of  its  completion  it  never  will  be,  as  the  tendency 
Qf  the  pavement  is  to  push  under  traffic,  which  increases 
the  wavy  condition.  It  is  important,  therefore,  that  all 
pavements  be  thoroughly  compressed,  carefully  rolled  and 
cross-rolled,  with  properly  maintained  rollers  operated  by 
skilled  roller  engineers.  It  has  been  the  practice  in  some 
cities  to  use  only  one  roller,  but  far  better  results  can 
be  obtained  by  using  a  light  roller  for  the  initial  com- 
pression and  a  heavier  roller  for  the  final  compression. 
The  best  results  obtained  in  Philadelphia  have  been  by  an 
equal  amount  of  transverse  and  longitudinal  rolling  with 
a  2^-ton  roller,  followed  by  an  equal  amount  of  transverse, 
longitudinal  and  diagonal  rolling  with  an  8  or  10-ton  roller. 

In  the  laying  of  sheet  asphalt  or  bituminous  concrete, 
where  brick  gutters  are  used  and  adjacent  to  block  runners 
along  car  tracks,  it  is  good  practice  to  lay  the  finished  sur- 
face of  the  pavement  from  }<  to  54  in.  higher  than  the 
brick  gutters  or  runners.  It  is  difficult  in  the  rolling  to 
secure  final  compression  next  to  these  blocks,  and  traffic 
will  further  compress  that  portion  of  the  pavement,  natural- 
ly causing  the  development  of  low  spots  which  hold  water 
and  result  in   deterioration. 

It  is  questionable  whether,  as  compared  with  the  old  so- 
called  open  binder,  the  latest  specification  for  the  binder 
course  which  calls  for  a  grading  of  stone  from  1  in.  diameter 
down,  with  the  addition  of  25  to  35  per  cent,  of  sand,  pro- 
ducing a  mixture  with  greatly  reduced  voids,  does  not  result 
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in  giving  a  decreased  mechanical  bond  for  the  wearing  sur- 
face, and  whether,  in  view  of  the  possibility  of  the  top 
shifting  under  traffic,  it  might  not  be  advisable  to  use  the 
open  binder  exclusively. 

In  the  grading  of  the  mineral  aggregate,  special  attention 
must  be  paid  to  the  percentage  and  penetration  of  the 
asphaltic  cement  which,  of  course,  is  dependent  upon  the 
asphalt  used,  climatic  and  temperature  conditions,  and  the 
character  and  amount  of  traffic. 

The  following  is  the  present  practice  in  Philadelphia  un- 
der average  conditions: 

PhiladeiphU  SuHacc  Mixture,  If  14 

Patch- 
Traffic  conditions:  Lieht     Medium.    Heavy.         \ng. 

Per  cent  bitumen lOH  lOH       10%-11.0      10^ 

Penetration: 

Mexican    60>66         60-60         46-60         6<M»6 

California    60-66         60-60         45-60         60-«6 

Bermudez     60-66         50-60         45-50         50-66 

Trinidad    65-60         46-66         40-46         46-60 

Note — Bitumen  flgrures  varied  slightly  from  the  above  to  take 
care  of  unusually  fine  or  coarse  sand. 

Bituminous   Macadam,   Penetration   Method 

In  penetration  work,  after  the  base  has  been  prepared, 
and  clean,  approved  hard  stone  has  been  spread  to  the 
required  depth,  the  recognized  practice  is  to  use  from  IK 
to  1^  gals,  per  sq.  yd.  of  bituminous  material  conforming 
to  the  specifications.  Then,  after  chipping  and  rolling,  a 
flush  coat  or  seal  coat  is  applied  of  from  %  to  Yi  gal.  per 
sq.  yd.  and  another  application  of  chips,  before  the  final 
rolling. 

The  tendency  has  been  to  discontinue  this  method  of 
construction,  where  it  is  practicable  to  use  the  mixing 
method.  Although  it  is  an  admitted  fact  that  the  pene- 
tration method  is  slightly  cheaper  than  bituminous  concrete 
in  first  cost,  when  the  life  and  maintenance  of  the  respective 
pavements  are  taken  into  consideration  it  is  doubtful  whether 
the  penetration  method  is  not  more  costly  than  the  mixing 
method. 

There  probably  has  been  more  deterioration  in  roads 
built  by  the  penetration  method  than  in  any  other  modem 
type  of  construction.  Generally  speaking,  this  is  due  to 
too  much  personal  equation  entering  into  the  work,  as, 
for  instance,  unequal  distribution  of  binder,  resulting  in 
the  formation  of  waves  and  ruts  which  always  grow  worse 
under  traffic.  The  method  of  heating  the  binder  is  not  as 
easily  controlled  as  in  a  mixing  plant  and  often  results  in 
overheating,  causing  weak  spots  in  the  pavement.  Even 
if  the  method  of  construction  were  more  ideal,  it  is  qucs- 
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tionable  whether  the  penetration  method  should  be  used,  as 
at  the  present  time  there  are  on  the  market  a  number  of 
portable  mixing  plants  of  all  sizes  that  would  be  practicable 
in  most  sections  of  the  country,  and  it  is  generally  con- 
ceded that  the  mixing  method  is  preferable  to  the  pene- 
tration, provided  first  cost  is  not  the  dominating  factor. 

Bituminous    Pavement,   Mixing   Method 

The  specifications  in  the  jcity  of  Philadelphia  are  as 
definite  and  rigid  in  their  stipulations  covering  the  prepara- 
tion and  laying  of  bituminous  concrete  pavements  as  they 
are  in  the  case  of  sheet  asphalt.  All  these  pavements  are 
now  being  laid  on  a  4-in.  concrete  base  instead  of  on  an 
existing  macadam  foundation,  which  heretofore  has  been  the 
generally  accepted  practice  on  country  roads.  In  view  of 
the  increased  amount  and  change  in  character  of  the  traffic, 
even  though  slightly  more  expensive,  it  has  been  considered 
advisable  to  provide  for  a  4-in.  concrete  base  on  top  of  the 
broken  stone  or  telford  base,  due  to  the  tendency  of  the 
macadam  base  to  shift  or  further  consolidate  under  traffic 
and  possible  subgrade  trouble,  all  of  which  tend  to  bring 
about  a  wavy  or  uneven  surface. 

In  resurfacing  old  water  bound  macadam  roads,  where  the 
road  consists  of  either  telford  or  macadam  base,  the  broken 
stone  surface  is*  removed  to  a  depth  sufficient  to  conform 
to  the  required  cross  section  and  grade.  Where  the  telford 
surface  is  exposed,  the  irregularities  are  broken  oflE  with  a 
napping  hammer  and  the  depressions  filled  in,  and  upon 
this  prepared  surface  is  placed  a  4-in.  concrete  base,  mixed 
in  the  proportions  of  1:3:6,  so  laid  as  to  secure  a  very 
rough  but  regular  surface  to  form  a  bond  between  the 
concrete  base  and  the  bituminous  top.  In  conjunction  with 
the  concrete  base  a  concrete  header  curb  is  constructed 
extending  6  ins.  beyond  the  fixed  edges  of  the  bituminous 
pavement  and  to  the  finished  grade.  After  the  concrete 
base  has  developed  a  hard  set,  and  from  one  to  two  days 
prior  to  the  placing  of  the  bituminous  wearing  surface, 
the  base  is  thoroughly  cleaned  of  loose  and  foreign  mate- 
rial, by  sweeping,  and  is  then  covered  with  an  asphaltic 
cut-back  mixture  consisting  of  equal  parts  by  volume*  of 
asphaltic  cement,  55  to  65  penetration,  and  commercial 
naphtha,  52  to  55  gravity;  the  mixture  being  applied  by  a 
pressure  distributor  at  the  rate  of  5^  gal.  per  sq.  yd.    The 


^"Equal  parts  by  volume"  may  be  said  to  be  58  to  60  per 
eent.  by  weight  of  asphalt  and  42  to  40  per  cent,  by  weight  of 
naphtha. 
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object  of  this  paint  coat  is  to  secure  a  better  bond  between 
the  concrete  base  and  th^  bituminous  top.  The  bituminous 
top,  2  ins.  in  thickness,  is  laid  under  the  same  requirement 
as  to  preparation,  laying,  rolling  and  inspection  as  for 
sheet  asphalt.  Where  a  new  pavement  is  laid  on  the  earth 
subgrade,   a   5-in.   concrete   foundation   is   used. 

One  of  the  important  features  in  connection  with  obtain- 
ing the  best  results  in  bituminous  concrete  construction  is 
the  use  of  good,  hard,  durable  stone,  free  from  dirt  and 
decomposed  material,  in  the  wearing  surface,  as  decom- 
posed stone  in  the  mixture  will  naturally  develop  weak  spots 
in  the  pavement,  ultimately  resulting  in  failure. 

The  following  penetrations  are  used  in  Philadelphia: 

Heavy  Team  or  Medium  or 

Motor  Traffic.  Light  Traffic. 

Trinidad  Asphalt 45-60  penetration  60-66  penetration 

Bermudez,  Mexican  and 

California     60-65  "  65-60 

There  always  has  been  a  tendency  to  slight  or  overlook 

details  in   this  class   of  work,  and,  as   an  illustration,   the 

following  is  quoted  from  the  fourth  annual  report  of  the 

Association  for  Standardizing  Paving  Specifications,  1913: 

In  the  case  of  a  park  driveway  or  a  suburban  highway,  a 
bituminous  concrete  pavement  may  be  successfully  used  with- 
out a  curb;  no  other  protection  for  the  edge  o£  the  pavement  is 
required  except  to  provide  a  coarse,  grrainy  surface  into  which 
the  pavlnsr  material  is  rolled. 

There  is  no  question  but  that  this  was  the  generally 
accepted  practice  at  the  time  this  report  was  made.  Later 
experience,  however,  has  demonstrated  that  this  method 
of  construction  might  answer  for  wide  roads  with  light 
traffic,  but  where  the  width  of  the  paved  surface  is  18  ft. 
or  less  the  turning  of  traffic  on  and  off  the  bituminous 
surface  will  result  in  grinding  or  cracking  the  edges  and 
also,  unless  a  perfect  bond  has  been  secured  with  the 
base — and  this  cannot  be  relied  upon — heavy  wheel  loads,  at 
a  distance  of  1  ft.  to  2  ft.  from  the  edge,  will  produce  a 
spreading  of  the  bituminous  surface.  To  obviate  this,  pro- 
vision is  made  in  the  Philadelphia  country  road  specifica- 
tions for  a  6-in.  concrete  header  curb  on  either  side  of 
the  road  where  the  road  is  not  paved  to  the  full  width. 

The  idea  that  the  introduction  of  stone  into  the  bitummous 
mixture  is  a  cure  for  all  the  troubles  which  have  developed 
in  recent  years  with  sheet  asphalt  is  wrong.  Topeka  and 
later  specifications  developed  from  it,  calling  for  about  25 
per  cent,  of  5^-in.  stone,  cannot  be  considered  ideal  bitu- 
minous pavement,  as  the  stone  is  not  sufficient  in  quantity 
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or  size  to  produce  the  interlocking  required  for  stability 
in  the  mineral  aggregate.  In  laying  this  type  of  pave- 
ment the  segregation  of  the  mixture  in  pockets  of  fine 
and  coarse  material  will  produce  a  pavement  with  irregular 
wearing  qualities,  unequal  compression  and  unequal  ability 
to  resist  displacement  by  traffic;  with  the  use  of  stone  in 
larger  quantities  a  much  more  stable  pavement  is  secured, 
but  an  element  of  danger  is  introduced  with  the  use  of 
large  stone,  in  the  mixing  and  laying,  brought  about  by 
the  segregation  of  the  large  and  small  sizes  of  stone,  with 
the  result  that  the  pavement  will  not  be  as  uniform  in 
character  as  is  the  case  with  a  standard  sheet  asphalt 
pavement. 

Maintenance  of  Bituminous  Pavomonts 

We  all  know  that  the  success  of  any  pavement  depends 
on  the  maintenance,  and  the  success  of  maintenance  de- 
pends largely  on  attention  to  details,  for  instance,  in  cut- 
ting out  the  old  material  and  cleaning  the  base,  placing  the 
new  material,  rolling,  etc.  Judgment  and  experience  are 
necessary  in  determining  the  extent  of  the  work  to  be 
done  and  the  amount  of  material  to  be  cut  out  for  each 
individual  patch.  A  patrol  maintenance  system  will  do 
more  to  preserve  roads  and  pavements  and  prevent  deteri- 
oration than  any  one  thing. 

There  are  two  methods  that  can  be  considered  for  the 
maintenance  of  bituminous  pavements  by  contract:  first,  by 
the  square  yard;  and,  second,  on  the  tonnage  basis.  Work- 
ing on  the  square  yard  basis,  there  is  more  or  less  of  an 
element  of  chance  taken  by  the  contractor  as  to  the  depth 
of  binder  and  top  to  be  laid,  due  to  the  age  and  unequal 
wear  of  the  pavement,  and  as  the  binder  is  naturally  the 
cheaper  the  contractor  is  apt  to  increase  the  depth  of  the 
binder  and  decrease  the  depth  of  the  top.  On  the  tonnage 
basis  due  to  the  fact  that  the  price  bid  for  the  binder  is 
usually  about  one-half  that  for  the  top,  there  is  a  ten- 
dency on  the  part  of  the  contractor,  unless  the  work  is 
closely  inspected,  to  cut  down  on  the  amount  of  binder 
and  to  increase  the  amount  of  top.  Thus  in  the  two  methods 
the  case  is  reversed.  On  the  tonnage  basis,  however,  since 
payment  is  made  only  for  the  actual  amount  of  binder  and 
top  used,  there  is  really  no  "gamble"  on  the  part  of  the 
municipality  or  the  contractor  as  to  the  amount  of  each 
class  of  material  to  be  furnished,  which  is  the  case  on  the 
square  yard  basis.  It  is,  however,  more  desirable  for  the 
city  to  own  an  asphalt  plant  as  this  class  of  work  can  be 
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handled  more  satisfactorily  by  municipal  forces  than  by 
the  contract  system. 

In  order  to  assist  in  solving  many  of  the  perplexing 
problems  arising  in  connection  with  paving  work,  it  has 
been  found  advisable  to  build  experimental  and  service 
test  roads.  If  this  practice  had  been  consistently  followed, 
the  result  would  be  that  we  would  not  have  the  extensive 
failures  we  have  had  through  the  use  of  untried  materials 
and  methods  of  construction,  which  should  have  been  tried 
out  experimentally  on  a  small  scale,  such  as  was  done  in 
Maryland  on  Park  Heights  Ave.,  built  in  1910;  and  the 
White  Plains  experimental  road.  Borough  of  the  Bronx, 
New  York,  built  in  1910.  A  service  test  roadway  such  as 
built  in  Philadelphia  in  1912-13;  and  Second  Ave.,  New 
York,  built  in  1912,  which  comprise  more  or  less  standard 
methods  of  construction  and  materials,  should  be  of  great 
value  in  compiling  permanent  records  of  the  comparative 
value  of  the  different  types  of  the  present-day  standard 
pavements.  Work  of  this  kind  should  be  encouraged  as 
it  will  ultimately  result  in  solving  many  of  our  paving 
problems.  Detailed  information  relative  to  Park  Heights 
Ave.,  White  Plains  Road  and  the  service  test  roadway  has 
been  published  in  report  form  and  distributed  to  the  public, 
but,  up  to  the  present  time,  no  information  has  been  avail- 
able with  reference  to  the  Second  Ave.  work.  It  is  hoped, 
however,  that  this  data  will  be  made  public  in  the  near 
future. 

If  we  are  to  arrive  at  any  solution  of  our  troubles,  it 
behooves  all  of  us  to  be  frank,  and,  instead  of  coming 
to  the  various  road  conventions  and  tellib^  of  the  suc- 
cesses, we  must  come  to  the  front  and  tell  of  the  failures, 
as  it  is  an  indisputable  fact  that  every  state  or  municipal 
officer  here  today  has  and  is  having  his  failures.  This  be- 
ing the  case,  why  not  give  the  "other  fellow"  the  benefit 
of  your  experience?  If  this  thought  were  carried  out  there 
would  be  less  failures. 


PRESIDENT  McLEAtJ:  The  next  speaker  will  be  Mr. 
D.  D.  Price,  State  Engineer  of  Nebraska.  Is  Mr.  Price 
here?     Apparently  not. 

The  discussion  of  the  excellent  paper  by  Mr.  Uhler  will  be 
continued  by  R.  A.  Meeker,  State  Engfineer  of  New  Jersey. 

R.  A.  MEEKER  (State  Highway  Engineer  of  New  Jersey): 
Though  Mr.  Uhler  very  modestly  states  that  he  is  confining 
his  paper  to  such  problems  of  bituminous  work  as  may  present 
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themselves  in  the  "City  of  Brotherly  Love,"  still  that  experi- 
ence is  by  no  means  small  and  covers  most  of  the  conditions 
encountered  generally. 

He  very  wisely  places  at  the  head  of  the  list  of  perplexities 
that  of  the  intrusion  of  street  railway  tracks  into  the  pavement 
and  wisely  proposes  to  place  concrete  under  the  ties  in  order 
to  prevent  the  alternate  depression  and  elevation  of  the  rails 
under  traffic.  The  movement  of  the  rails  will  ruin  any  bitumi- 
nous pavement  adjoining  them.  Therefore,  the  interposition 
of  some  form  of  block  pavement  is  necessary.  Mr.  Uhler 
suggests  one  row  of  blocks  on  either  side  of  the  rails.  The 
speaker  would  add  to  this  single  row  a  double  one  at  every 
rail  joint  for  three  reasons:  First,  to  facilitate  the  work  of 
repairing  the  joints;  second,  to  prevent  the  disturbance  of 
the  bituminous  pavement  during  such  repair,  and  third,  to 
discourage  the  practice  of  driving  along  the  rail,  thus  forming 
a  rut  that  is  very  hard  to  remove.  All  of  these  things  are 
very  destructive  and  shorten  the  life  of  bituminous  pave- 
ments, and  the  small  added  first  cost  will  more  than  repay 
the  outlay  during  the  first  year  of  the  life  of  the^ pavement. 

Mr.  Uhler  describes  briefly  country  road  bituminous  pave- 
ments. The  specifications  for  these  with  the  Exception  of 
Amiesite  are  very  similar  to  those  adopted  by  New  Jersey. 
We  are  just  as  particular  in  specifying  the  sizes  of  stone  used 
in  Amiesite  as  we  are  for  Warrenite  and  Filbertine.  He 
gives  the  proportion  of  stone  or  mineral  aggregate  as  92  per 
cent,  without  any  reference  to  size.  We  specify  that  the  cold 
mixed  asphalt  concrete  shall  contain  a  mineral  aggregate 
graded  as  follows: 

For  the  bottom  course:  * 

Stone  passing  a  2-in.  opening  and  retained  on  a  1-in.  opening, 
70-80%. 

Stone  passing"  a  J^-In.  opening*  and  retained  on  a  J4-ln.  open- 
ing, 3-5%. 

Stone  passing  a  ^-in.  opening  and  retained  on  a  lO-mesh 
screen,  5-9%. 

Stone  passing  a  10-mesh  screen  and  retained  on  a  30-mesh 
screen,  5-9%. 

Stone  passing  a  30-mesh  screen  and  retained  on  an  80-mesh 
screen,  3-6%. 

Stone  passing  an  80-mesh  screen  and  retained  on  a  200-mesh 
screen,  3-7%. 

Stone  passing  a  200-mesh  screen,  2-6%. 
For  the  top  course: 

Stone  passing  a  1-in.  opening  and  retained  on  a  H-in.  open- 
ing, 7-6r 

Stone  pass! 
ing.  63-70%. 

Stone  passing  a  ^-in.  opening  and  retained  on  a  10-mesh 
screen,  5-9%. 

Stone  passing  a  10-mesh  screen  and  retained  on  a  30-mesh 
screen,  6-10^%. 

Stone  passing  a  30-me8h  screen  and  retained  on  an  80-mesh 
screen,  3-6%. 

Stone  passing  an  80-mesh  screen  and  retained  on  a  200-mesh 
screen,  3-7%. 

Stone  passing  a  200-mesh  screen,  4-8%. 
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The  speaker  is  thus  particular  in  describing  the  sizes  and 
proportions  of  the  stone  because  he  feels  that  upon  this 
factor  depends  largely  the  value  of  the  pavement,  and  impro- 
perly sized  or  graded  mineral  aggregate  will  spoil  the  best 
bituminous  concrete. 

Our  experience  differs  from  that  of  Mr.  Uhler  in  the  amount 
of  bitumen  used;  he  gives  the  percentage  as  from  8  to  11  of 
the  mass.  Our  limits  are  between  6  and  8  per  cent.  When 
the  quantity  exceeds  8  per  cent,  we  are  troubled  with  waves 
and  ridges  in  the  pavement,  also  with  more  or  less  bleeding. 
On  the  other  hand,  if  the  percentage  falls  below  6,  the  pave- 
ment is  apt  to  check  or  crack. 

The  speaker  entirely  agrees  with  Mr.  Uhler  in  his  statement 
that  rolling  is  a  very  important  factor  in  the  laying  of  bitumi- 
nous pavements.  Proper  rolling  cannot  be  too  strongly  urged. 
It  should  receive  the  closest  attention  of  the  engineer  at  all 
times  because,  as  he  truly  remarks:  "It  is  certain  that  unless 
a  pavement  is  free  from  waves  at  the  time  of  its  completion, 
it  never  will  be." 

Quoting  once  more  from  Mr.  Uhlerj 

"The  idea  that  the  introduction  of  stone  into  the  bituminous 
mixture  is  a  cure  for  all  the  troubles  which  have  developed 
in  recent  years  with  sheet  asphalt  is  wrong.  Topeka  and 
later  specifications  developed  from  it,  calling  for  about  25  per 
cent,  of  ^-in.  stone  cannot  be  considered  ideal  bituminous 
pavements,  as  the  stone  is  not  sufficient  in  quantity  or  size  to 
produce  the  interlocking  required  for  stability  in  the  mineral 
aggregate.  In  laying  this  type  of  pavement,  the  segregation 
of  the  mixture  in  pockets  of  fine  and  coarse  material  will 
produce  a  pavement  with  irregrular  wearing  qualities,  unequal 
compression  and  unequal  ability  to  resist  displacement  by 
traffic;  with  the  use  of  stone  in, larger  quantities,  a  much  more 
stable  pavement  is  secured,  but  an  element  of  danger  is  in- 
troduced with  the  use  of  large  stone,  in  the  mixing  and  laying, 
brought  about  by  the  segregation  of  the  large  and  small  sizes 
of  stone,  with  the  result  that  the  pavement  will  not  be  as 
uniform  in  character  as  is  the  case  with  a  standard  sheet  as- 
phalt pavement." 

In  other  words,  a  bituminous  pavement  is  good  if  properly 
prepared  and  carefully  laid. 


PRESIDENT  McLEAN:  Mr.  E.  A.  Kanst,  Superin- 
tendent of  the  Lincoln  Park  Board  of  Commissioners,  who 
was  to  have  followed,  is  unable  to  be  here,  but  he  has 
deputed  his  chief  engineer,  Mr.  George  T.  Donoghue  to 
take  up  the  discussion. 
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E.  A.  KANST  (Superintendent  of  Lincoln  Park,  Chicago^ 
111.);*  The  choice  of  blocks  to  be  used  adjacent  to  street-car 
rails,  in  my  opinion,  should  be  between  granite  blocks,  and 
creosoted  blocks,  the  former  being  given  preference  on  or- 
dinary streets  and  the  latter  on  boulevards.  However,  small 
granite  blocks  neatly  dressed  are  now  competing  with  creo- 
soted blocks  even  on  boulevards  and  boulevard  crossings. 

Mr.  Uhler  in  his  paper  says  that  in  Philadelphia  the  bi- 
tuminous specifications  for  country  road  work  are  drawn 
so  that  the  pavements  compete  with  each  other,  and  that 
the  work  i^  awarded  to  the  lowest  bidder  irrespective  of  the 
type  bid  oA.  I  believe  we  would  be  iHterested  in  knowing 
how  this  plan  has  worked  out.  With  whom  does  the  decision 
rest  as  to  which  pavements  may  compete  with  each  other? 
Do  the  specifications  cover  by  trade  name  the  pavements 
that  are  eligible  to  the  competition? 

The  question  of  rolling  bituminous  pavements  is  a  ripe 
one  for  discussion.  In  the  case  of  a  bituminous  surface  laid 
on  a  concrete  base  the  ultimate  success  of  the  road  is  in  a 
large  measure  in  the  roller-man's  hands.  And  where  the 
foundation  is  macadam  the  roller-man's  responsibility  is 
doubled.  A  contractor  that  has  good  roller-men  should  look 
upon  them  as  valuable  assets. 

In  rolling  bituminous  pavements  close  to  curbs  the  tendency 
seems  to  be  to  stay  too  far  away  from  the  curbs,  relying 
almost  entirely  upon  hand  tamping  for  compression  near  the 
curb.  In  the  Lincoln  Park  system  we  are  doing  away  withi 
as  much  hand  tamping  ,as  possible  and  trying  to  get  com- 
pression close  to  the  curb  with  the  steam  roller.  Our  curbs,, 
of  course,  are  scratched  or  occasionally  marred,  but  on  the- 
whole  I  believe  we  are  getting  better  results  both  in  ap- 
pearance and  stability. 

We  have  practically  abandoned  the  penetration  method* 
of  construction  in  Lincoln  Park  for  all  classes  of  work  save- 
patching.  Lack  of  uniformity  in  results  in  our  penetration 
work  is  one  of  the  principal  reasons  for  the  giving  up  of 
this  type  of  construction.  The  class  of  labor  doing  this: 
work  requires  constant  supervision.  The  quantity  of  bitu- 
men used  per  square  yard  will  vary  from  SO  to  75  per  cent 
within  the  same  day.  Just  as  many  roads  have  failed  that 
were  built  by  the  penetration  method  on  account  of  having 
an  excess  of  bitumen  as  have  failed  for  having  a  deficieftcy.. 

Mr.  Uhler  has  told  us  of  the  laying  of  a  4-in.  concrete  base  ■ 
on  top  of  the  broken  stone  or  telford  base — results  seem  to- 


*Read  by  Geo.  T.    Donogrhue,  Chief  Engrlneer  of  the  Board  off. 
Lincoln  Park  Commissioners. 
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have  been  satisfactory.  The  question  of  whether  it  would 
not  have  been  just  as  satisfactory  and  probably  more  economi- 
cal to  have  laid  the  bituminous  wearing  surface  directly  on 
the  old  macadam  base  appears  to  me  to  be  worthy  of  dis- 
cussion. A  well  laid  macadam  road  that  has  been  subjected 
to  traffic  for  years  usually  makes  an  excellent  base  for  a 
bituminous  wearing  surface.  Furthermore,  the  weak  spots 
that  usually  show  can  be  taken  care  of.  From  the  economy 
standpoint  it  would  seem  that  the  money  saved  by  the  omis- 
sion of  the  concrete  base  might  be  applied  to  the  future 
maintenance  of  the  road.  I  am  not  opposed  to  concrete 
bases  for  roads  of  this  character,  but  I  do  not  look  upon 
them  as  a  cure-all  for    all  ruts  or  waves. 

Relative  to  the  use  of  curbs  on  park  driveways,  our  engineers 
are  usually  at  loggerheads  with  our  landscape  men.  The 
lanscape  men  contend  that  the  driveways  do  not  need  and 
should  not  have  curbs.  Personally,  I  can  see  no  objection  to 
an  inconspicuous  curb  even  in  park  work.  Without  a  curb 
the  dividing  line  between  the  parkway  and  the  driveway  is  ' 
usually  left  to  the  imagination,  and  where  any  attempt  is 
made  to  define  the  boundary  line  definitely  by  keeping 
the  sod  cut,  the  cost  of  doing  this  work  would  pay  for  several 
curbs.  On  one  of  our  narrow  park  drives  built  without  a 
curb  we  haye  had  the  identical  trouble  that  Mr.  Uhler  speaks 
of:  viz.,  crowding  of  the  bituminous  surface  to  the  edge  of  the 
pavement. 

I  am  in  hearty  accord  with  Mr.  Uhler  on  maintenance. 
Any  board  or  governing  body  that  is  responsible  for  the 
maintenance  of  bituminous  roads  should  adopt  the  patrol  sys- 
tem. I  know  of  no  other  pavement  save  water  bound  maca- 
dam to  which  the  "stitch  in  time''  proverb  is  more  applicable. 


PRESIDENT  McLEAN:  The  next  speaker,  Mr.  Philip 
Henry,  consulting  engineer  of  New  York,  is  unable  to  be 
here  but  has  sent  a  paper.  At  this  hour  I  believe  that  it 
would  be  desirable  to  accept  the  paper  without  the  formality 
of  reading  it.  I  will,  therefore,  ask  Mr.  R.  Keith  Compton, 
Chairman  of  the  Paving  Commission  of  Baltimore,  to  address 
you  on  this*  subject. 


R.  KEITH  COMPTON  (Chairman,  Paving  Commission,  Bal- 
timore, Md.) :  The  speaker  has  carefully  and  with  interest 
read  the  paper  by  Mr.  Uhler  on  "Bituminous  Construction 
and  Maintenance — Recent  Practice."  Mr.  Uhler  has  so  thor- 
oughly, intelligently  and  practically  covered  the  ground  that 
there   is   scarcely  anything  in   his   paper  with   which   I   can 
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disagree.  It  may  be  well  to  cover  the  high  points  in  his 
paper  and  consider  more  in  detail  the  questions  which  he 
has  raised. 

One  of  the  subjects  emphasized  by  Mr.  Uhler  is  the  placing 
of  concrete  under  the  ties  of  street  railway  tracks,  because 
probably  most  of  our  troubles  with  bituminous  pavements  are 
on  railway  track  streets  and  due  in  most  instances  to  insecure 
foundations  under  the  tracks. 

In  the  City  of  Baltimore,  where  125  miles  of  improved  pave- 
ment have  been  laid  in  the  past  three  years,  we  have  found  it 
necessary  and  desirable  to  deviate  somewhat  from  the  former 
method  of  street  railway  track  construction  and  require  the 
railway  companies  to  install  concrete  under  and  around  the 
ties,  the  former  method  having  been  to  use  crushed  stone  or 
ballast  foundation  only,  and  then  only  when  forced  to  do  so  by 
ordinance. 

When  the  speaker  first  took  up  the  subject  of  more  sub- 
stantial track  construction  in  this  city,  the  first  claim  of  the 
street  railway  companies  was  that  the  cars  would  have  to 
be  taken  from  the  streets  and  entirely  re-routed,  and  that  this 
not  only  entailed  a  hardship  and  unnecessary  expense  upon 
the  railway  companies,  but  inconvenienced  the  public,  and 
that  such  re-routing  was  not  practicable  in  Baltimore,  where 
the  down-town  streets  are  narrow  -and  congested.  Every 
railway  track  street  which  has  been  paved  within  the  last 
three  years  has  been  paved,  maintaining  the  cars  in  operation 
during  the  construction.  We  therefore  took  up  the  question 
of  meeting  this  contention  of  the  railway  companies  and  out- 
lining some  plan  whereby  concrete  could  be  installed  under 
the  tied  and  at  the  same  time  maintain  car  service  on  the 
streets. 

The  placing  of  concrete  as  a  foundation  for  the  street  rail- 
way tracks  in  the  City  of  Baltimore  has  proven  a  very  satis- 
factory solution  of  our  troubles,  and  we  have  succeeded  in  so 
placing  it  and  maintaining  car  service.  Our  method  is  as 
follows: 

Concrete  foundation  was  placed  under  the  tracks  on  several 
of  the  busiest  and  heaviest  traffic  streets  in  Baltimore.  This 
was  accomplished  without  interruption  to  the  railway  traffic. 
The  tracks  were  ballasted  with  broken  stone  of  size  varying 
from  1J4  to  2^4  ins.  After  the  track  had  been  thoroughly 
tamped  and  surfaced,  this  stone  was  then  penetrated  with 
a  cement  grout  in  the  proportions  of  1:2,  using  bank  sand. 
If  any  slight  movement  developed  in  the  track  during  this 
operation  (sometimes  caused  by  the  moisture  of  the  grout 
softening  the  subgrade),  tampers  were  immediately  sent  back 
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to  tighten  the  ties  by  tamping  in  the  wet  concrete.  It  was 
found  necessary,  in  placing  the  stone  for  this  construction, 
to  allow  the  stone  between  ties  to  remain  about  2  ins.  above 
the  bottom  of  the  tie,  this  insuring  the  grout  flushing  up  full 
under  the  bottom  of  the  tie.  During  the  progress  of  this 
work  test  holes  are  cut  at  the  top  and  bottom  of  the  grades 
in  each  and  every  block,  and  the  penetration  of  the  grout 
examined,  and  in  all  cases  it  has  been  found  that  the  grout 
has  penetrated  the  entire  6  ins.  of  stone  placed  under  the 
ties  where  the  above  size  stone  was  used. 

Three  months  after  the  completion  of  the  first  track  treated 
in  this  manner  this  department  had  occasion  to  tear  out  one 
small  piece  of  track.  The  concrete  found  under  the  ties  was 
excellent,  being  in  every  respect  equal  to  mixed  concrete,  all 
voids  being  found  filled  and  the  concrete  dense. 

The  first  piece  of  track,  about  80  ft.  long,  treated  in  this 
manner,  was  experimental  work,  and  the  stone  used  was 
from  lyi  ins.  down  to  about  ^  in.  in  size.  This  experiment 
was  somewhat  of  a  failure,  because  the  stone  was  too  small 
to  allow  the  proper  penetration  of  the  grout 

The  extra  cost  of  this  work  over  the  ordinary  stone  ballast 
used  by  the  railway  companies,  as  closely  as  can  be  ascer- 
tained by  the  department,  is  a  matter  of  52  cts.  per  lin.  ft 
of  single  track,  or  $1.04  per  lin.  ft.  of  double  track. 

The  railway  company  does  all  of  this  work  with  its  own 
forces,  using  a  No.  9  Coltrin  grout  mixer,  and  by  the  manipu- 
lation of  a  jointed  chute  leading  from  this  mixer  they  are 
able  to  keep  the  mixer  going  continuously,  even  when  cars 
are  passing  the  point  of  operation,  one  joint  of  the  chute 
leaning  just  to  the  near  rail,  which  can  be  swung  around  when 
the  car  is  passing,  allowing  the  grout  to  flow  on  the  ballast 
at  the  ends  of  the  ties  at  the  outside  of  the  rail.  After  the 
car  has  passed,  this  chute  is  swung  back  towards  the  center 
of  the  track  and  the  second  joint  of  the  chute,  which  is  merely 
dropped  in  the  track  while  the  car  is  passing,  is  then  placed 
again  in  position  and  carries  the  grout  over  to  the  opposite 
rail.  In  this  way  no  time  is  lost  by  the  gi'outing  gang,  and 
car  traffic  is  interfered  with  to  a  limited  extent  only. 

One  of  the  main  points  to  be  looked  after  in  this  construc- 
tion is  that  large  stone  be  used  as  ballast,  for  if  too  small 
stone  were  allowed,  the  penetration  of  the  grout  would  be 
seriously  interfered  with. 

The  amount  of  concrete  per  running  foot  of  double  track  is 
roughly  .460  cu.  yd. 
•  One  would  naturally  suppose  that  the  passing  of  cars  over 
the  track  while  this  work  is  being  done  would  interfere  with 
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the  setting  of  the  cement,  but  by  thoroughly  tamping  the 
stone  ballast  as  outlined  above  the  ballast  is  made  to  carry 
the  weight  of  the  passing  cars. 

I  can  only  emphasize  the  importance  in  the  construction 
of  bituminous  pavements  of  strict  plant,  laboratory  and  street 
inspection.  In  this  connection  I  will  outline  to  you  our 
methods  in  the  City  of  Baltimore. 

At  each  asphalt  plant  is  stationed  an  inspector,  who  is 
equipped  with  screens,  balances,  a  penetration  machine  and 
thermometers  to  be  used  in  testing  the  stone,  sand,  asphalt 
cements  and  temperatures  of  the  finished  mixtures.  All 
the  incoming  raw  materials  are  tested  by  the  inspector  at  the 
plant,  as  received,  except  the  asphalt  and  residuums,  which 
are  sampled  and  sent  to  the  laboratory  for  analysis  before 
they  are  used.  Samples  of  the  stone,  sand  and  dust  are  also 
taken  to  the  laboratory  and  tested.  The  inspector  is  given 
a  mixture  showing  the  percentages  of  stone,  sand  and  as- 
phalt cement  by  ^yhich  to  turn  out  the  binder  mixture,  also 
the  penetration  at  which  the  binder  cement  is  to  be  main- 
tained, each  kettle  being  tested  before  it  is  used.  The  pro- 
cedure for  topping  mixtures  is  as  follows: 

After  the  sand  has  been  tested  he  is  given  a  formula  telling 
the  mesh  composition  of  the  sand,  the  amount  of  sand,  lime- 
stone dust  and  asphalt  cement  to  be  used,  also  the  penetration 
of  the  asphalt  cement.  These  instructions  are  received  from 
the  chief  asphalt  inspector.  Each  plant  is  visited  at  least 
once  a  day  by  the  chief  asphalt  inspector,  who  makes  an  in- 
spection of  the  plant  and  materials  being  used  and  collects 
samples  of  the  asphalt  cements,  finished  mixtures  and  the 
inspector's  reports.  These  samples  are  taken  to  the  labora- 
tory, the  asphalt  cements  being  checked  and  the  mixtures 
analyzed  and  any  irregularities  noted  and  the  plant  inspector 
immediately  notified  of  same.  The  chief  asphalt  inspector 
during  the  day  visits  each  street  on  which  any  material  is 
being  laid  and  takes  samples,  which  are  tested,  and  if  found 
deviating  from  the  mixture  set,  the  inspector  is  at  once  noti- 
fied of  it  and  the  trouble  remedied. 

When  the  mixtures  arrive  on  the  work  they  are  tested  for 
temperature  by  the  street  inspector,  who  oversees  the  laying 
of  the  binder  and  surface  mixtures,  seeing  that  the  surface 
gets  the  proper  amount  of  rolling  and  that  the  binder  and 
wearing  course  are  of  the  required  thickness.  The  street 
inspector  at  the  finish  of  each  day's  work  sends  a  post-card 
to  the  laboratory  showing  the  number  of  loads  and  batches 
of  material  received  on  the  work,  and  also  the  yardage  of 
material  laid.    These  figures  are  checked  against  the  reports 
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of  the  plant  inspector,  the  yardage  per  batch  obtained  and 
a  report  of  same  made  to  the  principal  assistant  engineer  and 
any  irregularities  noted  and  corrected.  In  this  manner  we 
can  tell  whether  or  not  the  binder  and  topping  laid  on  the 
previous  day  are  of  the  required  thickness,  and  this  is  an  ex- 
cellent check  on  the  street  inspector. 

I  can  only  emphasize  Mr.  Uhler's  point  of  thorough  com- 
pression, and  this  can  only  be  obtained  by  thorough  rolling. 
After  carefully  considering  the  matter  the  City  of  Baltimore 
has  this  clause  in  its  specifications  relating  to  this  phase  of 
the  construction: 

After  raking,  the  surface  mixture  shall  at  once  be  compressed 
by  rolling  with  a  steam  roller  weighing  not  less  than  160  pounds 
to  the  inch  width  of  tread,  after  which  a  small  amount  of  cement 
shall  be  swept  over  it  with  a  soft  bristle  broom.  Then  it  shall 
be  thoroughly  compressed  by  a  second  roller  weighing  not  less 
than  250  pounds  to  the  inch  width  of  tread,  the  rolling  with  the 
heavier  roller  to  be  continued  until  the  compression  and  surface 
are  satisfactory  to  the  engineer. 

This  seems  to  thoroughly  cover  the  situation  if  the  condi- 
tions are  faithfully  complied  with. 

The  question  of  liners  is  a  very  important  one,  and  I  be- 
lieve that  the  City  of  Baltimore  has  used  every  conceivable 
liner  on  the  market — ^vitrified  block,  wood  block,  scoria  block 
and  selected  granite  block.  Scoria  block  has  not  been  in 
service  long  enough  for  us  to  make  up  our  mind  as  to  just 
what  it  will  be,  although  to  the  writer's  knowledge  it  has  been 
used  with  very  good  satisfaction  in  the  City  of  Washingfton. 

For  th6  sake  of  appearance  and  service,  on  light  traffic 
residential  streets  wood  block,  say  4^  ins.  in  depth,  with 
light  treatment,  set  on  a  firm  mortar  bed,  will  give  good 
service,  but  in  this  connection  the  construction  of  the  street 
railt^ay  tracks  must  be  most  substantial.  Any  amount  of 
vibration  in  the  rails  will  let  in  water,  and  your  wood  block 
will  soon  begrin  to  deteriorate  and  the  asphalt  pavement  adja- 
cent to  the  wood  block  will  deteriorate  from  the  under  side. 
The  blocks  should  not  be  heavily  treated,  because  the  surplus 
oils  from  the  block  will  be  taken  up  by  the  asphalt  and  the 
asph^t twill  soften  and  curl  up  adjacent  to  the  wood  liners. 

On  .hca;vy  traffic  streets  we  are  now  using  well  selected 
grantt£  block  setow  a  firm  mortar  bed.  The  specifications  for 
this  are  as  follows: 

When  specifledfr  selected  granite  blocks  of  uniform  size  will  be 
ueed  as  liners  along  rails  adjacent  to  sheet  asphalt  paving;  the 
liners  will  conform  to  the  specifications  for  granite  blocks,  ex- 
cept that  they  shall  be  not  less  than  8  inches  nor  more  than  9 
inches  long;  not  less  than  8H  Inches  nor  more  than  4  inches 
wide;  not  less  than  4H  inches  nor  more  than  5H  inches  deep: 
and  dressed  so  as  to  form  when  laid  close,  joints  not  exceeding 
one-quarter  of  an  inch  In  width,  and  poured  with  a  filler  as 
specified. 
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I  think  conditions  are  better  met  by  using  a  bituminous 
filler  in  granite  block  liners  rather  than  a  cement  filler,  for 
the  reason  that  if  a  cement  filler  is  used  the  adjacent  sheet 
asphalt  paving  cannot  be  laid  as  promptly  as  can  be  done  if 
the  former  filler  is  used,  and  in  rolling  binder  and  topping  the 
cement  filler  is  likely  to  rupture. 

Mr.  Uhler  recommends  that  it  is  good  practice  to  lay  the 
finished  surface  of  the  bituminous  pavement  H  or  yi  in.  higher 
than  the  brick  gutters  or  liners.  We  have  gone  so  far  as  to 
lay  it  uniformly  '^  in.  higher,  and  find  that  by  this  method  we 
are  obtaining  good  results. 

A  bituminous  pavement  should  never  be  laid  in  railway 
areas.  Granite  block  new  or  re-cut  on  heavy  trafHc  streets 
and  vitrified  block  on  medium  and  light  trafHc  on  railway 
streets  should  be  regarded  as  standard  and  safe  construction 
in  connection  with  bituminous  pavement. 

On  the  question  of  binder,  we  find  that  a  medium  one  prob- 
ably gives  the  best  results.  It  should  be  composed  of  stone, 
all  passing  a  1-in.  screen,  85  per  cent,  of  which  to  pass  this 
screen  in  its  longest  dimension,  and  of  the  remaining  15  per 
cent,  no  piece  shall  have  a  larger  dimension  than  lJ4  ins. 
After  passing  the  heating  drums  it  shall  contain  not  less  than 
15,  nor  more  than  35  per  cent,  passing  a  10-mesh  screen.  This 
gives  an  abundance  of  variation,  and  if  the  stone  does  not 
contain  the  proper  amount  of  material  passing  a  -^-in.  screen 
the  deficiency  can  be  made  up  by  the  addition  of  gravel  or 
sand.  With  an  extreme  open  binder  on  a  heavy  trafHc  street 
I  would  fear  the  topping  would  be  pushed  down  into  the  voids 
of  the  binder,  the  final  result  being  that  the  binder  stone  will 
work  up  through  the  topping. 

In  the  City  of  Baltimore  some  ten  miles  of  bituminous  con- 
crete, Topeka  specifications,  have  been  laid,  with  varying 
degrees  of  success.  There  has  been  quite  a  tendency  in  some 
instances,  particularly  with  heavy  slow-moving  vehicles,  for 
the  2-in.  topping  to  push.  This  has  occurred  whether  the  top 
of  the  concrete  was  purposely  left  smooth  or  rough.  We 
have  had  analyses  made  of  the  material  in  such  instances,  as 
well  as  analyses  of  the  material  and  mesh  composition  where 
such  pavements  have  been  laid  with  apparent  success.  Prac- 
tically, we  can  find  no  difference  between  them.  On  all 
examinations,  whether  the  topping  showed  a  disposition  to 
push  or  whether  it  remained  in  place,  we  have  found  the 
presence  of  dampness  on  the  top  of  the  concrete,  causing  the 
underside  of  the  bituminous  topping  to  disintegrate.  To 
my  mind  this  proves  conclusively  that  a  binder  or  paint  coat 
under  all  bituminous  pavements  is  absolutely  necessary,  and 
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that  the  old-fashioned  notion  that  the  binder  was  constructed 
not  only  to  cheapen  the  pavement  and  to  serve  as  a  cushion 
for  the  topping  but  to  act  as  an  air  space  to  protect  the  top- 
ping from  the  dampness  is  correct,  and  it  is  for  this  reason 
that  bituminous  concrete  pavements  laid  on  a  rolled  stone 
base  rather  than  a  concrete  base  have  apparently  been  more 
successful,  although  the  speaker  does  not  indorse  this  as 
standard  construction.  In  other  words  the  rolled  stone  base 
acts  as  an  underdrain  for  the  topping,  keeping  the  underside 
of  the  wearing  surface  dry. 

As  to  the  maintenance  question,  I  am  fully  convinced  that 
this  question  can  only  be  satisfactorily  solved  by  every  mu- 
nicipality, provided  it  has  a  sufficient  area  of  bituminous  pave- 
ments, owning  a  municipal  plant  We  all  know  that  as  soon' 
as  a  small  hole  develops  in  a  bituminous  pavement  it  should 
be  repaired,  because  the  longer.it  remains  the  larger  it  be- 
comes. Prompt  measures  are  therefore  necessary.  No  con- 
tractor wants  to  shift  his  gang  and  equipment  to  the  far  end  of 
a  city  to  make  repairs  unless  he  is  aware  that  the  amount  of 
repairs  from  that  end  of  the  city  justifies  such  removal. 

With  a  municipally  owned  plant,  while  it  is  possible  that 
repairs  may  be  a  little  more  costly,  it  is  certainly  quite 
evident  to  my  mind  that  a  municipality  can  maintain  its  bi- 
tuminous streets  in  better  shape  than  by  contract 


PHILIP  W.  HENRY  (Consulting  Engineer,  New  York,  N. 
Y.):*  When  the  Secretary  of  your  Association  asked  me  to 
take  part  in  the  discussion  of  Mr.  Uhler's  paper,  I  told  him 
that,  as  I  had  not  been  in  direct  touch  with  ''recent  practice 
of  bituminous  construction  and  maintenance,"  I  did  not  know 
that  I  would  have  anything  to  offer,  but  that  if  he  would  send 
me  a  copy  of  Mr.  Uhler's  paper  I  would  be  glad  to  look  it 
over  and  see  if  I  could  add  anything  of  value. 

In  reading  the  paper  it  became  evident  that  certain  conclu- 
sions which  Mr.  Uhler  has  set  forth,  based  upon  his  recent 
experience  in  bituminous  construction,  including  sheet  as- 
phalt, are  much  the  same  as  those  which  were  drawn  fifteen 
or  twenty  years  ago  by  those  who  were  then  engaged  in  lay- 
ing sheet  asphalt.  For  instance,  Mr.  Uhler  calls  attention 
to  the  fact  that  in  Philadelphia  a  different  penetration  of  bi- 
tuminous cement  is  used  in  surface  mixtures,  depending  upon 
whether  the  traffic  is  light,  medium  or  heavy,  or  whether  used 
for  patching.     From  1889  to  1892,  as  superintendent  of  the 


•Written  discussion  submitted  but  not  read  at  the  convention. 
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Barber  Asphalt  Paving  Co.  at  Omaha,  Neb.,  my  attention  was 
called  to  the  behavior  of  different  asphalt  mixtures  under 
different  degrees  of  traffic.  Those  under  heavy  traffic  with 
asphalt  cement  of  high  penetration  were  inclined  to  roll, 
while  on  streets  of  light  traffic,  mixtures  of  lower  penetration 
were  inclined  to  crack.  Therefore,  with  the  approval  of  the 
chemist  of  the  company,  who  at  that  time  was  Prof.  H.  C. 
Bowen  of  the  Columbia  School  of  Mines,  I  adopted  different 
penetrations  in  accordance  with  traffic.  My  recollection  is 
that  these  penetrations  were  55  on  the  Bowen  penetration 
machine  for  heavy  traffic,  70  for  medium  traffic  and  85  for 
light  traffic,  the  bituminous  cement  being  made  from  Trinidad 
refined  asphalt,  which  at  that  time  was  the  only  bituminous 
paving  cement  (except  coal  tar)  in  the  market.  On  the  Dow 
machine  these  penetrations  would  be  about  20  points  lower, 
and  they  correspond  quite  closely  with  the  penetrations 
adopted  in  Philadelphia. 

I  am  in  hearty  agreement  with  Mr.  Uhler's  criticism  of 
the  penetration  method  on  roadways  carrying  any  consider- 
able amount  of  traffic.  The  mixing  method  is  much  more 
certain  in  guaranteeing  definite  proportions  of  mineral  ag- 
gregate and  bituminous  cement  and  a  uniform  mixture.  There 
is  comparatively  little  difference  in  the  cost  of  the  two 
methods  now  that  portable  mixing  plants  have  been  evolved. 
The  amount  of  bituminous  cement  per  square  yard  is  prac- 
tically the  same.  In  Mr.  Uhler's  paper  he  states  that  in  the 
penetration  method  there  are  from  Ij^  to  2  gals,  of  bituminous 
cement  used  per  sq.  yd,,  which  at  8^  lbs.  per  gal.,  are  equi- 
valent to  13j^  to  171/2  lbs.  per  sq.  yd.  By  the  mixing  method 
a  bituminous  surface  2  ins.  thick,  weighing  200  lbs.  per  sq. 
yd.,  will  contain  from  7  to  10  per  cent,  of  bituminous  cement, 
depending  upon  the  size  of  the  mineral  aggregate,  the  latter 
percentage  pertaining  to  ordinary  sheet  asphalt.  Therefore, 
by  the  mixing  method  2  ins.  of  bituminous  surface  will  con- 
tain from  14  to  20  lbs.  of  bituminous  cement  per  sq.  yd., 
which  is  practically  the  same  as  is  used  in  th^  penetration 
method,  where  it  is  practically  impossible  to  obtain  uniform 
results.  I  am  therefore  of  the  opinion  that  the  penetration 
method  should  be  used  only  on  roadways  of  very  light  traffic. 

I  also  notice  that  in  Philadelphia,  bituminous  surfaces,  whe- 
ther concrete  or  sheet  asphalt,  are  laid  upon  Portland  cement 
foundations,  4  ins.  being  used  on  a  subgrade  of  old  macadam 
and  5  ins  on  a  subgrade  of  earth.  This  is  a  step  in  the  right 
direction  and  is  in  line  with  the  opinion  which  I  formed 
some  years  ago.  In  a  paper  on  "The  Future  Road"  which  I 
presented  to  the  First  International  Road  Congress  held  in 
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Paris  in   October,   1908,  and  which   I   attended  as   delegate 
representing  the  State  of  New  York,  I  stated: 

From  the  present  outlook  it  is  only  a  question  of  time,  when 
Portland  cement  concrete  will  form  the  foundation  of  important 
country  roads,  as  it  now  forms  the  foundation  of  city  pavements. 
In  building  new  roads  future  traffic  should  be  taken  into 
account,  and  a  foundation  sufficient  for  all  reasonable  develop- 
ment should  be  provided.  As  this  determination  is  dependent 
upon  local  conditions,  it  is  sufficient  for  the  purpose  of  this  dis- 
cussion to  call  attention  to  the  importance  of  an  unyielding 
foundation  and  to  the  consideration  of  Portland  cement  concrete 
on  all  important  roadways. 

It  would  seem,  however,  that  Philadelphia  is  carrying  this 
principle  too  far  in  requiring  a  4-in.  Portland  cement  concrete 
base  on  top  of  existing  macadam  or  telford.  Where,  in  cut- 
ting down  the  surface  of  the  old  macadam  in  order  to  provide 
room  for  the  bituminous  wearing  surface,  there  remains  a 
minimum  of  5  ins.  of  macadam  or  telford  which  has  been 
thoroughly  consolidated  by  traffic,  I  would  consider  that 
foundation  ample  for  all  ordinary  traffic.  In  1886,  if  memory 
serves  me,  the  macadam  roadway  on  Ashland  Avenue,  Chi- 
cago, was  resurfaced  with  1  in.  of  open  binder  and  2  ins.  of 
sheet  asphalt  and  rendered  excellent  service  for  a  number 
of  years.  Similarly,  the  macadam  roadway  on  Broadway^ 
New  York  City,  from  59th  St.  to  106th  St.,  was  resurfaced 
with  excellent  results  about  the  year  1890.  Work  of  this 
nature  gave  satisfactory  results  in  other  cities,  and  seems  the 
best  method  of  resurfacing  a  macadam  roadway.  Generally 
speaking,  therefore,  I  would  advocate  putting  2j/^  to  3  ins.  of 
bituminous  surface  on  an  old  macadam,  brought  to  subgrade 
by  cutting  down  the  projections  and  filling  depressions  with 
broken  stone,  provided  that  there  remain  at  least  5  ins.  of 
well  compacted  macadam  or  telford  as  a  foundation. 

I  was  also  much  interested  in  that  part  of  Mr.  Uhler*s 
paper  where  he  speaks  of  using  "an  asphaltic  cut-back  mix- 
ture," consisting  of  about  equal  parts  of  asphaltic  cement 
and  naphtha,  to  be  applied  to  the  concrete  base  in  order  to 
secure  a  better  bond  with  the  bituminous  surface.  This 
method  was  used  in  New  York  City,  more  particularly  on 
Eighth  Ave.,  about  1895,  in  order  to  overcome  the  shoving 
or  rolling  of  the  asphalt  mixture  on  a  certain  block  of  that 
avenue  where  the  concrete  foundation  had  a  very  smooth 
surface.  It  was  found,  however,  that  an  asphalt  cement  hav- 
ing a  penetration  around  20  would  serve  the  purpose  better 
than  the  ordinary  paving  cement  of  55  to  65  as  noted  by  Mr. 
Uhler.  I  would  therefore  recommend  that,  in  using  this  "cut- 
back mixture,"  a  much  lower  penetration  be  used  than  the 
ordinary   bituminous   paving  cement. 
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Another  conclusion  of  Mr.  Uhler  in  which  I  am  in  hearty 
sympathy  is  the  following: 

The  idea,  that  the  introduction  of  stone  into  the  bituminous 
mixture  is  a  cure  for  all  the  troubles  which  have  developed  in 
recent  years  with  sheet  asphalt,  is  wrong.  •  •  •  An  element 
of  danger  is  introduced  with  the  use  of  large  stone  in  the  mixing 
and  laying,  brought  about  by  the  segrregation  of  the  large  and 
small  sizes  of  stone,  with  the  result  that  the  pavement  will  not 
be  as  uniform  in  character  as  is  the  case  with  a  standard  sheet 
asphalt. 

In  my  paper  of  1908  already  referred  to  I  called  attention  to 
the  same  difficulties,  as  follows: 

While  the  use  of  large  particles  lessens  the  cost  of  pavement 
in  the  amount  of  bituminous  cement  used,  it  mu9t  be  remem- 
bered that  broken  stone  is  generally  much  more  expensive  than 
sand,  and  that  in  many  sections,  particularly  in  the  central  part 
of  the  United  States,  it  is  difficult  to  find  a  stone  hard  enough  to 
resist  wear  and  crushing.  No  matter  how  well  the  large  particle 
may  be  imbedded,  it  is  liable  to  be  crushed  or  cracked  by  the 
sudden  blow  of  traffic,  thus  forming  a  weak  spot  in  the  wearing 
surface.  In  practice,  too,  it  has  been  found  difficult  to  get  a  uni- 
form mixture  of  large  and  small  particles.  While  the  mixture 
may  be  theoretically  perfect  in  the  mixer,  the  smaller  particles 
come  to  the  surface  of  the  wagron  during  the  haul  to  the  road;  so 
that  as  actually  laid  the  bituminous  concrete  may  present  a  sur- 
face of  varying  density,  some  portions  being  so  coarse  and 
porous  as  to  absorb  water.  It  is  therefore  probable  that  sand, 
generally  available  at  reasonable  prices  in  most  localities,  will 
prove  the  best  material  for  the  wearing  surface  of  all  important 
roads,  as  it  has  proven  the  best  material  for  the  wearing  surface  ' 
of  the  city  asphalt  pavement.  This,  however,  is  largely  a  local 
matter,  and  it  may  be  that  stone  screeniners,  largest  size  half 
an  inch  in  diameter,  mixed  with  sand,  will  prove  the  most  econ- 
omical, all  conditions  beingr  duly  considered.  But  whether  broken 
stone,  screenings  or  sand  be  used,  it  is  important  that  the  min- 
eral particles  be  so  graded  as  to  reduce  the  voids  to  a  minimum. 
It  is  especially  important  that  on  roads  of  considerable  traffic, 
from  6  to  10  per  cent,  of  the  wearing  surface  should  consist  of 
particles  which  will  pass  a  sieve  200  meshes  to  the  lineal  inch, 
or,  in  other  words,  as  fine  as  Portland  cement.  As  such  fine  par- 
ticles are  seldom  found  to  this  extent  in  sand,  it  is  customary  to 
add  ground  limestone  or  Portland  cement  to  the  mixture. 

I  am  also  in  accord  with  Mr.  Uhler  in  his  doubt  as  to 
whether,  as  compared  with  the  old  so-called  open  binder,  the 
close  binder,  made  with  the  addition  of  25  to  35  per  cent,  of 
sand,  may  not  increase  the  danger  of  the  top  "shifting  under 
traffic,"  or  shoving,  as  it  is  generally  called.  The  open  binder 
was  introduced  specifically  to  lessen  the  danger  of  shoving, 
and  was  fairly  successful  in  bringing  about  this  result.  The 
close  binder  is  so  like  the  ordinary  paving  mixture,  which, 
on  account  of  its  denseness,  is  prone  to  shove  on  a  smooth 
base,  that  it  is  a  question  whether  it  is  worth  the  cost  of 
sand    and    additional    bitumen    as    compared    with    the    open 
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binder.  This,  however,  is  a  matter  of  experience  rather  than 
of  theory,  and  it  would  be  interesting  and  instructive  to  have 
the  views  of  those  who  have  had  experience  with  both  kinds 
of  binder  under  similar  conditions. 

While  not  pertinent  to  Mr.  Uhler's  paper,  I  would  like  to 
call  to  the  attention  of  the  Association  that,  though  in  nearly 
every  industry  there  have  been  great  advances  in  the  recovery 
of  ^aste  products,  there  has  been  no  advance  in  this  direction, 
as  far  as  I  am  aware,  in  bituminous  pavements.  I  refer  spe- 
cifically to  the  recovery  and  re-use  of  the  bituminous  surface 
mixture.  In  1887  when  I  first  became  connected  with  this 
industry  as  street  foreman  for  the  Barber  Asphalt  Paving 
Co.  in  Buffalo,  I  found  that  the  old  asphalt  mixture,  after 
being  taken  from  the  street,  was  reheated  in  pans  by  hand, 
with  perhaps  a  slight  addition  of  a  soft  asphalt  cement,  and 
then  used  in  repairing  pavements.  There  was  also  put  in 
operation  about  that  time  an  elaborate  plant  for  reheating 
the  old  pavement  on  a  large  scale,  by  putting  it  through 
drums  and  by  forcing  hot  air  into  the  receptacles  containing 
the  old  pavement  which  was  first  broken  up  into  small  pieces. 
Though  this  plant  must  have  cost  $30,000  to  $40,000  it  was 
abandoned  after  a  few  years'  trial  on  account  of  the  difiiculty 
in  producing  a  uniform  mixture  and  the  great  danger  of  burn- 
ing the  material.  In  order  to  get  over  this  latter  difficulty, 
experiments  were  made  in  New  York  by  heating  the  old  pave- 
ment in  tanks  containing  steam  coils,  somewhat  after  the 
method  used  in  refining  Trinidad  and  Bermudez  asphalts. 
It  was  found,  however,  that  as  bituminous  concrete  is  a  very 
poor  conductor  of  heat,  this  method  of  treatment  was  not 
economical.  Experiments  were  then  made,  more  particularly 
in  Philadelphia,  in  grinding  up  the  old  asphalt  pavement  as 
the  European  rock  asphalt  is  ground,  and  then  mixing  a 
small  proportion  of  it  with  batch  of  new  mixture,  thus  doing 
away  with  the  necessity  of  heating  the  old  mixture  separately. 
This  method  was  fairly  successful,  but  was  finally  abandoned 
for  various  reasons.  Owing  to  the  great  reduction  in  the 
price  of  bituminous  cement,  brought  about  by  the  development 
of  the  California  and  Mexican  oil-asphalts,  the  advantage  in 
re-using  the  old  mixture  is  not  so  great  as  it  was  twenty  years 
ago,  but  even  so,  it  would  seem  that  the  mineral  aggregate 
and  the  bitumen  which  make  up  the  bituminous  pavements 
are  well  worth  saving.  While  mechanically  it  is  possible  to 
recover  the  mineral  aggregate  and  the  bitumen  separately,  so 
that  they  can  both  again  be  made  to  comply  with  any  spe- 
cifications, it  has  not  been  demonstrated  on  a  large  scale  that 
such  recovery  can  be  made  on  a  basis  that  will  compete  with 
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new  aggregate  and  new  bitumen.  That  this  will  be  brought 
about,  however,  is  quite  among  the  possibilities,  as  in  some- 
what similar  lines  great  advances  have  been  made  the  past 
ten  years. 


PRESIDENT  McLEAN:  Time  is  passing  and  we  have  on 
the  program  a  paper  on  concrete  roads.  I  believe  that  the 
discussion  on  the  subject  of  bituminous  construction  and 
maintenance  may  be  postponed  until  the  end  of  the  after- 
noon, when  we  can  return  to  it,  if  time  permits.  In  order 
that  no  injustice  may  be  done  to  those  who  have  prepared 
papers,  I  will  therefore  continue  with  concrete  roads,  and  in 
the  absence  of  Mr.  Kuelling  we  will  ask  Mr.  Hirst  to  read 
the  paper,  "Concrete  Roads,"  prepared  by  Mr.  H.  J.  Kuelling, 
County  Highway  Commissioner  o^  Milwaukee  County,  Wis- 
consin. 


A.  R.  HIRST  (State  Highway  Engineer  of  Wisconsin): 
Mr.  Kuelling  is  the  County  Highway  Commissioner  of  Mil- 
waukee, the  Cook  County  of  Wisconsin,  where  there  has 
been  constructed  in  the  last  three  years  about  fifty  miles  of 
concrete  highway.  I  believe  that  Milwaukee  County  now 
stands  second  in  the  United  States  in  the  mileage  of  con- 
crete roads. 

Mr.  Uhler  mentioned  the  fact  that  we  should  mention  our 
failures.  As  a  matter  of  fact,  we  built  in  Milwaukee  County 
six  miles  of  concrete  the  first  year,  a  portion  of  which  was 
almost  a  complete  failure,  due  to  the  fact  that  we  used  dirty 
gravel.  Mr.  Kuelling  unfortunately  has  recently  had  appendi- 
citis and  is  unable  to  read  the  paper  which,  however,  he 
did  prepare. 


Concrete     Roadc 

By  H.  J.  KUELUNG 
County  Highway  Commissioner  of  Milwaukeo  County,  Wisconsin 

The  subject  that  has  been  assigned  to  me  is  "Concrete 
Roads"  and  I  will  therefore  limit  my  remarks  to  the  sub- 
ject in  question  and  not  refer  to  the  subject  of  "Concrete 
Pavements,"  which,  I  believe,  has  some  quite  different  prob- 
lems. 

While  there  are  several  isolated  cases  of  concrete  roads 
that  are  fairly  old,  the  pavement  is  a  type  that  is  quite  recent 
and  has  had  a  phenomenal  growth  within  the  last  five  years. 
Naturally,  with  such  a  growth  there  have  come  about  changes 
in  the  opinions  of  engineers  relative  to  the  best  practices. 

201 


Digitized  by 


Google 


/ 

AMERICAN   ROAD  BUILDERS'   ASSOCIATION 

Without  a  doubt,  there  will  be  many  great  changes  before 
the  standards  are  unified  and  many  of  the  things  we  are  now 
doing  will  be  looked  back  upon  as  rather  poor  engineering. 

Because  of  these  rapidly  changing  conditions,  the  remarks 
I  am  about  to  make  will  be  points  of  serious  discussion  and 
many  of  my  opinions  will,  no  doubt,  be  disproven  within 
the  course  of  a  few  years  if  they  are  not  disproven  almost 
immediately. 

Roadbed. — As  in  all  forms  of  road  construction,  the  road- 
bed for  a  concrete  road  is  almost  as  important  as  the  wear- 
ing surface  itself.  However,  because  of  the  rigid  nature  of 
the  pavement,  I  believe  that  the  roadbed  can  be  of  poorer 
quality  for  this  form  of  road  construction  than  that  in  any 
other  form  that  I  know  of.  This  does  not  mean  that  I  recom- 
mend the  neglecting  of  proper  preparation  of  the  roadbed; 
but  as  engineers  know,  in  preparing  a  road  in  very  dry 
weather,  springy  or  spongy  places  arc  sometimes  overlooked 
and  in  the  cases  of  non-rigid  roads  these  places  will  show 
up  at  some  future  date,  whereas  with  a  concrete  road  I  be- 
lieve that  the  slab  often  bridges  these  places  and  no  serious 
results  come  except  a  possible  cracking  of  the  road.  I  think 
a  little  too  much  attention  has,  perhaps,  been  paid  to 
thorough  rolling  of  the  subgrade  rather  than  to  the  thor- 
ough destruction  of  the  old  road  surface  in  order  to  have  a 
subgrade  of  uniform  density  under  the  new  road.  In  our 
own  work,  we  did  practically  no  rolling  other  than  that  ac- 
complished by  traction  engines  drawing  the  graders;  or,  in 
a  few  cases,  by  tractors  hauling  material. 

Width  and  Thickness. — This  is  a  subject  that  has  given 
rise  to  a  great  deal  of  discussion.  Our  practice  is  to  use  a 
flat  subgrade  with  fairly  deep  ditches  alongside  the  road 
to  care  for  drainage.  Our  experience  has  been  that  where 
there  is  a  motor  traffic  of  a  thousand  or  more  vehicles' 
every  day,  an  18-ft.  road  is  none  too  wide.  With  only  a 
few  hundred  vehicles  per  day  a  16-ft.  or  possibly  a  15-ft.  road 
might  be  ample.  In  connection  with  the  width  we  must 
consider  the  ever  increasing  amount  of  reckless  driving  oc- 
curring upon  our  highways. 

The  thickness  that  we  are  using  on  our  roads,  which  are 
16  and  18  ft.  in  width,  is  6  ins.  at  the  edges  and  8  ins.  in 
the  center.  I  believe  the  thickness  will  be  ultimately  partly 
determined  by  the  density  and  homogeneity  that  we  are 
able  to  obtain  in  our  concrete.  I  believe  this  because  a  truly 
homogeneous  concrete  will  have  an  even  wear  similar  to 
good  sandstone  and  increased  thickness  will  merely  mean 
an  increased  life  of  the  road. 
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Cement. — ^The  getting  of  the  proper  amount  of  cement 
into  the  road  is,  I  believe,  one  of  the  difficult  things  to  ac- 
complish at  the  present  time,  especially  where  the  contractor 
is  inclined  to  be  negligent.  This  is  largely  overcome  in  Mil- 
waukee County  by  furnishing  all  cement  delivered  to  the 
contractor  on  the  job.  In  this  way  there  is  no  tendency  to 
slight  the  proper  amount.  On  the  other  hand,  we  hold  him 
responsible  within  a  certain  degree  for  an  over-run  of  cement 
and  also  make  him  responsible  for  the  care  of  all  empty 
sacks. 

I  believe  that  all  cement  for  road  purposes  should  be  given 
thorough  testing  by  reliable  engineers.  My  opinion  in  this 
matter  has  been  proven  by  the  fact  that  we  were  compelled 
to  reject  a  considerable  number  of  cars  of  cement  during  the 
past  season. 

Coarse  Aggregate. — In  a  few  words,  the  better  the  quality 
of  the  aggregate,  the  better  the  quality  and  the  longer  the 
life  of  the  road,  as  in  all  forms  of  road  construction  it  is  a 
question  of  cost  versus  economy,  the  high  priced  aggregate 
being  sometimes  more  economical  than  the  low  priced  local 
material.  We  prefer  a  stone  graded  from  }i  in.  to  about  1^ 
ins.  and  of  course  demand  that  it  be  clean  and  free  from 
any  slate,  shale  or  disintegrated  stone.  In  our  state  we  limit 
the  coarse  aggregate  to  material  having  a  French  coefficient 
<>f  wear  of  ten  or  over. 

Fine  Aggregate. — Wisconsin  specifications  for  fine  aggre- 
gate read  as  follows: 

Fine  asrfirregrate  shall  consist  of  clean,  stiarp  srrains  of  silica 
or  hard  silica  rocks,  and  shall  not  contain  over  three  per  cent 
of  clay  or  loam.  The  fine  asrgrregrate  shall  have  a  reasonably 
uniform  graduation  from  a  size  which  will  pass  througrh  a  one- 
quarter  inch  screen  down.  Sand,  containingr  an  appreciable  per 
cent  of  flat  flakes  shall  not  be  used.  Fine  agrfirregrate  other  than 
the  above  may  be  used  only  upon  the  approval  of  the  engrineer. 

Pit  Run  Gravel. — In  no  case  should  the  use  of  pit  run  ma- 
terial in  a  concrete  road  be  permitted. 

Proportions. — I  believe  that  too  often  the  proportions  are 
specified  more  or  less  blindly.  I  believe  that  they  should 
depend  absolutely  upon  the  quality  of  the  material  that  is 
obtainable.  This  necessitates  a  careful  study  of  the  voids 
and  the  make-up  of  the  gravel  or  stone  that  might  be  used. 
I  believe  that  the  uniformity  of  mixing  is  almost  as  important 
as  the  amount  of  cement  demanded.  I  believe  that  the 
proportions  should  be  those  that  will  give  the  greatest 
density  and  most  homogeneous  concrete  that  can  be  ob- 
tained with  the  sand  and  stone  obtainable.  If  the  addition 
of  hydrated  lime  or  some  other  inactive  material  will  tend 
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to  assist  in  obtaining  these  results  without  lowering  the 
abrasive  value  of  the  concrete,  I  believe  it  should  be  in- 
cluded in  the  porportions.  I  believe  there  is  a  wide  field 
open  for  careful  experiments  along  this  line.  Personally,  I 
hope  to  make  some  abrasive  tests  in  the  near  future  on  dif- 
ferent mixes  containing  hydrated  lime.  At  the  present  time 
Wisconsin  is  using  a  mix  of  1:2:3H>  but  I  would  not  for  a 
moment  say  this  is  the  proper  mix  for  all  parts  of  the  country 
and  with  all  aggregates. 

Reinforcement. — I  believe  it  is  in  only  exceptional  cases 
that  reinforcement  is  necessary  in  a  country  road,  these  cases 
being  only  when  springy  spots  are  encountered  or  possibly 
where  sufficient  drainage  is  impossible  due  to  the  swampy 
nature  of  the  territory. 

Mixing. — ^The  proper  amount  of  mixing  is  another  point 
that  is  open  for  discussion  and  the  point  I  think  is  most 
commonly  overlooked  is  the  nature  of  the  machinery.  I 
believe  that  five  turns  with  some  mixers  are  as  good  as  ten 
with  some  other  mixers.  The  amount  of  mixing  should  also 
depend  upon  the  shape  of  the  individual  pieces  in  the  aggre- 
gate and  also  to  a  certain  extent  upon  the  gradation.  In  de- 
termining the  number  of  turns  a  mixer  should  be  given, 
careful  attention  should  be  paid  to  the  speed  of  the  drum. 

Placing. — For  road  work  proper,  I  prefer  a  spout  to  a 
boom.  The  main  reason  for  this  is  that  the  material  is 
deposited  in  smaller  quantities,  with,  therefore,  less  tendency 
toward  separation  of  the  aggregate  and  mortar.  Very  com- 
monly the  boom  bucket  leaks  and  unless  careful  watch  is 
maintained  there  is  a  pile  of  mortar  left  at  each  moving  of 
the  machine.  Further,  the  boom  is  additional  weight  to  be 
carried  around  and  is  often  the  cause  of  delaying  the  work. 

Finishing. — If  the  concrete  is  maintained  at  proper  con-" 
sistency,  which  is  such  that  it  will  flow  fairly  easily  into 
place  and  not  run  like  water,  very  little  finishing  is  required. 
One  man  can  easily  keep  up  with  a  good  sized  crew  and 
about  all  that  he  should  do  is  to  smooth  out  the  markings  of 
the  strike-off  board  and  remove  any  foreign  matter  such  as 
sticks,  coal  or  clay,  which  will  always  float  to  the  surface.  The 
finisher  should  use  a  wooden  float  at  least  18  ins.  in  length 
and  keep  a  sufficient  distance  back  of  the  mixer  so  that  the 
concrete  is  about  ready  for  its  initial  set. 

Curing. — ^The  first  step  in  curing  is  to  sprinkle  the  subgrade 
in  dry  weather.  We  find  this  is  best  accomplished  by  the 
fireman  connecting  a  small  hose  to  the  injector.  The  next 
step  in  curing  is  to  protect  your  road  with  canvas  in  case  the 
temperature  is  over  90*  or  in  case  the  weather  is  exceedingly 
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dry  and  windy.  When  sufficiently  hard,  the  concrete  should 
be  sprinkled  and  covered  with  about  2  ins.  of  earth  from  the 
side  of  the  road  and  then  kept  wet  (and  not  merely  in  a  moist 
condition)  for  about  ten  days. 

Joints. — ^The  question  of  joints  is,  I  believe,  the  most  un- 
settled one  in  connection  with  concrete  roads.  We  have  in- 
creased our  joint  spacings  from  25  to  35  ft.  and  from  35  to  50 
ft.  and  at  the  present  time  I  see  no  reason  for  shortening 
the  spacing.  I  doubt  very  seriously  the  necessity  for  steel 
protecting  plates,  for  no  matter  how  carefully  they  are  placed 
there  is  a  tendency  to  chip,  thus  demanding  an  almost  im- 
mediate tarring  of  the  joints.  I  believe  the  joints  of  the  future 
will  be  merely  felt  or  paper  with  a  slight  rounding  of  the 
joint,  with  an  edging  tool,  which  will  be  filled  in  by  the 
pounding  down  of  the  felt  which  has  been  permitted  to  stick 
up  above  the  surface.  I  believe  that  the  ability  to  get  con- 
crete that  is  homogeneous  and  impervious  to  water  will  have 
a  marked  effect  upon  the  spacing  of  joints,  as  water  con- 
tent is  more  the  ^cause  of  the  movement  in  concrete  than  the 
changes  in  temperature. 

Shoulders. — After  trying  both  gravel  and  earth  shoulders 
we  have  practically  come  to  the  conclusion  that  for  double 
track  roads,  earth  shoulders  are  preferable.  We  have  found 
that  it  is  not  necessary  to  bevel  off  the  edges  of  the  con- 
crete in  order  to  make  the  shoulders  stay  in  place  and  now 
merely  round  the  edges  to  about  a  1-in,  radius. 

Inspection. — This  article  would  not  be  complete  without  a 
word  regarding  inspection,  for  if  there  is  a  type  of  road  that 
demands  thorough  inspection  it  is  a  concrete  road,  as  mis- 
takes cannot  be  remedied  the  day  following.  The  inspector 
should  be  a  man  of  judgment  who  appreciates  to  the  utmost 
the  importance  of  detailed  work.  He  should  be  a  man  of 
considerable  "backbone"  and  one  who  has  no  political  con- 
nection with  the  work. 

Conclusion. — While  concrete  in  its  present  form  has  some 
disadvantages,  I  believe  that  it  meets  modern  traffic  con- 
ditions as  economically  as  any  form  of  pavement  known. 
I  also  believe  that  the  next  few  years  will  bring  about  a 
quality  of  concrete  and  form  of  construction  that  will  pro- 
duce a  country  road  having  a  very  long  life  as  road  surfaces 
go,  especially  if  traffic  conditions  continue  to  change  in  the 
direction  they  are  now  going;  that  is,  if  motor  traffic  con- 
tinues to  increase  while  horse-drawn  traffic  decreases. 


PRESIDENT    McLEAN:    The    next    speaker    will   be    our 
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authority  on  concrete  highways,  the  State  Highway  Commis- 
sioner of  Michigan,   Mr.  Frank  F.  Rogers.     (Applause.) 


FRANK  F.  ROGERS  (State  Highway  Commissioner  of 
Michigan):  Mr.  President  and  Gentlemen:  I  wish  to  say 
that  this  very  excellent  paper  by  Mr.  Kuelling  on  concrete 
roads  did  not  reach  me  until  I  was  about  to  leave  for  this 
convention,  and  as  I  had  already  prepared  a  few  words  along 
lines  that  I  have  been  investigating  I  will  not  take  much 
time  in  referring  to  his  paper.  I  might  say,  however,  that 
with  the  exception  of  the  mix  referred  to,  viz.,  1:2:3J4,  which 
has  been  adopted  in  the  Michigan  state  highway  specifica- 
tions, the  genera]  specifications  given  in  Mr.  Kuelling's 
paper  are  almost  identical  with  those  followed  by  Wayne 
County.  The  mix  used  in  Wayne  County  is  1:1J4:3.  Most 
of  the  Wayne  County  concrete  roads  are  16  ft.  wide,  laid 
with  a  sub-base,  and  are  16  ins.  thick  at  the  edges  and  8  ins. 
thick  at  the  center,  the  crown  being  made  by  the  added 
thickness  of  the  concrete.  The  aggregates  used  in  Wayne 
County  are  plain  washed  gravel  and  washed  sand. 

I  have  referred  mostly  to  Wayne  County  because  nearly 
all  of  the  concrete  highways  in  Michigan  are  still  confined 
to  that  county,  though  several  pieces  have  been  built  outside. 

Concrete  roads  are  no  longer  looked  upon  as  an  experi- 
ment, and  deserve  serious  consideration  in  determining  the 
type  of  highway  which  is  to  be  built  whenever  a  community 
can  afford  to  expend  from  $10,000  to  $15,000  a  mile  in  road 
construction. 

The  writer  for  a  long  time  has  been  preaching  the  doctrine, 
that  no  one  type  of  road  is  the  best  road  in  all  places  and 
under  all  conditions. 

Michigan  roads  carry  a  traffic  of  from  upwards  of  2,000 
vehicles  per  day  down  to  less  than  10.  The  state  has  soils 
ranging  from  light  dune  sands  to  heavy  black  clay  loams 
which  become  long  lines  of  liquid  morass  in  continuous  wet 
weather.  It  has  counties  with  rated  valuations  of  from  over 
$500,000  per  road  mile  as  in  Wayne  County,  down  to  about 
15,400  per  mile  in  the  poorer  counties  like  Lake — a  difference 
of  nearly  one  hundred  to  one. 

One  county  pays  more  than  one-quarter  of  the  state  taxes 
and  the  other  but  little  more  than  one  one-thousandth  of 
the  state  taxes,  yet  the  people  of  both  counties  want  their 
roads  improved.  No  one  could  seriously  object  to  the  rich 
county  building  concrete  roads  at  a  cost  of  approximately 
$15,000  a  mile,  and  the  poorer  county  building  gravel  roads 
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at  a  cost  of  $1,500  a  mile,  but  even  these  rates  of  cost  are 
not  proportionate  to  the  ability  of  the  two  counties  to  pay 
for  their  roads. 

The  former  county  builds  a  road  which  satisfies  its  people, 
is  in  every  way  meeting  its  soil  and  traffic  conditions,  and  is 
well  inside  its  financial  ability;  while  the  latter  county,  by 
building  the  cheapest  good  road  it  can,  also  gets  one  which 
stands  up  equally  well  on  its  sandy  loam  soil  and  under  light 
traffic,  but  has  stressed  its  financial  ability  more  than  twenty 
times  as  much  as  the  richer  county.  No  sane  and  disinter- 
ested person  could  advocate  concrete  or  any  other  expensive 
type  of  road  where  conditions  approximate  those  in  the  last 
named  county. 

Nevertheless,  concrete  roads  are  growing  in  popularity  in 
Michigan,  and  the  writer  believes  deservedly  so.  Up  to 
December  1st,  1914,  104  miles  of  state  reward  concrete  road 
had  been  built  in  my  state  in  seven  counties,  although  all 
but  7  miles  are  located  in  the  County  of  Wayne. 

The  writer  is  firmly  of  the  opinion,  however,  that  the  first 
few  miles,  say  from  two  to  five  miles  out  of  each  large  mar- 
ket town,  should  be  built  of  a  more  permanent  type  of  road 
than  is  usually  chosen. 

However,  such  catch  phrases  as  "The  best  is  not  too 
good,"  and  "The  most  expensive  road  is  the  cheapest  in  the 
long  run/'  often  used  by  road  promoters,  must  always  be 
taken  with  the  proverbial  "grain  of  salt"  for  economic  rea- 
sons which  are  obvious  to  the  road  engineer. 

It  has  been  charged  by  some  opponents  of  the  concrete 
road  that  it  will  be  short  lived  and  that  if  it  does  not  break 
up  under  traffic,  it  will  crack  so  badly  in  a  few  years  by 
action  of  the  elements  that  it  cannot  possibly  be  a  long 
lived  structure. 

The  writer  became  convinced  several  years  ago  that  a  well 
built  concrete  road  will  not  wear  out  under  heavy  country 
road  traffic  in  a  single  generation,  but  was  not  so  certain 
that  the  elements  would  not  get  the  best  of  it  in  a  few 
years,  and  that  it  would  become  so  badly  broken  up  that  it 
would  have  to  be  rebuilt  or  rejected  entirely. 

Accordingly  in  September,  1913,  arrangements  were  made 
with  the  Road  Commissioners  of  Wayne  County  for  a  sys- 
tematic count  of  the  defects  in  every  slab  covering  some 
thirty  miles  of  concrete  road  in  that  county.  This  was  done 
with  a  view  of  keeping  it  up  for  a  period  of  several  years 
for  the  purpose  of  making  a  reasonably  accurate  estimate 
as  to  the  probable  life  of  such  roadways. 
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The  record  made  at  the  time  of  that  count  was  tabulated 
and  presented  by  the  writer  in  a  paper  on  concrete  roads  to 
the  American  Road  Congress  held  in  Detroit,  October,  1913. 
A  second  count  was  made  of  the  defects  in  these  slabs  one 
year  later,  September,  1914,  and  I  wish  to  make  a  brief  men- 
tion of  the  result  of  this  second  count  at  this  time. 

The  accompanying  table  reproduces  the  old  table  to  the 
extent  of  giving  the  location  of  the  road;  number  of  twenty- 
five  foot  sections  observed  on  each  road;  width  and  depth 
of  concrete;  aggregate  and  mix  used;  year  built;  soil  built 
on,  and  a  trafHc  record.  The  defects  are  classified  as  longi- 
tudinal, transverse,  and  diagonal  cracks  and  holes.  The  table 
shows  the  number  and  kind  of  defect  noted  in  each  of  the 
two  years;  the  total  number  of  defective  slabs  up  to  date 
and  at  the  time  of  each  count;  the  per  cent,  of  defective 
slabs  at  each  count,  and  the  increase  in  numbers  and  per- 
centage of  increase  during  the  past  year. 

The  oldest  road  covered  by  these  observations  consists 
of  209  sections  of  18-ft.  roadway  on  Woodward  Avenue, 
built  in  1909.  Last  year,  61.7  per  cent,  of  the  slabs  were  de- 
fective and  this  year  72.7  per  cent.,  showing  an  increase  of 
11  per  cent. 

This  is  the  oldest  road  and  shows  the  greatest  per  cent, 
of  defective  slabs,  but  it  does  not  show  so  great  a  per  cent 
of  increase  in  defective  slabs  as  do  some  of  the  other  roads, 
for  six  other  roads  show  a  greater  per  cent,  of  deterioration, 
though  none  of  them  had  a  total  of  over  49  per  cent,  of  de- 
fective slabs. 

It  might  be  argued  that  if  the  defects  increase  on  this 
Woodward  Avenue  Road  at  the  same  ratio  for  three  more 
years,  there  will  then  not  be  a  perfect  slab  in  the  entire 
pavement.  This  might  be  true,  but  careful  examination  of 
the  present  condition  of  the  pavement  and  the  methods  of 
keeping  it  in  repair  will  readily  convince  one  that,  even  if 
every  slab  were  as  defective  as  the  worst  slab  is  today,  the 
pavement  would  still  be  good  for  many  years. 

The  writer  is  pretty  well  convinced  that  the  cracks  and 
other  defects  noted  thus  far  are  not  much  more  serious  than 
the  expansion  joints,  laid  transversely  every  25  ft.,  for  every 
year  the  transverse  joints,  cracks  and  other  defects  are 
cleaned,  filled  with  a  very  heavy  grade  of  refined  tar,  and 
sanded.  This  treatment  has  so  far  proven  such  an  excellent 
preservative  of  the  pavement  as  a  whole  that  the  defects 
noted  may  be  considered  more  as  marring  the  appearance  of 
the  pavement  than  something  which  will  soon  cause  its  de- 
struction. 
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Time  will  not  permit  a  more  extended  study  of  this  table, 
but  the  writer  is  becoming  convinced  that  even  at  the  pres- 
ent ratio  of  increase  in  the  defects  noted,  if  the  present 
methods  of  repairs  are  maintained,  these  concrete  pavements 
will  last  as  long,  and  possibly  longer  than  most  other  kinds 
of  high  grade  pavement,  and  really  have  proved  an  economi- 
cal investment  for  the  county  when  the  first  cost,  interest  on 
the  investment  and  cost  of  repairs  are  all  considered. 

I  might  say  a  blue  print  is  attached  to  this  paper  and  if 
any  of  you  desire  the  blue  print  it  will  be  mailed  to  you 
from  our  office  on  application.     (Applause.) 


PRESIDENT  McLEAN:  The  discussion  will  be  con- 
tinued by  Mr.  Henry  G.  Shirley,  Chief  Engineer  of  the 
Maryland  State  Highway  Commission.  Mr.  Shirley.  Mr. 
Shirley  apparently  is  not  here. 

The  next  speaker  is  Mr.  P.  C.  McArdle,  Acting  Chief 
State  Highway  Engineer  of  Illinois.  Mr.  McArdle.  (Ap- 
plause.) 


P.  C.  McARDLE  (Acting  Chief  State  Highway  Engineer 
of  Illinois):  Gentlemen:  I  am  somewhat  in  the  same  posi- 
tion as  our  friend  Rogers.  I  received-  yesterday  afternoon 
the  paper  which  I  have  to  discuss  today  and  I  have  not  pre- 
pared anything  definite  in  written  form  to  present;  but  I 
take  pleasure  in  discussing  in  more  or  less  detail  the  sug- 
gestions presented  in  Mr.  Kuelling's  paper. 

Perhaps  no  form  of  road  building  has  taken  hold  of  the 
American  people  to  such  a  wide  extent  as  the  concrete  road. 
I  am  not  here  to  advocate  any  type  of  road,  concrete  or  any 
other,  but  I  must  admit  that  for  the  money  paid  for  con- 
crete roads  it  is  unquestionably  coming  rapidly  into  the 
forefront  as  as  country  highway. 

Mr.  Kuelling  stated  in  reference  to  his  road  bed  that  he 
did  no  rolling.  Our  practice  is  a  little  different.  We  do 
the  rolling  and  do  very  much  rolling,  and  we  have  reached 
the  point  today  where  we  do  a  little  more  than  rolling  if 
our  concrete  road  is  to  be  a  success  and  if  the  defects  that 
have  developed  heretofore  in  concrete  roads  are  to  be  pre- 
vented in  the  future.  I  refer  to  the  fact  that  concrete 
roads,  particularly  on  cuts  and  fills,  should  be  puddled  as- 
well  as  rolled  and  that  puddling  is  a  necessity  not  only  on 
the  fill  but  also  on  the  old  grade,  if  there  is  an  old  grade, 
to  find  the  soft  spots  in  it  and  so  fill  up,  and  prevent  the 
necessity   for    bridging.      Bridging,    I    think,    is    one    of   the 
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causes  for  longitudinal  cracks — ^the  most  unsightly  defect 
known  in  concrete  roads. 

In  counties  surrounding  cities  of  large  population,  such 
as  Cook  County,  there  can  be  no  question  of  what  the 
width  of  the  road  should  be.  We  are  satisiied  now  that  a 
width  of  a  road  for  a  double  track  should  be  18  ft.  at  least, 
based  upon  the  fact  that  in  this  city  and  other  cities  of 
like  size  or  smaller,  that  the  auto  truck  is  developing  very 
large  dimensions,  and  if  you  will  step  out  to  the  machin- 
ery hall  you  will  find  one  of  extremely  large  dimensions. 
Trucks'  of  that  kind  are  going  to  travel  at  a  speed  that  will 
be  economical,  and  they  will  need  at  least  an  18-ft.  pavement 
Outside  of  the  larger  counties,  such  as  Cook  County  and 
the  adjoining  smaller  centers  of  population,  I  don't  believe 
an  18-ft.  road  is  necessary.  Surrounding  cities  like  Peoria 
and  within  a  radius  of  two  or  three  miles,  an  18-ft.  road 
should  be  built.  Further  out  a  10-ft.  road  would  be  ample 
to  take  care  of  the  trafhc,  particularly  high  speed  traffic.  It 
is  a  fact,  in  our  construction  this  year,  on  the  request  of 
the  county  board,  we  were  required  to  place  beside  our  10-ft 
concrete  road  a  shoulder  of  macadam,  a  4-ft.  shoulder  on 
either  side  of  the  concrete  road.  These  shoulders  so  far 
have  not  proven  an  extraordinary  success,  to  say  the  least 
On  the  18-ft.  road  in  the  larger  counties  adjoining  the  greater 
cities,  the  earth  shoulder  described  in  Mr.  Kuelling's  paper 
appears  to  us  the  proper  thing.  There  is  no  necessity  for 
a  macadam  or  a  gravel  shoulder  on  the  18-ft  concrete  road. 
Eighteen  feet  will  be  ample  to  take  care  of  the  traffic,  con- 
sidering the  fact  that  the  motor  traffic  is  rapidly  increas- 
ing, and  the  higher  speed  of  the  concrete  road  over  the 
gravel  earth  road  will  give  added  capacity  to  the  18-ft.  road. 
There  has  been  some  discussion  that  18-ft  roads  would  be 
too  narrow  for  Cook  County.  I  doubt  that  theory.  I  am 
also  quite  satisfied  that  there  is  no  interest  that  would  de- 
mand less  than  18  ft.  However,  in  the  smaller  sections  of 
the  state  I  am  also  just  as  convinced  that  the  10-ft.  concrete 
road,  when  it  is  decided  to  replace  an  earth  road,  as  our 
construction  designs  now  show,  would  take  care  of  the 
heavy  traffic  all  times  of  the  year.  I  refer  to  one  road  in 
particular  in  Champaign  County.  In  the  center  of  the  road 
is  a  10-ft.  brick  road  and  on  each  side  10-ft.  earth  roads. 
I  saw  on  that  road  this  fall  three  lines  of  traffic  operating 
successfully.  Wagon  traffic  was  using  ihe  earth  roads,  travel- 
ing in  each  direction,  and  automobile  traffic  the  brick  road. 

Discussing  the  thickness  of  road,  for  some  reason  or 
other,  probably  to  prevent  longitudinal  cracking,  our  depart- 
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ment  has  designed  our  concrete  roads  18  ft.  wide,  of  the  same 
thickness  as  the  Wisconsin  designs,  6  ins.  thick  at  the  sides, 
8  ins.  at  the  center,  on  a  flat  subgrade.  So  far,  covering 
construction  this  year  of  70  miles  of  concrete  and  brick 
roads,  we  have  yet  to  find  one  known  to  have  cracked 
longitudinally. 

In  the  matter  of  concrete  roads  too  much  care  cannot  be 
given  to  the  selection,  the  testing  and  the  examination  of 
the  cement  used,  for  it  is  a  foregone  conclusion  that  if  the 
cement  is*  wrong  to  begin  with,  the  road  must  be  wrong 
when  it  is  finished.  So  much  has  this  convinced  us  that 
we  have  adopted  the  methods  of  testing  required  by  the 
Bureau  of  Standards  at  Washington  in  our  tests.  Our  own 
department  was  organized  and  all  the  cement  used  on  our 
concrete  roads  is  tested  by  our  department,  and  this  year 
we  have  used,  within  60  days,  165,000  barrels  of  cement 

In  the  matter  of  coarse  aggregate:  We,  in  Illinois,  are 
not  so  favorably  located  as  is  Wisconsin  in  the  matter 
of  first  class  materials  for  concrete  aggregates.  In  some 
sections  we  are  in  about  the  same  position,  but  in  many. 
others  we  are  not,  and  we  have  attempted  to  use  the  best 
of  the  material  at  hand.  We  have  required  in  our  specifica- 
tions the  same  coefficient  of  wear  as  described  by  Mr. 
Kuelling  in  his  paper,  a  French  coefficient  of  10,  but  added 
to  that  a  test  for  toughness,  and  by  putting  these  two 
together  it  should  be  16.5.  However,  our  experience  in 
testing  with  the  French  coefficient  is  this,  that  the  French 
coefficient,  as  now  made,  is  practically  impossible  to  carry 
out  successfully.  For  instance,  in  much  of  the  crushed 
stone  we  had  to  use  a  stone  that  showed  a  French  coefficient 
of  8  and  9,  and  we  found  in  making  the  test  for  toughness 
that  some  stones  that  showed  the  coefficient  of  3^  showed  a 
toughness  of  13.  It  was  absolutely  unsuitable,  but  it  showed 
that  the  tests  now  carried  out  are  not  the  ideal  tests  to 
determine  the  proper  quality  of  an  aggregate.  I  am  taking 
issue  now  with  the  United  States  Government.  The  test  they 
use,  or  the  French  coefficient  alone  or  combined  with  tough- 
ness, is  not  the  proper  test  or  the  proper  way  to  determine 
the  faults  of  stone  for  concrete  road  building.  A  further 
illustration  of  that  will  be,  one  quarry  submitted  a  sample 
of  some  50  pieces  of  stone  weighing  about  30  pounds,  as 
required  by  the  Office  of  Public  Roads,  Department  of  Agri- 
culture. The  test  was*  made  in  our  own  laboratory  and 
showed  a  coefficient  of  165^.  I  immediately  wrote  to  the. 
proprietor  of  the  quarry  and  stated  that  our  department 
would  require  his^  quarry  to  deliver  all  stone  coming  from 

218 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS    ASSOCIATION 

that  quarry  to  have  a  French  coefficient  of  16^.  He 
responded  saying  he  did  not  wish  that  He  sent  a  new 
sample,  and  it  tested  10.  An  explanation  of  that  will  be 
necessary.  The  first  sample  he  submitted  he  selected  care- 
fully. He  went  into  the  quarry  and  broke  off  a  number  of 
pieces  with  a  hammer,  50  in  all,  varying  little  in  size  from 
a  1^-in.  cube.  Of  course,  he  then  sent  theni  to  the  lab- 
oratory. When  they  got  there,  the  edges  were  not  there 
to  grind  off.  The  second,  he  went  to  the  crusher  and  se- 
lected pieces  with  angular  edges.  The  result  was,  in  the 
second  stone  from  the  same  quarry,  the  French  coefficient 
was  10  instead  of  16^. 

I  want  to  say  further  that  we  in  Illinois  wish  to  use 
our  own  materials  as  far  as  possible,  as  far  as  is  con- 
sistent with  good  practice.  We  are  compelled  to  use  here 
such  materials  as  limestone  or  gravel.  In  some  parts  of 
Illinois  we  have  pits  properly  equipped  to  screen  and  wash 
giaveL  In  some  cases  it  is  difficult  to  get  materials  that 
are  absolutely  fit,  but  we  have  got  samples  of  both  gravel 
and  stone  this  year  in  actual  service  which  will  determine, 
to  a  large  measure,  whether  we  will  continue  to  use  crushed 
stone  or  not.  We  have  samples  in  Sangamon  County,  from 
several  quarries  standing  side  by  side  with  gravel  on  the 
same  soil.  These  experiments,  as  I  may  call  them,  are  to 
determine  whether  gravel  or  crushed  stone  is  better  or  if 
both  are  equally  suitable.  One  illustration  along  this  line 
is  interesting:  One  of  these  roads  has  shown  12  cracks  in 
a  distance  of  3,500  ft.  The  joints  are  made  100  ft.  apart. 
The  other  road,  built  of  crushed  stone  coming  from  a 
Southern  quarry,  is  the  same  length,  and  has  no  crack  at 
all,  all  done  under  the  same  conditions,  with  the  same  divi- 
sion engineer  in  charge — the  same  conditions  as  nearly  as 
they  could  possibly  be. 

I  may  say  also  that  the  same  requirement  as  to  dirt  and 
the  fine  aggregate  pertained  in  Illinois  as  in  Wisconsin. 
We  in  Illinois  have  drawn  a  specification  that  excludes  al- 
together pit  run  gravel,  and  very  rightly  so.  They  have  suc- 
ceeded in  developing  quite  an  industry  in  the  gravel  busi- 
ness and  we  rather  encourage  the  busifiess  to  produce  mate- 
rials to  satisfy  our  specifications  which  are  rather  rigid. 

In  the  matter  of  reinforcing,  we  agree  with  the  methods 
given  by  Mr.  Kuelling.  In  only  one  section  of  die  state  have 
we  prescribed  reinforcement.  On  that  road  we  are  making 
an  experiment  requiring  800  ft.,  to  be  placed  without  joints. 

We  have  not  yet  reached,  however,  the  position  that  we 
require  the  delivery  of  the  concrete  to  the  road  by  chute. 
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I  feel  that  the  delivery  by  chute  will  put  us  in  the  positioa 
of  getting  too  much  water  in  the  concrete.  I  have  watched 
the  materials  and  methods  during  construction  very  care- 
fully this  year,  going  over  the  road  with  the  division 
engineers,  and  I  have  observed  the  work  afterwards:,  and  in 
those  cases  where  I  had  my  attention  called  to  excessive 
water,  it  seemed  as  though  the  excess  water  never  was  taken 
off  properly.  On  the  other  hand,  where  the  water  was 
checked  at  the  proper  time,  the  same  contractor  produced 
a  road  several  thousand  feet  long  without  a  crack.  The 
manner  of  reducing  the  percentage  of  water  isv  to  my  mind, 
the  most  important  proposition  in  concrete  road  building 
before  the  engineering  fraternity  today.  The  State  Engfioeer 
of  Oregon  designed  a  roller  for  this  purpose.  He  has 
described  this  method  in  a  recent  issue  of  the  "Engineering 
Record,''  and  perhaps  has  reached  success.  Some  others  have 
a  shaking  method  of  reducing  the  percentage  of  water.  But 
I  am  satisfied  that  the  joints  do  no  harm  if  the  pavement 
is  made  dense  enough  through  tamping  or  rolling.  And 
I  call  the  attention  today,  if  those  machinery  men  are  inter- 
ested, it  would  be  a  valuable  point  to  make  up  a  machine 
that  would  finish  the  road  mechanically  and  compress  it 
mechanically,  to  prevent  the  flooding  at  all.  The  flooding 
proposition  has  been  responsible  for  pockets  in  almost  every 
road  constructed  of  concrete. 

In  the  matter  of  curing  concrete  in  roads,  it  has  been 
carried  on  in  precisely  the  same  manner  as  in  Wisconsin. 
In  the  matter  of  joints,  last  year  and  the  year  before  our 
department  placed  joints  SO  ft.  to  75  ft.  apart.  This  year 
they  have  placed  the  joints  100  ft.  apart,  and  in  no  case  have 
they  used,  with  the  exception  of  one  short  section,  any 
armored  joints.  Our  experience  with  the  roads  that  have 
been  opened  60  days  this  year  has  satisfied  us  that  our  de- 
cision is  right,  and  that  is  that  the  armored  joint  is  not 
worth  the  price  we  have  to  pay  for  it  because  we  have  to 
maintain  the  armored  joint  just  as  much  as  the  other  joint. 

Too  much  stress  cannot  be  placed  on  the  matter  of  in- 
spection and  care  in  the  construction  of  the  concrete  road. 
There  is  no  road  built  that  needs  the  care  that  a  concrete 
road  does.  No  road  needs*  a  better,  stronger  character  to 
carry  it  out,  because  every  detail  of  the  work  must  be  right 
or  the  road  is  wrong. 

I  may  say  that  our  department  has  undertaken  to  tabulate 
defects  in  all  our  concrete  roads  according  as  they  are  built. 
When  the  final  report  is  made  to  me  or  the  department,  on 
any  section  of  road,  the  division  engineer  and  resident  en- 
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gineer  on  the  work  must  prepare  a  drawing  showing  the 
defects  in  the  road  at  the  time  they  submit  it  for  linai  in- 
spection. The  reason  is  that  hereafter  as  the  years  go  by, 
the  inspectors  will  note  from  year  to  year  what  the  defects 
are  so  that  we  can  tell  definitely  when  the  road  is  going  to 
fail  and  why. 

In  conclusion,  not  to  take  up  too  much  time  on  my  ex- 
temporaneous attempt,  I  wish  to  say  that  I  don't  want  to 
be  taken  as  advocating  concrete  roads  in  particular.  We 
have  need  in  Illinois  for  all  kinds  of  roads.  We  have  a  total 
mileage  of  95,000  in  Illinois  that  need  to  be  improved,  some 
will  be  earth,  some  macadam,  some  water  bound,  some 
bituQiinous.  We  have  25,000  miles  of  state  aid  roads.  These 
roads  must  be  of  some  good  material.  We  started  in  this 
year  and  determined  that  these  main  market  roads  should 
be  either  concrete  or  brick,  so  that  we  may  not  be  entirely 
on  the  run  in  maintaining  them.  We  realize  that  a  concrete 
road  must  be  maintained,  we  realize  that  that  maintenance 
will  be  considerable,  but  we  know  that  the  maintenance  of  a 
concrete  road  will  not  be  as  much  as  the  maintenance  of  a 
macadam  road,  and  that  a  concrete  road  will  be  in  existence 
many  years  after  a  macadam  road  at  the  same  cost,  in  the 
form  of  dust,  has  gone  to  the  fields  from  whence  it  shall 
never  return.     (Applause.) 

Just  a  moment,  gentlemen.  The  question  is  asked  what 
type  of  concrete  is  used.  It  is  one-course  concrete  through- 
out. 


PRESIDENT  McLEAN:  Before  throwing  the  discussion 
open  to  the  house  I  wish  to  tell  you  that  an  invitation  will 
be  extended  to  the  members  of  this  Association  to  go  through 
the  Stock  Yards.  It  is  probable  that  the  time  will  be  be- 
tween twelve  and  two  o'clock  tomorrow,  but  the  invitation 
will  be  extended  when  the  session  opens  at  ten  o'clock  in 
the  morning  and  the  hour  will  be  fixed  at  that  time. 

There  will  be  a  meeting  this  evening,  in  Room  No.  808  at 
the  Hotel  La  Salle,  of  the  Board  of  Directors. 

Through  some  oversight  or  some  uncertainty  as  to  the 
Committee  on  Credentials  having  been  appointed,  I  will  ask 
the  Secretary  to  announce  the  names  which  were  intertded  to 
be  included. 

SECRETARY  POWERS:  A.  M.  Jackson,  J.  M.  McCar- 
thy,  P.  C.  McArdle,  R.  Keith  Compton,  Frank  F.  Rogers.  H. 
W.  Durham  and  E.  D.  Brian. 

PRESIDENT  McLEAN:  If  that  committee  will  arrange 
to  meet  any  time  after  the  present,  so  that  they  may  report, 
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I  will  ask  Mr.  Jackson,  the  Chairman,  to  receive  the  othei 
members  in  the  room  adjoining. 

Now,  we  are  free  to  return  to  the  discussion  from  the  floor 
on  the  subject  of  bituminous  construction  for  a  short  time. 
Gentlemen,  the  subject  is  open.  Don't  hurry.  This  is  an  in- 
teresting subject. 

As  no  one  apparently  desires  to  ask  questions  or  make 
any  statements,  we  will  turn  to  the  subject  which  we  have 
just  had  under  consideration,  concrete  roads.  Is  there  any 
discussion  from  the  floor  on  that  subject? 

H.  C  FRENCH  (Superintendent,  Cadwell  Sand  &  Gravel 
Co.,  Windsor,  Ont.):  I  have  a  question  that  I  would  like  to 
put  before  some  one  who  would  answer  it.  In  the  papers 
that  have  been  given  us  on  concrete  roads,  the  fine  aggre- 
gates have  been  specified  as  running  from  %  in.  to  nothing. 
I  am  curious  to  know  what  is  meant  by  nothing  and  where 
that  nothing  may  start  and  where  it  may  end.  In  other 
words,  I  believe  the  Wayne  County  specifications'  read  that 
the  fine  aggregates  shall  run  from  14  »"•  to  nothing,  but  it 
adds  that  the  coarser  particles  shall  predominate.  To  just 
what  extent  these  coarser  particles  shall  predominate  is  left 
entirely  to  the  judgment,  I  presume,  of  the  inspector.  It 
has*  been  quite  a  contention  with  us  as  to  how  much  of  this 
sand  should  pass  a  50,  how  much  should  pass  a  20,  and  how 
much  should  be  retained  on  these  various  sized  screens  to 
make  a  proper  mix.  I  speak  now  of  a  sand  that  contains 
practically  no  loam  and  is*  practically  entirely  silicate  in  its 
formation.  I  would  like  [to  hear  from  some  one  who  is  an 
authority  on  that  subject. 

PRESIDENT  McLEAN:  Is  there  any  one  here  whp  can 
respond  in  connection  with  the  roads  of  Wayne  County,  as 
to  the  interpretation  of  their  specifications-  in  that  regard? 
Is  Mr.  Hines  here? 

WM.  M.  KINNEY  (Engineer,  Information  Bureau.  Uni- 
versal Portland  Cement  Co.):  In  connection  with  our  in- 
spection of  concrete  road  construction  during  the  year  1914 
we  have  tested  a  large  number  of  samples  of  aggregate,  prob- 
ably close  to  1,000.  We  have  come  to  the  conclusion  that  it 
is  a  very  difficult  matter  at  this  time  to  specify  just  what 
percentage  of  materials  shall  pass  certain  sieves.  However, 
we  have  established  in  our  own  minds  that  fine  aggregate, 
3  per  cent,  of  which  would  pass  a  lOO-mesh  sieve  and  20 
per  cent,  of  which  ^ould  pass  a  SO-mesh  sieve,  would  not  be 
entirely  satisfactory  for  concrete  road  work.  The  value 
of  a  fine  aggregate  should  not  be  judged  by  a  granulometric 
analysis   alone,    but   a   study   should   also   be   made    of   the 
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tensile  and  compressive  strength  in  1:3  sand  mortars.  We 
are  strongly  in  favor  of  the  compressive  strength  tests,  and 
in  this  work  use  the  3  in.  by  6  in.  cylindrical  specimen. 

All  of  the  laboratory  tests  are  considered  in  determining 
the  suitability  of  a  particular  sample  and  it  is  a  study  of  the 
complete  results  rather  than  a  compliance  with  particular 
requirements  which  influences  the  decision. 

PRESIDENT  McLEAN:  Is  there  any  one  else  who  can 
give  us  some  information  on  that  point?  A  certain  standard, 
I  believe,  was  fixed  in  the  specifications  and  accepted  here 
a  year  ago,  approximately,  in  February,  by  the  National  Con- 
crete Association.  I  can't  tell  you  at  the  present  time  from 
whom  the  report  could  be  obtained,  but  possibly  some  one 
else  here  can  say.    The  address  is  in  Chicago. 

MR.  KINNEY:  Copies  of  these  specifications  may  be 
obtained  from  the  Association  of  American  Portland  Cement 
Manufacturers,  Bellevue  Court  Building,  Philadelphia,  or  the 
Universal  Portland  Cement  Company,  208  South  La  Salle 
Street,  Chicago. 

PRESIDENT  McLEAN:  That  may  possibly  afford  some 
information. 

MR.  EZRA  STOLTZFUS  (Gap,  Pa.):  Might  there  not 
be  a  possibility  of  deviation  in  the  size  of  stone  and  sand 
even  if  they  go  through  the  same  sieve,  that  is,  to  fill  up  the 
voids?  The  main  thing  is,  I  guess,  in  making  concrete  to 
have  enough  of  sand  or  small  stuff  to  fill  up  the  voids,  as  I 
understand  it. 

PRESIDENT  McLEAN:  I  would  assume  that  some 
latitude  would  be  allowed  there. 

Mr.  STOLTZFUS:  That  would  have  to  be  left  to  the 
judgment  of  the  user. 

MR.  FRENCH:  I  have  another  question  as  to  whether  or 
not  any  one  has  had  a  sufficient  amount  of  experience  in  the 
difference  between  lake  sand,  that  is  lake  gravel-sand,  or 
sand  taken  from  the  gravel  that  is  taken  out  of  the  lake,  and 
the  pit  gravel  sand  that  has  been  washed,  to  notice  whether 
there  is  any  difference  in  the  wearing  surface  or  the  tensile 
strength  between  the  two  kinds  of  sand. 

PRESIDENT  McLEAN:  Is  there  any  one  on  the  floor 
who  can  answer  that  question?  Have  any  tests  been  made 
or  has  any  close  observation  been  recorded  as  to  the  differ- 
ence in  lake  sand  and  pit  sand  for  construction? 

GEO.  A  DINGMAN  (Engineer,  Board  of  County  Road 
Commissioners,  Wayne  County,  Mich.):  I  don't  know 
whether  Mr.  Hines  is  here  or  not.     If  he  is  he  might  answer. 

PRESIDENT  McLEAN:     I  believe  Mr.  Hines  is  not  here. 
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MR.  DINGMAN:  I  know  that  we  kave  rejtectfd  lake  sand 
on  account  of  too  much  of  it  being  flat.  We  prefer  to  use 
the  washed  bank  sand.  We  find  o«l  some  roaids  vfhfiTp.  lake 
sand  was  used  that  it  is  wearing  away  more  appjreciably. 

MR.  KINNEY:  Whether  a  lake  sand  is*  superior  to  a 
bank  sand  depends  entirely  on  the  particular  sand  in  ques- 
tion. Under  normal  conditions  a  lake  sand  would  be  cleaner, 
but  on  the  other  hand»  might  contain  ccoftsiderabjy  more 
hne  material  than  a  bank  san4  In  each  locality  the  deposits 
must  be  studied  and  decision  based  upon  this  study.  The 
American  Society  for  Testing  Materials  has  within  the  past 
year  appointed  a  committee  to  look  into  the  question  of 
tests  on  aggregate,  and,  as  a  result  of  their  work,  there  should 
be  in  the  next  year  or  two  a  distinct  advance  in  the  knowl-* 
edge  on  this  subject. 

PRESIDENT  McLean  :  My  owb  department  is*  just 
starting  such  a  series  of  tests  but  we  aren't  ready  to  say  any- 
thing at  the  present  time.  Mr.  Brian,  have  you  any  experi- 
ence on  that? 

M.  E.  BRIAN  (City  Engineer,  Windsor,  Ont.):  I  haven't 
had  much  experience  with  pit  sand.  I  have  used  nothing  but 
lake  sand.  We  haven't  any  pit  within  probably  20  miles. 
We  had  a  test  n>ade  of  one  pit  and  it  showed  3  per  cent,  of 
clay.  Fortunately  we  got  very  fair  lake  sand.  We  wouldn't 
care  to  use  the  pit  sand  unless  washed. 

F.  E.  ELLJS  (Manager,  Essex  Trap  Rock  &  Construction 
Co.,  Peabody,  Mass.):  I  wonld  like  to  know  if  anyone  has 
made  any  test  as  to  the  value  of  stone  screenings  as  a  sub- 
stitute lor  sand,  either  granite  or  limestone,  where  the  par- 
ticles are  graded  the  same  as  required  for  sand. 

PRESIDENT  McLean :.  Has  any  one  had  experience 
in  the  point  placed  before  us,  that  is,  the  use  of  screenings 
instead  of  sand  in  the  construction  of  concrete  pavements? 

C.  D.  FRANKS  (Universal  Portland  Cement  Co.):  It 
has  been  my  experience  in  watching  the  construction  of  a 
large  yardage  of  concrete  pavement  that  there  has  developed 
the  preference  of  either  bank  or  lake  sand  over  screenings. 
The  reasons  for  this  are  that  the  grading  of  the  sand  is 
better  and  that  screenings  have  a  tendency  to  ball  up  in  the 
mixer,  causing  trouble,  which  is  not  experienced  in  using 
sand.  Then,  again,  when  the  proper  mix  is  used,  you  will 
find  a  smaller  moisture  content  in  sand  concrete  after  hard- 
ening and  after  it  has  been  subjected  to  various  atmos- 
pheric conditions.  The  moisture  content  of  concrete  affects 
to  a  considerable  extent  the  amount  of  expansion  and  con- 
traction. 
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MR.  KINNEY:  Mr.  Chairman,  I  don't  want  to  take  up 
all  the  time  in  the  discussion. 

PRESIDENT  McLean  :  That  is  all  right,  Mr.  Kiancy. 
We  are  pleased  to  hear  from  you. 

MR.  KINNEY:  Laboratory  tests  seem  to  indicate  that 
stone  screenings  give  very  good  strength;  however,  results 
in  the  field  do  not  always  bear  out  this  conclusion  due,  no 
doubt,  to  the  mechanical  interference  to  good  mixing.  The 
fine  dust  and  small  angular  particles  do  not  seem  to  mix  so 
readily  and  it  would  seem  that  a  greater  length  of  time  for 
mixing  might  be  required  where  screenings  are  used.  On 
many  jobs,  however,  screenings  from  which  the  fine  material 
passing  the  J^-in.  screen  has  been  removed,  might  be  a 
distinct  advantage,  and  stich  screenings,  mixed  with  an  equal 
part  of  sand,  would  make  an  excellent  fine  aggregate,  as 
sand  is  usually  deficient  in  coarse  particles.  Such  use  might 
be  taken  care  of  practically  by  having  three  aggregates 
rather  than  the  customary  twQ  on  the  job.  For  a  1:2:3 
mixture  the  proportions  might  be  as  follows:  one  part 
cement,  one  part  sand,  one  part  stone  screenings  and  three 
parts  coarse  aggregate. 

H.  A.  LUMSDEN  (Department  of  Public  Works,  Pro- 
vince of  Ontario):  I  would  like  to  know  if  any  one  has 
had  any  experience  with  hydrated  lime  in  cement. 

PRESIDENT  McLEAN:  Can  any  one  speak  of  the  use 
of  hydrated  lime  in  cement  concrete  construction? 

MR.  KINNEY:  To  my  knowledge  there  are  very  few 
concrete  roads  in  the  United  States  or  Canada  in  which 
hydrated  lime  has  been  used.  An  experimental  stretch  of 
approximately  400  ft.  was  laid  on  the  Chevy  Chase  Road 
by  the  United  States  Office  of  Public  Roads,  and  the 
conclusions  from  this  experiment  are  contained  in  their 
Bulletin  No.  105,  Page  16.  Apparently  there  is  no  difference 
between  this  section  and  one  of  the  same  mix  in  which  no 
lime  was  used.  It  would  seem  that  the  use  of  a  third 
material  on  a  concrete  road  job  should  present  well  estab- 
lished advantages  in  order  to  justify  the  disadvantages 

J.  B.  MARCELLUS  (Road  Engineer,  Association  ol 
American  Portland  Cement  Manufacturers):  As  a  matter 
of  information,  the  Park  Board  of  St.  Louis  has  built  per- 
haps* five  or  six  hundred  feet  using  various  percentages  of 
hydrated  lime.  This  varies  from  5  to  IS  per  cent.  It  was 
just  put  in  this  last  fall  and  of  course  no  results  have  been 
obtained.  They  made  some  cubes,  however,  from  this 
material  and  the  cubes  showed  a  decrease  in  strength  with 
the  increased  addition  of  the  lime. 
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MR.  BRIAN:  I  think  it  is  three  years  ago  now  that  the 
Department  of  Public  Works  of  Ontario  built  a  concrete 
road  on  Tecumseh  Road,  near  Windsor,  and  about  one-third 
of  it  was  built  with  the  addition  of  10  per  cent,  of  hydrated 
lime,  I  believe.  I  have  been  over  it  many,  many  a  time,  and 
the  experience  I  have  found  with  that  road  is  that  with  the 
addition  of  hydrated  lime  there  are  less  cracks  in  that  third 
than  in  any  other  portion  of  the  ro^d  The  rest  of  it  was 
made  without  the  hydrated  lime  and  a  considerable  number 
of  cracks  developed. 

PRESIDENT  McLEAN:  I  might  add  to  the  outline 
that  Mr.  Bryan  has  been  good  enough  to  give^  that  in  1913 
wc  also  constructed  a  section,  using  the  same  proportions, 
about  10  per  cent,  of  hydrated  lime,  in  Ontario.  The  road  is 
approximately  8,000  ft.  in  length,  and  to  the  present  time  I 
haven't  been  able  to  discover  a  single  crack  in  the  work.  It 
is  too  early,  however,  to  speak  with  any  authority.  It  takes 
time  to  develop  that.    Is  there  anything  further? 

L.  REINECKE  (Geological  Surveyer  of  Canada):  I  want 
to  ask  the  men  who  have  built  concrete  roads  as  to  just 
how  far  the  coating  of  lime  found  upon  certain  pit  gravels 
condemns  the  gravel  for  concrete  work.  I  have  understood 
that  it  ^Dndemns  gravel,  but  others  do  not  think  so.  Will 
some  one  tell  me  just  what  effect  it  has? 

MR.  FRANKS:  I  have  had  occasion  to  use  lime  coated 
gravel  in  the  construction  of  highways  and  so  far  have  noted 
this  effect,  that  the  coarse  particles  or  particles  which  lie 
near  the  surface  of  the  finished  pavement  have  a  tendency 
to  pick  out  of  the  surface,  leaving  small  pit  holes  in  the  sur- 
face of  the  finished  roadway.  That  has*  been  my  observa- 
tion in  using  lime  coated  gravel  in  construction.  I  would 
seriously  question  the  use  of  lime  coated  material  if  it  were 
poisible  to  get  away  from  it.  It  might  be  remedied  by 
using  two-course  construction,  using  a  different  kind  of 
aggregate  for  the  wearing  course  and  using  the  lime  coated 
material  in  the  construction  of  the  base. 

MAJOR  CROSBY:  May  I  ask  with  what  authority  the 
gentleman  referred  to  a  coating  of  "lime?"  In  other  words^ 
what  tests  of  that  coating  were  made  which  showed  it  to  be 
lime?     I  ask  for  information. 

MR.  FRANKS:  There  were  no  particular  tests  made  by- 
myself  or  the  engineers*  in  charge,  but  the  material  that  I 
speak  of  came  from  the  Elkhart  River  in  the  Smte  of  In- 
diana, also  from  the  river  at  Anderson,  Indiana.  The  only 
reason  that  T  suspected  it  was  lime  was  the  fact  that  it  waa 
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said  to  be  lime  by  local  engineers  at  Elkhart.  Further  than 
that  we  made  no  test.  It  had  the  appearance  of  being  lime 
from  its  general  color. 

MAJOR  CROSBY:  I  wish  to  emphasize  the  necessity  of 
being  quite  careful  in  making  statements  in  the  discussion 
that  this  appears  to  have  raised  because  of  the  extreme  diffi- 
culty in  deciding  this  fine  question.  The  fact  that  a  bank 
gravel  may  stand  foi  some  time  with  a  vertical  face  does 
not  necessarily  indicate  that  there  is*  lime  in  the  bank.  An 
excess  of  lime  in  the  cement  or  in  the  concrete  would  pro- 
duce probably  deleterious  effects  in  the  final  results  secured 
so  that  I  should  say  considerably  more  information  than  has 
been  furnished  so  far,  is  likely  to  be  needed  before  a  cor- 
rect determination  can  be  made  as  to  the  effect  of  this  fine 
whitish  material.  The  point  is  an  extremely  interesting  one 
and  it  would  -be  of  the  greatest  possible  value  to  us  all  if 
these  gentlemen  who  have  the  opportunity  to  investigate  ac- 
curately the  conditions  existing  in  these  banks  would  make 
such  investigations'  and  present  the  facts  carefully  and 
thoroughly  at  the  next  convention  of  the  Association,  for 
instance,  when  I  think  that  the  point  would  be  of  the  greatest 
possible  interest.  It  has  started  in  my  mind  a  very  inter- 
esting train  of  thought  and  I  would  like  to  see  it  developed. 

MR.  FRANKS:  Mr.  Chairman,  the  principal  thing  to 
bring  out,  however,  is  the  fact  that  whether  or  not  this 
coating  is  lime,  we  still  are  face  to  face  with  the  fact  that 
the  lime  coating  on  the  gravel  particles  scales  off,  thus  pre- 
venting a  perfect  bond  between  those  particles  and  the  sur- 
rounding mortar  which  nattu-ally,  if  the  particles  were  close 
to  the  surface,  under  a  severe  abrasion  would  cause  them  to 
chip  out  and  leave  pit  holes  in  the  surface.  That  was*  the 
main  point  I  wanted  to  bring  out.  However,  the  gentleman's 
suggestion  is  a  very  good  one.  , 

C.  B.  ANDERSON  (Joplin,  Mo.) :  I  would  like  to  inquire 
if  there  is  anyone  here  that  has  ever  laid  any  concrete  streets 
with  Joplin,  Missouri,  chats,  a  product  of  those  mines. 

PRESIDENT  McLEAN:  Has  any  one  laid  concrete  out 
of  Joplin,  Misfouri,  chats? 

A.  W.  VAN  HAFFTEN  (President,  Gopher  Mining  & 
Manufacturing  Co.,  Minneapolis,  Minn.):  For  those  who  do 
not  know  what  chats  are,  I  wish  to  state  that  all  zinc  and 
lead  mines  in  the  Joplin,  Missouri,  district  produce  chats.  In 
crushing  out  the  zinc  and  lead  ore  from  the  ore-bearing 
rock,  the  waste  product  is  known  as  chats*.  This  waste 
product  is  a  hard  gray  or  blue  limestone  carrying  consider- 
able flint  rock.    In  concentrating  the  ore,  the  rock  is  crushed 
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SO  that  it  will  pass  through  a  54  to  ^-in.  screen.  A  certain 
amount  of  rock  or  mine  sand  is  also  produced,  and  is  mixed 
with  the  waste  in  proper  proportions  to  make  excellent  con- 
creting material.  I  wonder  if  any  one  has  had  any  experi- 
ence with  this  material  in  the  construction  of  roads. 

J.  W.  LOWELL  (Universal  Portland  Cement  Co.):  Mr. 
President:  During  1912  and  1913  some  concrete  pavements 
were  built  at  Carlinville,  111,  with  chats  or  stampings  from 
the  lead  mines  in  Missouri.  I  have  seen  two  kinds  of  chats* 
from  Missouri,  one  is  of  dark  gray  and  the  other  of  white 
flinty  stone.  The  chats  used  in  the  Carlinville  pavements 
were  the  kind ,  first  mentioned.  In  1912  the  chats  used 
were  of  such  size  as  to  practically  all  pass  a  No.  4  sieve, 
while  those  used  in  1913  contained  about  25  per  cent,  by 
weight  between  H  and  ^-in.  chips.  All  of  this  material  was 
deficient  in  particles,  through  a  No.  20  sieve,  which  practi- 
cally excludes  the  material  from  the  class  of  fine  aggregate. 
This  was  further  evidenced  by  the  fact  that  mixtures  of 
cement  and  chats  would  not  trowel  well,  due  to  lack  of  fine 
material. 

The  concrete  mixture  used  at  Carlinville  was*  1  part w  Port- 
land cement,  1^  parts  sand,  and  3  parts  chats,  and  the 
volume  of  resulting  concrete  from  a  mixture  of  these  pro- 
portions was*  about  20  per  cent,  more  than  the  volume  of 
chats.  This  rather  small  increase  in  volume  was  due  to  the 
very  fine  sand  used,  all  of  it  passed  a  No.  10  and  most  of 
it  passed  the  No.  20  sieve.  It  is  my  opinion  that  the  strength 
of  this  mixture  would  really  be  equal  to  a  1:3  cement  and 
sand  mortar  of  equal  age,  and  perhaps  a  little  stronger,  but 
not  nearly  so  strong  or  durable  as  a  l:lj^:3  concrete  com- 
posed of  similar  quality  coarse  aggregate  stone  graded  in 
sizes  from  ^  in.  to  1^  ins. 

It  is  my  belief  that  chats  can  be  used  as  an  aggregate  and 
with  good  results,  but  they  cannot  be  substituted  for 
standard  proportion  mixtures  based  on  larger  and  better 
graded  aggregate.  Chats  may  be  mixed  with  fine  sands 
such  as  was  used  in  Carlinville  to  improve  the  strength  of 
the  fine  aggregate,  the  proportions  of  the  materials  being 
established  in  each  case  by  sieve  analysis  tests*.  For  some 
classes  of  construction  it  is  possible  that  they  may  sub- 
titute  coarse  aggregate  if  a  larger  proportion  of  cement  is 
used,  the  proportions  being  established  by  tests  with  such 
aggregate.  Whether  this  would  be  practical  would  depend 
upon  the  comparative  cost  of  concrete  of  this  character  and 
concrete  of  the  same  strength  made  from  recognized  quality 
of  ai?grei?ate. 
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MR.  VAN  HAFFTEN:  I  wish  to  state  that  there  arc 
about  2,000,000  cu.  yds.  of  chaU  lying  as  waste  in  Southwest 
Missouri,  and  a  large  quantity  is  being  made  daily.  Mine 
operators  would  like  to  find  a  market  fpr  it.  They  are  almost 
willing  to  give  it  away  or  for  the  cost  of  handling  it  This 
would  be  about  12  to  15  cts.  per  cu.  yd.,  and  covers  the 
expense  of  handling  and  loading  the  chats  at  the  mines. 
They  have  used  chats  locally,  and  they  have  shown  excellent 
results;  e.  g.  some  concrete  bridges  have  just  recently  been 
completed  in  which  nothing  but  the  chats  and  its  sand  were 
used.  The  proportions  of  rock  and  sand  in  the  chats  were 
ideal  for  concrete  work.  I  do  not  know,  however,  to  what 
extent  chats  have  been  used  in  road  construction,  but  am  in- 
terested to  know  because  there  is  a  big  field  for  an  in- 
expensive pavement  where  chats  could  be  used. 

MR.  LOWELL:  I  have  heard  that  chats  can  be  bought 
from  mine  operators  at  loading  cost.  If  this  is  so,  an 
extensive  investigation  of  the  usefulness  of  the  material 
should  be  made. 

The  numerous  inquiries  referring  to  chats  as  an  aggregate 
for  concrete  which  have  come  to  the  Information  and  In- 
spection Bureau  of  the  Universal  Portland  Cement  Co.  have 
caused  that  organization  to  undertake  some  investigations 
because  no  data  could  be  found.  This  investigation  is  now 
being  conducted  at  the  Structural  Materials  Laboratory,  of 
Lewis  Institute,  Chicago,  and  before  long  it  is  possible  that 
something  may  be  known  of  the  usefulness  of  chats. 

MR.  VAN  HAFFTEN:  At  the  Gopher  Mine  I  am  turn- 
ing out  as  waste  product  alone  about  a  thousand  yards  of 
chats  every  day.  I  would  like  to  see  a  general  use  made 
of  this  material,  as  it  is  plentiful  and  the  supply  is  con- 
tinuous. 

MR.  MARCELLUS:  In  answer  to  the  gentleman  over 
there,  I  have  seen  most  of  the  concrete  pavements  in  the 
Missouri  Valley  and  I  have  seen  some  made  from  chats, 
but  most  of  them  have  been  used  in  a  two-course  pavement. 
I  refer  particularly  to  Atchison,  Kan.,  St.  Joe,  Mo.,  and 
Clinton,  Mo.  So  far  the  results  have  been  satisfactory. 
However,  on  the  job  at  Clinton,  Mo.,  the  continuous  mixer 
was  used,  and  results  were  not  so  satisfactory. 

PRESIDENT  McLean :  Gentlemen,  there  is  room  for 
extremely  interesting  discussion,  but  unfortunately,  the  time 
has  come  when  we  will  have  to  resolve  ourselves  into  the 
business  session  as  announced.  I  hope  that  all  the  members 
of  the  American  Road  Builders*  Association  will  stay  for 
that  session. 
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PRESIDENT  McLEAN:  The  reports  of  the  committees 
are  in  order.  The  first  report  will  be  that  of  the  -Committee 
on  Standards,  Mr.  N.  P.  Lewis,  Chairman.  Is  Mr.  Lewis 
here? 

MR.  DEAN.  Mr.  Chairman:  Mr.  Lewis  had  to  leave,  but 
he  left  his  report  with  me  and  I  handed  it  to  the  Secretary 

PRESIDENT  McLEAN:  The  Secretary  will  kindly  read 
the  report. 

[Secretary  Powers  then  read  the  report,  which  follows:] 

Report  of  the  Committoe  on  Standards 

To  the  American  Road  Builders'  Association: 

Oentlemen:  Your  Committee  on  Standards,  which  was  ap- 
pointed at  the  Philadelphia  Convention,  submits  the  following 
progrress  report: 

The  Committee  orffanixed  for, its  work  by  the  appointment 
of  sub-committees  upon  the  following  subjects: 

1.  Field  tests  for  materials  used  in  street  and  highway  con- 
struction, which  tests  may  be  made  on  the  ground  by  superin- 
tendent and  inspectors. 

2.  Specifications  or  Instructions  for  the  building  of  earth  and 
gravel  roads. 

3.  Specifications  or  instructions  for  the  building  of  sand-day 
roads. 

4.  Specifications  or  instructions  for  Inspectors  and  foremen 
engaged  in  maintenance  and  repair  work. 

5.  The  care  of  the  roadside. 
S.  Dust  preventives. 

7.  Traffic  standards. 

As  the  members  of  your  Committee  are  widely  scattered,  from 
Kew  York  to  California  and  from  Michigan  to  Texas,  it  has 
been  impossible  for  the  Committee  to  have  a  meeting  since  the 
Philadelphia  Convention,  but  the  sub-committees  were  so  ar- 
ranged as  to  group  together  in  each  committee  members  who 
were  as  conveniently  located  as  possible  with  respect  to  each 
other.  Nearly  all  the  sub-committees  have  submitted  reports, 
some  of  which  are  brief,  and  others  are  quite  voluminous.  The 
Committee,  as  a  whole,  has  had  no  opportunity  to  condense 
these  various  reports  and  combine  them  in  a  single  report  of 
the  Committee. 

We  recommend  that  the  Committee  be  continued;  that  it  sub- 
mit its  report  to  the  Annual  Meeting  to  be  held  in  February,  and 
that,  if  the  Association  so  directs  at  that  Annual  Meeting,  its 
report  be  printed  in  the  proceedings  of  the  present  convention, 
so  that  it  may  be  fivailable  for  all  members  of  the  Association; 
that  comment  and  criticism  be  invited  from  the  membership  and 
that  the  Committee  submit  a  final  report  at  the  next  conven- 
tion, at  which  time  the  Association,  after  an  opportunity  for 
discussion,  may  take  definite  action  upon  the  recommendations 
of  the  Committee. 

Your  Committee  feels  that  the  Association  should  only  adopt 
standards  for  the  various  divisions  of  highway  work  above  out- 
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lined  after  careful  deliberation  and  thorough  discussion,  and 
that  the  Association  should  not  be  asked  to  pass  finally  upon 
such  staiidards  until  the  report  of  th«  Committee  shall  have 
been  before  the  members  for  a  sufficient  time  to  permit  suoh 
careful  consideration  and  criticism. 

Respectfully  submitted, 
(Signed)  NELSON  P.  LEWIS.  Chairman. 


[The  Committee  on  Standards  consists  of  Nelson  P.  Lewis, 
Chief  Engineer,  Board  of  Estimate  and  Apportionment  of 
New  York  Cily,  Chairman;  H.  L.  Bowlby,  State  Highway 
Engineer  of  Oregon;  A.  W.  Dean,  Chief  Engineer,  Massa- 
chusetts State  Highway  Commission;  A.  B.  Fletcher,  State 
Highway  Engineer  of  California;  S.  D.  Foster,  Chief  Engi- 
neer, Pennsylvania  State  Highway  Department;  C.  A.  Ken- 
yon,  President,  Indiana  Good  Roads  Association;  W.  A.  Mc- 
Lean, Chief  Engineer  of  Highways  and  Commissioner,  On- 
tario Public  Roads  and  Highways  Commission;  R.  J.  Potti. 
formerly  Professor  of  Highway  Engineering,  Ag^ricultural 
and  Mechanical  College  of  Texas;  Dr.  Joseph  Hyde  Pratt, 
State  Geologist  of  North  Carolina;  F.  F.  Rogers,  State  High- 
way Commissioner  of  Michigan,  and  Geo.  W.  Tillson,  Con- 
sulting Engineer  to  the  President  of  the  Borough  of  Brook- 
lyn, New  York,  N.  Y.] 


MAJ.  CROSBY:  Mr.  President,  I  move  the  report  be 
adopted. 

MR.  MEEKER:    I  second  the  motion. 

PRESIDENT  McLEAN:  You  have  heard  the  motion.  It 
is  moved  and  seconded  that  the  report  be  adopted.  Any  dis- 
cussion? All  those  in  favor  of  the  motion  will  say  aye.  Op- 
posed no.     The  motion  is  carried. 

The  next  will  be  the  report  of  the  Committee  on  Legisla- 
tion. 

[Secretary  Powers  then  read  the  report  of  the  Committee 
on  Legislation,  which  follows:] 

Report  off  the  CoDunittoe  on  RMohidons 
To  the  American  Road  Builders'  Association: 

Your  Committee  on  Legislation  besrs  to  report  that,  ht  pvmu- 
ance  of  Its  instructions,  a  study  of  road  laws  has  heen  auide, 
and  a  tentative  statement  of  principles,  based  thereon,  lias  bean 
prepared.  Your  Committee,  however,  is  of  the  opinion  that 
further  investigation  should  be  made  before  a  final  report  is 
presented  to  or  adopted  by  this  Association;  and  autlMritir  fs 
desired  to  present  such  report  for  discussion  or  adoption  at  t^ 
next  annual  meetingr,  when  publication  may.  If  then  deem«d  ad- 
visable, be  authorized  in  the  report  of  that  convention. 

(Signed)  W.  A.  McLEAN.  Chairman. 
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[The  Committee  on  Legislation  consists  of  W.  A.  McLean, 
Chief  Engineer  of  Highways  and  Commissioner,  Ontario 
Public  Roads  and  Highways  Commission,  Chairman;  A.  R. 
Hirst,  State  Highway  Engineer  of  Wisconsin;  A.  N.  John- 
son, IJighway  Engineer,  Bureau  of  Municipal  Research,  New 
York,  N.  Y.;  E.  L.  Powers,  Editor,  "Good  Roads,"  and  Dr. 
Joseph  Hyde  Pratt,  State  Geologist  of  North  Carolina.] 

PRESIDENT  McLEAN:    You  have  heard  the  report. 

MR.  DEAN:  I  move  the  report  be  accepted  and  the  rec- 
ommendations adopted. 

MAJ.  CROSBY:  I  second  the  motion. 

PRESIDENT  McLEAN:  You  have  heard  the  motion, 
gentlemen.  All  in  favor  of  the  motion  say  aye.  Opposed, 
no.    The  motion  is  carried. 

The  next  item  on  the  program  is  the  report  of  the  Com- 
mittee on  Resolutions.  The  Secretary  will  please  read  the 
report. 

[Secretary  Powers  then  read  the  report  of  the  Committee 
on  Resolutions.] 

PRESIDENT  McLEAN:  You  have  heard  the  report. 
What  is  your  pleasure? 

[After  some  discussion  regarding  the  exact  wording  of  the 
resolutions  and  a  slight  amendment  thereof,  the  following 
resolutions  were  adopted:] 

Report  of  the  C'OBtmltte«  on  Re«olutloBS 

RESOLVED.  That  the  A.  R.  B.  A.  expresses  its  appreciation 
of  the  cordial  welcome  extended  to  It  by  His  Excellency,  the 
Governor  of  the  State  of  Illinois;  His  Honor,  the  Mayor  of 
Chicago,  and  the  Association  of  Commerce  of  the  City  of  Chi- 
cagro— a  welcome,  the  sincerity  of  which  has  been  evidenced  by 
the  many  courtesies  we  have  received  at  their  hands. 

RESOLiVED,  That  the  A.  R.  B.  A.  extends  its  sincere  thanks 
to  the  state,  county  and  citv  of&clals,  the  commercial  organisa- 
tions of  the  city,  the  Western  Society  of  Civil  Engineers  and 
the  different  organizations  which  are  devoting  their  attention 
to  road  improvement,  for  the  many  courtesies  extended  by  them, 
all  of  which  have  contributed  so  conspicuously  to  the  enjoy- 
ment and  profit  of  those  in  attendance  at  this  convention. 

RESOLVED.  That  the  A.  R.  B.  A.  expresses  its  keen  apprecia- 
tion of  the  kindness  of  the  Saddle  and  Sirloin  Club  In  extending 
to  us  the  courtesies  of  Its  club  and  the  use  of  Its  rooms  during 
the  convention. 

RESOLVED.  That  the  A.  R.  B.  A.  hereby  expresses  its  apprecia- 
tion of  the  valuable  cooperation  of  the  manufacturers,  states, 
cities,  colleges  and  all  others  who  have,  by  their  excellent  ex- 
hibits and  eflCorts.  contributed  so  greatly  to  the  value  and  in- 
structlveness  of  this  convention. 

RESOLVED.  That  the  A.  R.  B.  A.  extends  Its  hearty  congratu- 
lations to  the  State  of  Illinois.  Cook  County,  and  the  City  of 
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ChicasTo  upon  the  grreat  popular  interest  which  is  being  shown 
by  the  public  in  the  subject  of  road  improvement,  and  upon  the 
substantial  progress  which  iB  being  made  in  that  direction;  and 
that  the  Association  wishes  them  abundant  success  in  the  wise 
planning  and  efficient  execution  of  these  improvements. 

[The  Committee  on  Resolutions  consisted  of  Nelson  P. 
Lewis,  Chief  Engineer  of  the  Board  of  Estimate  and  Appor- 
tionment of  New  York  City,  Chairman;  Paul  D.  Sargent, 
Chief  Engineer,  Maine  State  Highway  Commission;  Major 
W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Md.;  A.  W. 
Dean,  Chief  Engineer,  Massachusetts  State  Highway  Com- 
mission; A.  R.  Hirst,  State  Highway  Engineer  of  Wiscon- 
sin; Dr.  Joseph  Hyde  Pratt,  State  Geologist  of  North  Caro- 
lina; T.  H.  MacDonald,  State  Highway  Engineer  of  Iowa; 
James  H.  MacDonald,  formerly  State  Highway  Commis- 
sioner of  Connecticut,  and  S.  D.  Foster,  Chief  Engineer, 
Pennsylvania  State  Highway  Department.] 


Friday,  December  18 
SIXTH  SESSION,  10:30  A.  M. 

CHAIRMAN  MEEKER:  Gentlemen,  if  you  will  come  up 
toward  the  front  we  will  make  an  announcement  out  of  the 
regular  line  of  business.  As  you  know,  yesterday  a  tentative 
invitation  was  sent  to  the  members  of  this  convention  to 
visit  the  Stock  Yards  and  the  members  were  further  in- 
formed that  guides  would  be  furnished  to  take  them  through 
the  Stock  Yards.  Mr.  J.  R.  Hills  is  here  representing  the 
Stock  Yards  Association  and  also  Swift  &  Co.  He  will  now 
give  you  this  invitation  in  detail  and  tell  you  what  to  do 
and  where  to  go  and  what  there  is  for  you  to  see.    (Applause.) 

[Note:  At  this  point  Mr.  Hills  extended  to  the  conven- 
tion an  invitation  to  inspect  the  plant  of  Swift  &  Co.] 

CHAIRMAN  MEEKER:  Now,  gentlemen,  you  have  heard 
the  invitation  of  Mr.  Hills  and  I  will  leave  it  to  the  members 
individually  to  decide  what  they  want.  You  may  form  lit- 
tle parties  of  your  own  to  go  down  there,  or,  if  you  simply 
wish  to  go  singly  or  by  twos  Mr.  Hills  will  be  around  here. 
You  can  decide  among  yourselves  what  you  want  to  do  about 
visiting  this  great  industry  that  has  made  Chicago  famous. 

The  first  paper  this  morning  on  "Recent  Practice  in  Con- 
struction in  Wood  and  Granite  Block"  is  by  William  A. 
Howell,  Engineer  of  Streets,  Newark,  N.  J.  Mr.  Howell  is  not 
present  and  therefore  I  will  call  on  Mr.  R.  H.  Gillespie, 
Chief  Engineer  of  Sewers  and  Highways,  Borough  of  the 
Bronx,  New  York,  N.  Y.,  to  read  the  paper. 

228 


Digitized  by 


Google 


CONVENTION    PROCBEDINOS 

Rec«Bt  PracUcs  in  Conttmction  in  Wood  and  Granilo  Block 

By  WILLIAM  A.  HOWELL 

EBClM«r  off  StTMto  and  Hifhwajrs,  N«wark»  N.  J. 

Wood  Block 

That  the  neglect  to  pave  properly  the  main  street  of  a 
city  affects  to  a  degree  an  entire  nation  in  the  course  of  a  year 
came  to  be  realized  by  the  City  of  Newark  in  November,  1912. 
The  occasion  was  the  annual  football  game  between  Yale 
and  Princeton,  at  Princeton.  The  occupants  of  probably 
3,000  automobiles  from  all  parts  of  New  England,  from 
Canada,  from  New  York  State,  from  as  far  west  as  Chicago, 
passed  over  Broad  street,  Newark,  and  commented  bitterly 
on  the  condition  of  the  street.  They  could  not  realize  how 
a  city  of  the  size  of  Newark  could  tolerate  such  a  pavement. 

In  1884,  Broad  street  was  paved  with  a  new  granite  pave- 
ment on  a  sand  foundation.  This  pavement  gave  general 
satisfaction  until  about  ten  years  ago.  The  increased  use  of 
the  automobile,  and  the  desire  of  department  store  owners 
and  various  large  business  concerns  for  a  smooth  pavement 
started  the  agitation  for  a  new  pavement,  which  was  not 
realized  until  1914.  One  reason  for  delay  was  that  in  New- 
ark the  bulk  of  the  cost  of  all  paving  improvements  has  to 
come  out  of  the  pockets  of  the  property  owners  on  the 
street  to  be  improved.  This  is  true  not  only  of  the  first 
paving,  but  also  of  the  second,  third  or  even  fourth.  The 
city  has  grown  so  rapidly,  that  it  has  not  been  able  to  se- 
cure adequate  legislation  at  Trenton,  to  properly  appor- 
tion the  cost  of  improvements  of  main  arteries  on  the  city 
at  large,  as  is  done  in  many  large  cities.  Another  cause  for 
delay  in  the  repaving  of  Broad  street  was  the  bitter  contest 
between  the  Mayor  and  the  Board  of  Public  Works  over  the 
selection  of  the  proper  paving  material  to  be  used  on  the 
street,  the  Mayor  waging  persistent  warfare  in  behalf  of 
granite  block,  and  the  members  of  the  Board  of  Public 
Works  equally  as  determined    in    their    advocacy  of  wood. 

Broad  street  is  to  Newark,  what  Broadway  is  to  Man- 
hattan;  it  is  Newark's  most  important  street.  Two  railroad 
stations,  a  dozen  banks,  two  of  the  largest  insurance  com- 
panies in  the  country,  the  City  Hall,  the  Public  Library 
and  the  postoffiQc  are  all  located  on  this  street.  Agitation 
had  become  so  strong  for  a  new  pavement  that  as  far  back 
as  1910  provision  had  been  made  for  the  installation  of 
electric  light  and  telephone  conduits,  new  high  pressure 
water  mains,  new  gas  mains,  and  new  water,  gas  and  sewer 
lateral  house   connections.     Excavations  necessary  for  the 
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installation  of  these  various  pipes  and  conduits  left  the  pave- 
ment in  a  very  rough  condition,  at,  anticipating  that  a  new 
pavement  would  soon  be  laid,  the  temporary  repaving  fol- 
lowing the  various  excavations  was  poorly  done.  The  result 
was  that  Broad  street  was  probably  the  poorest  paved  main 
Street  in  the  United  States  in  November,  1912,  when  the  thou- 
sands of  automobiles  passed  through  the  city  on  their  way  to 
Ptinceton.  Even  after  the  award  of  the  wood  block  con- 
tract but  before  any  actual  work  had  been  done  under  that 
coatract,  a  visiting  delegation  from  Atlantic  City,  who  were 
inspecting  city  streets,  rode  over  the  street  and  came  to  the 
conclusion  that  Newark  was  twenty  years  behind  the  times 
with  such  a  pavement  on  its  principal  street.  The  public 
press  while  advising  caution  in  the  selection  of  the  right 
kind  of  pavement,  urged  the  authorities  to  action. 

The  members  of  the  City  Plan  Commission  in  1913  deemed 
it  their  duty  to  recommend  a  suitable  pavement  to  the  Mayor 
who  appointed  them.  After  careful  investigation  and  taking 
numerous  traffic  records,  Messrs.  George  B.  Ford  and  £.  P. 
Goodrich,  Consulting  Engineers  to  the  Commission,  pre- 
sented their  summary,  and  recommendations,  to  the  City 
Plan  Commission  as  follows: 

"Asphalt  pavement  should  be  eliminated  from  considera- 
tion, because,  despite  its  lower  cost,  the  expense  of  mainte- 
nance makes  its  ultimate  cost  as  much,  or  larger,  than  either 
g^nite  or  wood  block.  Furthermore,  the  constant  repair 
demanded  by  asphalt  means  that  the  streets  are  always  be- 
ing torn  up,  with  the  consequent  incommoding  of  the  traf- 
fic. Wood  block  and  granite  are  so  nearly  alike  in  first 
cost  and  in  maintenance  cost,  that  this  item  may  be  elimi- 
nated from  consideration.  Granite  block  is  a  little  less  slip- 
pery, and  a  little  longer  wearing,  and  a  little  easier  to  re- 
pair, and  a  little  easier  to  superintend  and  inspect.  Its 
tractive  value  is  slightly  less  than  wood  block.  It  is  more 
dusty  and  much  more  noisy.  The  comparative  advantages 
of  the  two  are  nearly  equal,  but  we  recommend  wood  block 
for  Broad  street,  because  of  the  recent  experience  in  Man- 
hattan and  other  cities  of  the  country,  which  has  shown  a 
rapidly  growing  tendency  to  make  quietness  the  first  con- 
sideration in  determining  the  type  of  pavetpent.  We  realize 
that  the  rapidly  growing  use  of  rubber  tires  tends  to  swing 
the  balance  in  favor  of  granite  block  and  that  twenty  or 
twenty-five  years  from  now,  when  the  question  of  repaving 
of  Broad  street  will  probably  come  up  again,  the  almost 
universal  use  of  rubber  tires  or  something  similar  will  cause 
the  abandonment  of  wood  block  in  favor  of  stone  block  or 
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some  shnitar  development,  but  we  believe  that  present  con- 
ditions demand  the  use  of  wood  block." 

The  newly  organized  Board  of  Public  Works  of  1913 
composed  of  five  commissioners  took  up  vigorously  the  mat- 
ter of  paving  the  street  from  Belleville  Avenue  to  Poinier 
Street,  a  distance  of  approximately  12,200  ft.,  calling  for 
an  area  of  88,500  sq.  yds.  independent  of  the  portion  to  be 
paved  by  the  street  railway  company  where  new  granite 
blocks  were  to  be  used.  The  proposed  improvement  was 
divided  into  four  sections  for  convenience,  and  contracts 
were  tentatively  awarded  July  31,  1913,  for  4-in.  wood  block 
on  an  8-ih.  concrete  foundation,  the  blocks  to  be  treated 
with  20  lbs.  of  oil  per  cu.  ft. 

The  Mayor  vetoed  this  award  August  14,  1913.  His  veto 
was  sustained  by  the  Board  of  Public  Works  on  September 
4,  1913,  it  requiring  four  votes  to  pass  a  measure  over  the 
Mayor's  veto  and  only  three  votes  being  forthcoming,  one 
commissioner,  although  personally  favoring  wood  block,  de- 
ferring to  the  wishes  of  the  property  owners  on  the  lower 
end  of  the  street,  many  of  whom  were  opposed  to  any  kind 
of  new  pavement.  Proceedings  were  promptly  started  all 
over  again,  the  lower  section  of  the  street  was  eliminated 
from  consideration,  and  new  bids  were  received  on  Octo- 
ber 30,  1913,  for  75,500  sq.  yds.  of  4-in.  wood  block  with 
18  lbs.  of  treatment,  the  concrete  fouifdation  to  be  8  ins. 
in  thickness.  This  contract  was  finally  awarded  about  Feb- 
ruary 1,  1914.  The  average  price  per  square  yard  of  the 
low  bidder  on  the  four  sections  had  been  $3.67  and  the  figure 
of  the  low  bidder  at  the  second  letting  was  $3.34  per  sq.  yd. 
The  total  amount  of  the  successful  bidder's  contract  was 
close  to  $300,000.  As  under  existing  laws,  70  per  cent,  of  the 
cost  of  local  improvements  is  assessed  directly  on  the  prop- 
erty owners  benefitted,  but  30  per  cent,  of  the  total  cost 
being  assumed  by  the  city  at  large,  in  the  case  of  Broad 
Street  the  property  owners  fronting  on  the  new  pavement 
will  have  to  pay  $14,  $15  and  $16  per  front  foot  according 
to  the  width  of  the  roadway  in  front  of  their  property. 

The  pavement,  completed  October  1,  1914,  is  practically 
10,000  ft.  long  or  about  1.9  miles.  For  nearly  one  mile  of 
this  distance  the  street  is  132  ft.  wide  between  building 
lines,  the  width  of  the  roadway  is  92  ft.  between  curbs  and 
the  space  between  the  street  railway  and  the  curb  is  about 
38;^  ft.  on  each  side  of  the  street.  The  grades  on  Broad 
street  are  remarkably  fkt.  On  20  per  cent,  of  the  total 
area  paved,  the  prevailing  grades  are  less  than  3  ins.  per 
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100  ft.;  on  50  per  cent,  the  grades  range  between  3  ana  6  ins. 
per  100  ft.;  on  20  per  cent,  additional  the  curb  grades  are 
between  6  and  12  ins.  per  100  ft;  and  on  but  10  per  cent  of 
the  pavement  are  the  curb  grades  in  excess  of  one  per  cent., 
the  steepest  grade  on  the  newly  paved  portion  being  slightly 
over  2  per  cent  for  a  few  hundred  feet  only.  The  specifica- 
tions were  prepared  by  ^.  Morris  R.  Sherrerd,  Chief  Engi- 
neer of  the  Board  of  Public  Works,  after  a  most  painstaking 
and  exhaustive  study  of  the  subject  and  after  holding  con- 
sultations with  most  of  the  leading  wood  block  experts  in 
the  eastern  portion  of  the  United  States.  The  Board  of 
Public  Works  accompanied  by  the  Chief  Engineer  inspected 
wood  block  pavements  in  a  number  of  cities.  The  following 
extracts  from  the  specifications  may  prove  of  interest: 

The  blocks  shall  be  treated  with  the  preservative,  so  that 
the  charere  for  each  batch  of  blocks  shall  contain  an  average 
of  18  lbs.  per  cu.  ft.  The  specific  srravity  shall  not  be  less  than 
1.07  nor  more  than  1.12  at  a  temperature  of  38*  C  The  blocks 
comprisinsT  each  chargre  shall  be  selected,  as  nearly  as  may  be, 
so  that  all  of  the  blocks  placed  in  the  cylinders  will  be  of  the 
same  deerree  of  seasoningr- 

The  new  blocks  shall  be  laid  on  a  mortar  bed  composed  as 
follows:  A  layer  of  sand  and  cement  1  in.  in  thickness,  mixed 
dry  in  the  proportio  n  of  one  part  Portland  cement  to  four 
parts  of  sand  shall  be  spread  on  the  concrete  foundation,  and 
struck  to  a  surface  parallel  to  the  errade  and  contour  of  the 
finished  pavement.  The  cushion  of  sand  and  cement,  unless 
previously  moistene'd,  shall  be  licrhtly  sprinkled  with  water, 
and  the  blocks  shall  be  immediately  set  thereon. 

The  blocks  shall  be  from  5  to  10  ins.  long,  but  shall  averaere 
8  ins.;  they  shall  be  from  3  to  4  ins.  in  width,  and  they  shall 
be  4  ins.  in  depth.  The  blocks,  however,  shall  be  of  uniform 
width  for  each  city  block,  and  there  shall  always  be  a  difCer- 
ence  between  the  width  and  depth  of  the  blocks  of  not  less 
than  H  in. 

(Note:  This  last  provision  was  inserted  to  facilitate  the 
laying  of  the  blocks  with  the  head  up.) 

The  blocks  shall  be  thorougrhly  wet  by  immersion  in  suit- 
able tubs,  or  tanks  of  water,  Just  before  being  laid,  care  being 
taken  to  prevent  the  water  from  becoming  a  nuisance,  or  doing 
any  damagre  to  the  work. 

This  method  of  thoroughly  soaking  the  blocks  for  ten 
minutes  before  laying  them  in  the  pavement  is  new  to  this 
country  and  has  been  criticized  on  account  of  the  expense 
involved  in  maintaining  so  large  a  number  of  tubs  and  the 
men  necessary  to  handle  them  properly.  The  results  so  far 
obtained  seem  to  justify  the  method  and  it  will  undoubtedly 
be  a  feature  of  any  future  wood  block  contracts  entered  into 
by  the  City  of  Newark. 

Of  the  total  area  laid,  about  40,000  sq.  yds.  were  shipped 
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in  schooners  from  Mobile,  Ala.,  from  the  works  of  the 
Republic  Creosoting  Co.  These  blocks  were  nearly  4  ins. 
wide  and  4  ins.  deep,  running  about  38  to  the  yard.  The 
remaining  35,000  sq.  yds.  were  manufactured  and  treated 
in  Newark  at  the  local  works  of  the  American  Creosoting 
Co.  These  blocks  were  3  ins.  wide  and  4  ins.  deep,  and 
ran  about  55  to  the  square  yard.  Mr.  R.  Ernest  Beaty,  Assoc. 
M.  Am.  Soc.  C.  £.,  inspected  the  manufacture  and  treatment 
of  the  blocks  at  both  plants.  An  interesting  statement  from 
Mr.  Beaty  is  appended.  This  work  was  prosecuted  with 
great  vigor,  and  finished  in  advance  of  the  allotted  time. 
There  were  lawsuits  instituted  threatening  to  stop  the  work 
but  fortunately  they  were  of  no  avail. 

A  very  interesting  feature  connected  with  the  paving  of 
the  street  was  the  installation  of  a  large  number  of  traffic 
platforms  at  important  street  railway  transfer  points.  These 
platforms  were  built  of  concrete.  They  averaged  in  length 
about  85  ft.  They  were  all  6  ft.  wide,  located  2  ft.  outside 
of  the  rail,  and  averaged  6  ins.  in  height  above  the  pavement. 
The  steps  of  the  local  street  railway  cars  are  rather  high, 
and  these  platforms  at  once  became  popular  with  many 
thousands  of  people.  As  the  roadway  on  the  greater  part 
of  the  street  is  38^  ft  between  the  rail  and  curb,  the  instal- 
lation of  these  platforms  did  not  interfere  with  the  free 
movement  of  traffic  except  in  possibly  two  instances. 

Mr.  Sherrerd's  specifications  provided  for  expansion  as 
follows: 

1.  By  providing  for  expansion  joints  along  the  curbs,  lyi 
ins.  wide,  to  be  filled  with  a  suitable  bituminous  filler  capable 
of  passing  a  good  penetration  test. 

2.  By  laying  the  blocks  comparatively  loosely  in  the 
pavement,  in  order  not  to  have  any  tight  joints,  sand  being 
carefully  broomed  into  the  joints. 

3.  By  soaking  all  of  the  blocks  in  40  or  50  half  barrels 
used  as  tubs,  in  which  the  blocks  were  required  to  be  sub- 
merged in  water  for  ten  minutes  before  laying. 

The  only  trouble  occurring  on  the  street  of  any  moment 
was  along  the  street  railway  tracks,  in  spots  where  the  rail 
moved.  Even  if  the  movement  was  slight,  it  would  gradually 
raise  a  few  blocks  and  the  sand  would  run  down  under  the 
block,  causing  the  block  to  be  higher  than  the  rail.  This 
happened  in  less  than  a  dozen  spots  in  10,000  ft.  of  pavement. 
The  street  railway  people  made  the  necessary  repairs  to 
their  tracks  in  these  spots,  and  the  contractor  relaid  the 
block,  using  cement  in  the  joints  for  a  space  of  about  one 
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foot  from  the  rail.  Some  of  this  action  of  the  movement  of 
the  rails  was  due  to  the  uneven  wear  of  the  head  of  the  rail, 
producing  a  hammer  effect.  These  inequalities  in  the  rails 
have  been  ground  out,  and  this  action  helped  in  preventing 
a  movement  of  the  rail. 

The  Engineering  Department  also  made,  in  its  judgment, 
ample  provision  for  drainage  by  building  a  large  number  of 
additional  side  sewer  basins,  and  rebuilding  nearly  all  of  the 
old  basins  on  the  entire  length  of  the  new  pavement,  so  that 
at  the  )>resent  time  there  is  a  good,  serviceable  basin  every  200 
ft.  on  either  side  of  the  street.  As  low  crowns  are  especially 
desirable  on  wood  block  pavements,  the  street  railway  tracks 
were  lowered  as  much  as  possible,  and  the  old  gutter  depths 
of  7,  8  and  9  ins.  on  the  old  granite  pavement  were  reduced 
to  Sl4  and  5  ins.  on  the  wood  block  pavement. 

The  bleeding  was  extremely  noticeable  on  several  warm 
days  when  the  thermometer  ranged  from  90*  to  97®  in  the 
shade  and  possible  115°  to  120*  on  the  pavement,  but  by 
causing  the  blocks  to  be  covered  with  a  thin  coating  of  sand, 
no  unpleasant  conditions  followed.  During  the  summer  and 
fall  the  pavement  was  sprinkled  quite  frequently.  Early  in 
the  fall  a  thick  coating  or  crust  formed  on  top  of  the  blocks, 
caused  by  the  oozing  out  of  the  preservative  and  its  coming 
in  contact  with  sand.  The  contractor  scraped  this  off  and 
removed  it  from  the  Street  on  several  occasions.  This  coat- 
ing did  not  stick  to  shoe  leather  to  any  appreciable  extent, 
and  did  not  produce  any  unfavorable  comment  from  store- 
keepers in  regard  to  being  tracked  into  buildings  and  soiling 
the  floors,  as  was  the  case  with  the  wood  block  pavement  on 
Market  Street,  Philadelphia,  a  few  years  ago.  In  an  editorial 
a  short  time  ago,  on  slippery  conditions  existing  on  a  num- 
ber of  heavy  traffic  streets  in  the  center  of  the  city,  one  of 
the  leading  local  papers  remarked  that  horses  seemed  to  have 
less  trouble  getting  a  foothold  on  the  Broad  Street  wood 
block  pavement  than  they  had  on  the  various  asphalt  and 
bitulithic  streets  in  the  same  locality.  Whether  that  state- 
ment would  hold  good  throughout  the  winter  is  problemat- 
ical. 

The  Yale-Princeton  football  game  occurred  on  No- 
vember 14,  this  year,  and  thousands  of  automobiles  passed 
through  the  city  as  was  the  case  two  years  ago,  but  their 
occupants  found  a  different  main  highway  pavement  from  the 
one  they  encountered  in  1912;  and  the  change  met  universal 
approval. 

Referring  to  the  inspection  of  the  blocks  at  the  two  plants, 
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Mr.  R.  Ernest  Beaty  makes  the  following  comments^  in  a  note 
to  the  writer: 

"The  above  contract,  as  is  generally  known,  calls  for  ap- 
proximately 75,500  sq.  yds.  of  pavement.  Of  this  yardage 
about  one-half  is  of  4x4x8-in.  blocks,  while  the  remainder  is 
of  3x4x8-in.  blocks.  The  4x4-in.  blocks  were  manufactured 
by  one  company,  while  the  3x4-in  were  manufactured  by 
another.  Each  order  was  supplied  from  a  very  good  quality 
of  southern  long  leaf  yellow  pine,  and  the  various  charges 
making  up  the  two  orders  were  very  carefully  inspected  and 
manufactured.  Tests  made  for  Mrying  out  and  absorption' 
did  not  demonstrate  any  marked  superiority  of  one  order  of 
blocks  over  the  other.  This  is  hardly  to  have  been  expected, 
as  apart  from  variation  (within  limits)  of  specifications  of 
oil  used,  tests  previously  made  show  that  the  smaller  blocks 
(3x4-in.)  are  practically  as  waterproof  under  the  custdmary 
test  for  absorption,  i.  e.,  24  hours  in  an  oven  at  100*  F. 
followed  by  immersion  in  water  for  24  hours,  as  are  the 
longer  or  4x4-in.  blocks.  The  principal  point  of  interest  to 
be  noted  in  connection  with  this  contract  lies  in  the  differ- 
ence in  chemical  constituents  of  the  two  preservatives  used 
in  treating  the  two  orders.  Attached  is  chart  showing 
analysis  of  twelve  samples  of  oil.  Of  these  samples  six  were 
taken  from  oil  used  on  the  Mobile  blocks  and  six  samples 
were  taken  from  oil  used  on  the  other  blocks.  The  oil  speci- 
fications for  this  work  were  as  follows*': 

The  preservative  to  be  used  shall  be  a  product  of  coal  tar, 
which  shall  be  free  from  oil  adulterations,  and  contain  no  raw 
or  unfiltered  tars,  petroleum  compounds,  or  tar  products,  ob- 
tained from  any  process  other  than  stated. 

The  specific  gravity  shall  not  be  less  than  one  and  seven 
hundredths  (1.07)  nor  more  than  one  and  twelve  hundredths 
(1.12)  ac  a  temperature  of  thlrty-eisrht  (38)  deerrees  CJentierrade. 

Not  more  than  three  and  one-half  (3H)  per  cent,  shall  be 
insoluble  by  continuous  hot  extraction  with  benzole  and 
chloroform. 

On  distillation  which  shall  be  made  exactly  as  described  in 
Bulletin  No.  65  of  the  American  Railway  Bnerineeriner  and 
Maintenance  of  Way  Association,  the  distillate  based  on  water 
free  oil.  shall  not  exceed  one-half  i%)  of  one  per  cent,  at  one 
hundred  and  fifty  (150)  degrees  Centigrrade,  and  shall  not  be 
less  than  thirty  (80)  nor  more  than  fifty-five  (55)  per  cent,  at 
three  hundred  and  fifteen  (315)  degrees  Centigrade. 

The  oil  shall  not  contain  more  than  three  per  cent,  of  water. 

It  is  to  be  noted  from  Xhis  chart  that,  while  within  limits 
of  specifications,  there  is  quite  a  dissimilarity  in  the  two 
groups  of  samples.  The  specific  gravity  of  the  oils;  the 
specific  gravity  of  the  fraction  between  235®  C.  and  315*  C, 
and  the  insoluble  matter  in  oils  of  the  two  groups,  vary  some- 
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what;  but  the  marked  difference  lies  in  the  fraction  between 
210**  and  235^  C 

It  is,  of  course,  unwise  to  attempt  to  classify  certain  defi- 
nite compounds;  however,  we  may  say  that  the  fraction 
between  210**  and  235**  C.  is  ordinarily  considered  com- 
mercially as  being  ''napthalene'*  with  a  certain  portion  of 
allied  constituents.  In  one  case,  it  is  seen,  that  one  of  the  oils 
(considered  as  a  group)  contains  fully  four  timqs  as  much  of 
the  napthalene  compounds  as  the  other.  Alto,  that  this  oil 
contains  correspondingly  a  lesser  amount  of  higher  boiling 
fractions,  such  as  anthracene,  etc.,  than  the  group  with  which 
it  is  compared. 

It  has  been  demonstrated  time  and  again  by  evaporation 
tests  from  flat  dishes  that  some  of  the  lower  boiling 
distillates  of  creosote  oil  are  exceedingly  volatile  when 
compared  with  the  higher  boiling  fractions.  For  this  and 
other  reasons,  many  chemists  are  opposed  to  allowing  more 
than  a  minimum  amount  of  this  fraction  to  be  present  in  oil 
used  for  treating  paving  blocks. 

On  the  other  hand  this  fraction  is  considered  very  valu- 
able in  an  oil  for  treating  piling  work,  and  one  of  our  large 
public  service  corporations  requires  20  or  25  per  cent,  of  it  in 
an  oil  used  in  treating  exposed  timbers,  and  for  conduit  pur- 
poses. One  advantage  it  possesses  is  the  comparative  ease 
with  which  it  penetrates  the  blocks.  However,  equally  satis- 
factory results  were  secured  with  both  oils.  This  point  alone 
cannot  be  relied  upon  for  oil  containing  the  greater  amount 
of  the  fraction  under  discussion,  or  against  the  oil  containing 
the  lesser  amount. 

Many  theories  do  not  work  out  in  practice,  and  the 
opponents  or  advocates  of  either  side  of  the  controversy 
will  find  in  service  conditions  on  Broad  Street  a 
practical  argument  bearing  on  the  matter.  Inasmuch  as  both 
orders  received  the  same  careful  inspection  when  manufac- 
tured, were  laid  under  identical  inspection  in  the  street  and 
by  the  same  contractor,  engineers  of  the  department  inter- 
ested in  wood  block  pavement  should  note  with  interest  com- 
parative results  regarding  "bleeding"  and  "buckling"  of  pave- 
ment in  the  respective  areas  paved  with  the  4x4-in.  and  the 
3x4-in.  blocks. 

Granits  Block 

That  a  smooth,  durable,  close  jointed,  grouted  granite  high- 
way, passing  through  the  center  of  large  towns  or  acting  as 
a  connecting  link  between  two  neighboring  towns,  is  desirable 
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for  all  kinds  of  traffic,  and  especially  so  for  heavy  traffic,  is 
conceded  by  all  well  informed  road  builders.  This  form  of 
pavement,  introduced  originally  in  Worcester,  Mass.,  and 
made  popular  about  five  years  ago  through  the  efiEorts  of 
Chief  Engineer  Morris  R.  Sherrcrd  of  the  Board  of  Public 

OIL.  USED  IN  TREATING  40,000  SQ.  YDS.  OF  4"X4"XS^'  WOOD 

PAVING  BLOCKS  FOR  BROAD  ST..  NEWARK.   N.  J., 

DURING  THE   YEAR  1914. 


O 


o        o   .  o  5 


ft  S  •?  •?       ra^        •?         -^^        A  fe    55 

5  A  <=>  o        ^to         lo  rio         ^  ^     d" 

i  g       g       S     gS      8      gS      S  ^  ^R 

1 o!o  oTo  2%  2.08  sITtO  8*8  1.113  OTO  0% 

2 0.0  0.0  2.10  2.1  88.70  86.8  1.118  0.0  0.8 

8 0.2  0.36  6.96  8.60  38.60  46.1  1.086  0.0  1.1 

4 0.0  0.66  8.70  4.86  88.46  87.8  1.116  0.0  8^ 

6 0.0  0.60  4.27  4.77  86.66  40.8  1.108  0.0  1.0 

6 0.0  1.00  6.40  6.40  30.76  37.2  1.096  0.0  2.8 

Av'ge,.     0.08     0.4       3.9      T4       34.30     86.7     l.lt3     1.05     0.0     1.88 

OIL,  USED  IN  TREATING  37,000  SQ.  YDS.  OP  3"X4"X8"  WOOD 

PAVING  BLOCKS  FOR  BROAD  ST.,  NEWARK,  N.  J., 

DURING  THE  YEAR  1914. 

7 1.80  3!2  1^.2  Io.2  2^.7  4*9  l.m  1.04  ito  2?0 

8 0.50  1.4  20.5  22.4  26.2  48.6  1.100  1.04  0.6  1.4 

9 0.60  2.8  18.3  21.6  24.1  46.7  1.109  1.04  8.0  1.7 

10 0.60  1.5  19.5  21.5  22.8  44.8  1.10  1.04  0.0  1.6 

11 0.50  2.0  14.0  16.5  24.0  40.6  1.11  1.04  0.6  1^7 

12 0.70  2.8  18.9  22.4  27.2  49.6  1.09  1.04  1.7  1.9 

Av'ge..     0.70   2.8       17.7     20.7     24.6       46.2     1.101     1.04     1.1     1.7 

•Sp.  Gr.  fraction  between  236*  and  316'*  C.  at  38*  C. 

Works  of  Newark,  N.  J.,  has  established  itself  in  a  large 
number  of  important  cities  east  of  the  Mississippi  River. 

Mr.  Sherrerd  was  the  pioneer  in  the  establishment  of  the 
present  close-jointed  granite  block,  having  recommended  a 
paving  block  that  could  be  laid  with  a  H-in.  joint  as  far  back 
as  1908.  This  width  of  joint  is  included  in  the  specifications 
for  granite  block  pavements  in  one  of  the  boroughs  of 
Greater  New  York,  but  the  majority  of  cities  using  this  form 
of  pavement  have  accepted  the  specifications  of  the  Society 
for  Standardizing  Paving  Specifications  (merged  in  1913  with 
the  American  Society  of  Municipal  Improvements)  in  which 
the  width  of  joint  is  ^  in.  Under  Mr.  Sherrerd,  the  f^-in. 
joint  was  given  a  thorough  trial,  with  both  fine  grained  and 
coarse  grained  granite  blocks,  and  it  was  found  to  be  prac- 
tically impossible  to  carry  into  effect  with  coarse  grained 
granites. 
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There  was  a  popular  fallacy  years  ago  that  granite  was 
granite;  in  other  words,  that  granite  pavements  did  not  have 
to  be  aA  carefully  inspected  during  their  construction  as  brick 
or  asphalt  pavements  as  the  granite  material  was  supposed  t^ 
be  absolutely  uniform  and  homogeneous  throughout  the  entire 
shipment.  Municipal  engineers  frequently  come  across  soft 
places  in  granite  pavements,  where  the  pavement  is  wearing 
much  more  rapidly  than  at  other  points,  although  the  traffic 
js  the  same  throughout  the  entire  length  of  the  paVement. 
This  condition  may  arise  on  account  of  veins  of  soft  or  for- 
eign material  in  the  granite  quarry  or  it  may  have  been 
caused  through  the  deliberate  shipment  of  defective  ma- 
terial, known  to  be  defective  when  originally  shipped. 

Basing  his  opinion  on  situations  similar  to  the  above 
enumerated,  the  writer  has  come  to  the  conclusion  within 
recent  years,  that  it  is  almost  as  necessary  to  have  frequent 
tests  of  granite  blocks,  as  it  is  to  have  car-load  tests  of  pav- 
ing brick  shipments.  The  necessity  for  the  adoption  of  some 
simple  and  comparatively  inexpensive  test  to  speedily  de- 
termine the  quality  of  granite  block  shipments  becomes  more 
and  more  apparent  to  thoughtful  men  interested  in  paving. 
The  old  method  of  crushing  granite  cubes  has  practically 
been  abandoned.  Personally  the  writer  hopes  to  soon  see  a 
method  introduced  similar  to  the  standard  abrasion  test  for 
vitrified  paving  bricks.  In  order  to  carry  out  that  idea 
properly,  all  blocks  tested  would  have  to  be  cut  to  a  uniform 
size  and  be  made  from  the  same  material. 

At  present  the  most  reliable  test  for  toughness  is  made  on 
the  Page  impact  machine,  and  fairly  satisfactory  results  are 
being  obtained  through  this  method.  On  the  recommendation 
of  the  Sub-Committee  on  Standard  Specifications  on  Stone 
Block  Paving  of  the  American  Society  of  Municipal  Im- 
provements, the  minimum  figure  for  toughness  was  placed  at 
11  in  the  1913  convention  of  that  society.  In  1914  at  the  Bos- 
ton Convention  the  impact  figure  was  changed  to  9.  The 
necessity  for  a  rigid  adherence  to  this  test  has  been  demon- 
strated on  several  occasions,  lately  coming  within  the  notice 
of  the  writer. 

A  very  heavy  traffic  street,  in  a  large  city,  carrying  two 
street  railway  tracks,  on  a  very  narrow  roadway  was  paved 
with  granite  known  to  be  especially  desirable  and  suitable  for 
its  grouting  qualities.  The  distance  from  the  outer  rail  to  the 
curb  was  only  105^  ft.  Granite  blocks  from  the  same  quarries 
had  previously  been  used  on  other  heavy  traffic  'streets  but 
where  the  traffic  was  not  concentrated  over  such  a  narrow 
space.     The   pavement   almost   immediately   after   receiving 
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traffic  began  to  show  decided  signs  of  wear,  much  of  the  wear 
appearing  on  a  line  parallel  with  the  track  and  about  over  the 
outside  edges  of  the  ties  of  the  street  railway  tracks.  The 
grouting  did  not  last  more  than  a  few  days  within  a  space  of 
about  two  feet  outside  of  the  rail.  The  explstqation  given  by 
the  granite  people  was  that  the  frequent  passing  of  heavily 
loaded  trolley  cars  and  motor  trucks  caused  frequent  vibra- 
tion of  ties  and  a  consequent  jarring  of  the  granite  paving, 
causing  the  newly  grouted  granite  blocks  to  rock  and  never 
permitting  the  cement  grout  to  have  a  chance  to  set  and 
consequently  the  grouting  in  this  2-ft.  space  was  worthless. 
The  constant  rocking  of  the  blocks  produced  abrasion  to 
such  an  extent  that  within  a  week  or  ten  days  a  small  hole 
appeared  in  the  pavement.  Within  two  months  these  holes 
became  exceedingly  numerous.  The  situation  was  still  fur- 
ther aggravated  by  the  passage  of  heavy  motor  trucks  over- 
lapping the  new  pavement,  it  not  being  possible  to  block  off 
the  newly  paved  roadway  for  its  entire  length  in  order  to 
afford  clearance  for  the  overhang  of  the  trolley  cars.  Tests 
were  made  of  some  af  the  blocks  taken  from  the  pavement 
and  also  of  new  blocks  taken  from  the  same  quarries.  The 
highest  figure  given  in  any  of  the  Impact  tests  was  8  and 
in  several  instances  the  figure  fell  to  4.  On  the  other  hand 
with  granite  blocks  submitted  as  samples  from  a  well  known 
Southern  quarry  noted  as  producing  a  very  hard  granite,  the 
impact  figure  was  13.  This  granite  was  not  very  susceptible 
to  cement  grout 

The  inference  from  these  results  is  plain.  On  heavy 
traffic  gra'nite  streets  where  the  traffic  cannot  be  shut  off 
sufficiently  long  through  the  grouting  and  cement  setting 
period,  and  on  granite  streets  where  the  impact  tests  show 
a  figure  as  high  as  13,  cement  grout  should  not  be  used  at 
all,  but  tar  and  gravel  filler  should  be  substituted. 

Newark  has  laid  since  1900,  18  miles  of  close-jointed  grout- 
ed granite  pavements,  including  many  miles  in  factory  dis- 
tricts, in  hilly  sections  and  on  main  arteries  connecting  New- 
ark with  such  important  suburban  towns  as  Elizabeth,  East 
Orange,  Bloomfield,  Irvington  and  East  Newark. 

Napped,  reclipped,  grouted  granite  pavements  have  also 
been  introduced  in  Newark  by  Mr.  Sherrerd.  This  form  of 
pavement  was  first  laid  in  Bronx  Borough  in  1909.  The  idea 
originated  in  the  fertile  brain  of  Mr.  William  Booth  who  was 
not  only  the  owner  of  granite  quarries  but  also  a  paving 
contractor.  This  form  of  granite  pavement  has  become 
exceedingly  popular  in  the  vicinity  of  New  York  City  and 
such  cities  as  Troy,  Albany,  Schenectady,  Philadelphia,  New- 
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ark,  and  the  Boroughs  of  Brooklyn,  Manhattan  and  the 
Bronx.  All  have  mileages  of  napped  reclipped  granite  pave- 
ments. In  Newark,  Broad  Street  was  paved  with  wood  block, 
the  pavement  being  completed  about  October  1,  1914.  The 
yardage  was  about  75,000  sq.  yds.  The  old  granite  blocks, 
about  75  per  cent,  of  which  were  in  fairly  good  condition, 
were  carted  away  and  sold  to  contractors  at  $30  per  thousand. 
The  contractors  halved  them,  reclipped  and  redressed  them 
and  used  them  for  paving  a  number  of  other  streets.  In 
one  section  of  the  city  there  were  three  hill  streets  paved 
with  new  granite  blocks  and  three  other  streets  paved  with 
the  napped  blocks,  and  in  some  instances  the  napped  block 
pavement  produced  a  smoother  surface  than  the  new  block 
pavements.  The  specifications  for  this  form  of  block  are 
very  similar  in  many  towns,  although  in  some  cities  instead  of 
halving  the  blocks,  they  are  cut  into  three  and  four  frag- 
ments, depending  on  the  length  of  the  block. 

In  Bronx  Borough  the  average  cost  for  267,150  sq.  yds.  was 
$1.68  per  sq.  yd.  including  a  5-in.  concrete  foundation,  up  to 
November,  1913,  for  recut,  old  granite  block  compared  with 
an  average  of  about  $3.67  per  sq.  yd.  for  new  granite  block 
on  the  same  foundation.  The  blocks  were  split,  broken  in 
two  and  dressed  so  as  to  lay  ^-in.  joints.  The  finished 
blocks  are  from  6^  to  8  ins.  long,  3^  to  4^  ins.  wide  and  5^ 
to  6yi  ins.  deep.  Blocks  less  than  11  ins.  long  are  reheaded, 
when  necessary,  and  dressed,  and  as  a  rule  used  along  rail- 
way tracks.  The  splitting  and  dressing  is  done  on  the 
streets  by  stone  cutters  who  receive  about  1J4  cts.  per  re- 
dressed block,  or  $15  per  thousand;  each  man  ({letting  oat 
from  450  to  500  blocks  per  8-hour  day.  He  earns  from  $6.75 
to  $7.75  per  day,  depending  partly  on  his  skill  and  speed  and 
partly  on  the  character  of  the  granite  and  condition  of  the 
old  blocks.  The  blocks  when  dressed  are  piled  along  the 
sidewalk  until  the  concrete  foundation  is  ready  for  the  pave- 
ment 

Newark  awarded  contracts  for  nearly  40,000  yds.  of  this 
form  of  pavement,  in  all  but  one  contract  the  blocks  to  be 
furnished  the  contractor  at  the  City  Yard,  the  contractor  to 
have  the  blocks  napped  and  reclipped  before  hauling  to  the 
improvement.  The  competition  was  so  keen  and  the  suc- 
cessful bidder  was  so  low  in  his  figure  that  he  could  not 
afford  to  pay  reasona))le  rates  to  the  stone  cutters,  and 
frequent  strikes  and  labor  troubles  resulted.  The  city  is 
seriously  considering  the  project  of  employing  expert  stone 
cutters  to  nap  and  reclip  many  thousands  of  blocks,  under 
city  supervision,  and  then  sell  the  completed  blocks  to  the 
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contractor.  In  this  way  better  results  could  be  obtaine.d. 
As  to  the  financial  saving  effected  by  the  use  of  recut  and 
napped  or  redressed  blocks  in  Newark,  with  prevailing  prices, 
the  assessment  on  the  property  owners  on  a  36-ft.  street, 
using  new  granite  and  new  curb  would  be  about  18  per  ft. 
or  $200  for  a  25-ft.  lot.  If  napped  and  rcclipped  old  blocks 
were  used  (the  old  blocks  being  sold  to  the  contractor  by 
the  city)  probable  cost  per  foot  of  assessment  to  the  prop- 
erty owner  would  be  $6.35  per  front  ft.  or  $158.75  per  25-ft. 
lot,  with  old  blocks  obtained  from  other  streets. 

But  if  the  old  paving  blocks  on  the  street  are  taken  up, 
napped  and  redressed  and  used  in  repaving  that  pavement, 
a  still  greater  saving  can  be  effected;  so  that  the  estimated 
cost  per  foot  front  would  be  $4.75,  or  $120  per  25-ft.  lot 
A.  granite  pavement  which  has  given  twenty-five  or  thirty 
years'  service,  may  give  an  additional  service  of  twenty-five 
years  under  the  methods  described  in  the  latter  portion  of 
♦his  paper. 


CHAIRMAN  MEEKER:  Gentlemen,  I  am  sure  we  are 
very  much  obliged  to  Mr.  Gillespie  for  reading  Mr.  Howell's 
paper.  The  discussion  will  now  be  opened  by  an  engineer 
who  has  probably  had  a  wider  experience  in  municipal  work 
than  any  one  present.  He  has  been  the  City  Engineer  of 
Omaha  and  at  present  is  the  Consulting  Engineer  of  the 
Borough  of  Brooklyn,  Mr.  George  W.  Tillson.     (Applause.) 


GEORGE  W.  TILLSON  (Consulting  Engineer  to  the 
Borough  President,  Brooklyn,  N.  Y.):  Mr.  Chairman  and 
Gentlemen:  This  subject  is  so  large  that  in  saying  what  lit- 
tle I  shall  say  I  will  try  and  state  the  standard  practice  of 
engineers  without  discussion  and  then  discuss  to  some  ex- 
tent the  matters  which  are  unsettled  in  the  general  practice. 

The  wood  used  for  wood  pavement  in  this  country  is  al- 
most entirely  Southern  yellow  pine.  It  would  be  extremely 
desirable  to  get  other  kinds  of  wood  that  would  give  satis- 
factory results,  so  that  the  demands  upon  one  particular 
kind  would  not  unduly  increase  the  i*rice.  The  size  of  the 
blocks  does  not  seem  to'  change  very  much  and  to  be  very 
material  except  in  depth.  The  practice  is  from  3J^  to  4  ins. 
in  depth.  Less  than  3j4  ins.,  where,  perhaps,  the  wear  might 
allow  it  to  be  used,  is  not  desirable  on  account  of  the  liability 
of  the  blocks  to  split  and  that  is  particularly  true  of  all  hard 
pine.  The  width  of  the  blocks  generally  varies  from  3  to  4  ins., 
no  matter  what  the  depth.  It  is,  as  was  stated  in  the  paper 
that  has  just  been  read,  undesirable  to  have  the  depth  and 
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width  the  same,  because  if  they  are  the  pavers  invariably 
will  lay  some  of  the  blocks  flat  and  in  a  very  short  time  the 
wear  is  very  great  on  these  blocks  and  causes  holes.  The 
most  important  part,  probably,  of  wood  block  pavement,  is 
the  treatment  of  the  blocks  and  there  is  considerable  discus- 
sion and  considerable  uncertainty  at  the  present  time  as  to 
the  best  form,  both  as  regards  treatment  itself  and  char- 
acter of  the  preservative.  Now,  one  thing  to  be  desired  in 
a  wood  paving  block  is  to  get  one  that  will  be  stable.  By 
that  I  mean  one  that  will  not  expand  in  wet  weather  or  con- 
tract too  much  in  dry  weather.  The  other  thing  is  to  treat 
the  block  so  that  it  will  not  decay.  That  is,  you  want  a 
block  that  will  not  rot  and  you  want  one  that  will  not  swell 
in  wet  weather.  Now,  both  of  these  results  can  be  obtained 
to  a  certain  degree  by  the  treatment. 

Wood  has  been  treated  in  different  ways  for  a  great  many 
years  and  there  have  been  many  kinds  of  treatments  but 
when  expense  and  everything  is  taken  into  consideration,  the 
general  feeling  among  engineers  is  that  creosote  oil  is  the 
best  preservative.  This  oil  is,  as  you  all  know,  volatile  to 
a  certain  extent  and  for  that  reason,  as  stable  an  oil  should 
be  used  as  possible.  In  the  early  days  the  only  creosote 
oil  used  was  made  from  coal  tar.  Since  the  manufacture  of 
water  gas,  the  water  gas  people  have  produced  a  certain 
amr  nt  of  creosote  oil  and  the  question  is  whether  the 
wa  ,r  gas  tar  oil  or  the  coal  gas  tar  oil  should  be  used,  or 
both.  The  English  engineers  in  their  report  to  the  Third 
International  Road  Congress  that  was  held  in  London  in 
1913,  said  that  it  should  be  a  product  of  coal  gas  and  the 
practice  in  Europe  generally  is  for  coal  tar,  and  that  is  true 
at  the  same  time  in  this  country.  Now,  whether  the  water 
gas  tar  oil  is  good  or  not,  we  do  not  know,  or  as  good  as 
the  coal  tar,  but  we  ought  to  know  and  there  should  be  some 
experiments  made  to  determine  whether  this  oil  is  as  good 
as  the  other.  If  it  is,  we  want  to  use  it.  If  it  is  not,  we  want 
to  know  it  so  as  to  make  no  mistake  in  using  it. 

The  aim  of  every  engineer  should  be,  first,  to  get  good 
results,  second  to  get  them  as  cheaply  as  possible  and  if  the 
water  gas  tar  oil  can  be  produced  more  cheaply  than  the 
coal  gas  tar  and  give  as  good  results  it  should  be  used  with- 
out any  restriction  whatever.  It  has  always  seemed  to  me 
that  the  government,  with  its  machinery  for  making  tests,  is 
the  proper  party  to  make  a  test  of  this  oil.  While  it  takes 
so  very  long  to  make  a  test  in  actual  practice  on  the  street, 
it  does  seem  that  by  some  accelerated  test,  the  government 
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could  ascertain  the  relative  merits  of  the  two  and  give  to 
the  public  something  that  would,  be  authentic  and  a  report 
which  no  one  could  assail  as  being  controlled  in  any  way 
by  private  interests. 

Another  thing  in  connection  with  the  oil  is  its  specific 
gravity,  whether  it  should  be  a  light  or  a  heavy  oil.  That 
is  a  question.  A  good  many  people  think  that  the  lighter 
the  gravity  of  the  oil  the  better,  because  it  will  penetrate 
the  block  more  uniformly  than  the  heavy  oil  and  will  pro- 
duce just  as  good  results  as  far  as  the  preserving  of  the 
wood  is  concerned.  Other  people  are  in  favor  of  the  heavy 
oil  because  they  think  and  in  fact  are  satisfied,  that  it  is  less 
volatile,  that  it  will  penetrate  the  block  sufficiently  to  pre- 
serve it  and  keep  it  from  bulging,  and  for  that  reason  it 
would  preserve  the  block  longer  than  the  lighter  oil.  Now, 
the  preserving  of  the  wood  block  is  particularly  important  in 
this  country  because,  as  a  rule,  our  traffic  is  not  sufficient  to 
wear  out  the  blocks. 

A  year  ago  this  winter  the  Forest  Products  Association 
had  an  exhibit  in  the  Grand  Central  Palace  in  New  Vork 
and  they  showed  there  an  example  of  wood  block  pavement 
that  had  been  taken  from  a  street  in  Brooklyn  that  had  con- 
siderable travel.  The  pavement  had  been  down  10  years.. 
Those  blocks  showed  a  wear  of  %  in.  so  that  if  wear  only  was. 
concerned,  that  pavement  would  last  40  years  and  the  only^ 
suffer  a  wear  of  1  in.,  leaving  3  ins. 

In  the  old  country,  where  the  traffic  is  heavy,  it  doesn't 
make  so  much  difference  whether  the  blocks  are  treated  so- 
thoroughly,  because  they  wear  out  on  many  of  these  streets, 
before  they  would  rot  out,  especially  in  London  where  the^ 
climate  is  damp,  and  where  the  blocks  do  not  get  as  thor- 
oughly dry  as  they  do  here.  The  question  of  bulging  or  the 
liability  of  bulging  is  not  as  great  as  it  is  in  this  country 
where  we  have  so  many  months  without  any  rain  at  all. 

One  of  the  defects  of  wood  pavement  and  one  which  it 
seems  to  me  is  very  great  and  which  we  should  work  to. 
overcome  if  possible,  is  its  slipperiness.  In  New  York, 
what  you  people  know  as  New  York,  and  what  we  call  there 
the  Borough  of  Manhattan,  many  of  the  streets  off  lower - 
Broadway,  running  from  Broadway  down  to  the  North  River,, 
are  paved  with  wood.  Those  streets  have  a  slight  grade, 
and  in  that  climate  it  is  too  steep  for  our  hardwoods  be- 
cause they  are  used  all  the  time  by  heavy  traffic  and  are 
slippery  and  have  given  considerable  trouble.  Of  course^ 
this  slipperiness  can  be  obviated  in  such  places  by  sprink— 
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ling  with  sand  and  that  should  be  done  where  the  blocks 
have  been  laid  on  such  streets. 

Another  device  for  reducing  the  slipperiness  is  what  you 
may  have  noticed  on  our  boulevard  or  street  in  the  arena 
of  the  Amphitheater  where  there  are  lugs  on  the  ends  and 
on ,  the  sides  of  the  block,  the  idea  being  that  if  the  blocks 
expand  that  expansion  will  be  taken  up  by  compressing  the 
blocks  together  and  compressing  these  lugs  rather  than 
bulging  the  pavement. 

I  want  to  say  something  about  the  quantity  of  the  pre- 
servative to  be  placed  in  blocks,  on  this  question  of  bulging. 
When  we  first  made  specifications  for  this  character  of  wood 
in  New  York  City  we  provided  that  the  blocks  should  re- 
ceive 20  lbs.  per  cu.  ft.  of  treatment.  Then  it  was  a  question 
how  we  would  find  out  whether  it  had  the  20  lbs.  or  not,  be- 
cause then  nothing  was  known  about  the  method  of  treat- 
ment or  how  to  make  the  tests.  It  was  decided  that  if  we 
made  an  absorption  test  of  wood  blocks,  something  in  the  way 
that  the  absorption  test  is  given  to  the  bricks  for  brick 
pavement,  that  we  could  determine  fairly  well  whether  the 
blocks  had  been  sufficiently  treated  in  order  to  produce  good 
results  in  the  pavement.  So  while  we  provided  for  the  20 
lbs.  of  treatment  and  did  not  provide  any  special  test  to 
ascertain  whether  the  20  lbs.  had  been  put  in  or  not,  we  did 
specify  that  the  blocks  after  having  been  dried  in  an  oven 
at  a  temperature  of  100**  for  24  hours  should  not  absorb 
more  than  3  per  cent,  of  water  when  dried  and  immersed 
in  water  for  another  24  hours.  We  got  good  results  in  that 
way  and  while,  in  some  cases,  there  was  some  trouble  in 
obtaining  blocks  with  that  absorption,  still  they  were  ob- 
tained and  the  results  have  been  such  that  in  New  York 
City,  the  only  place  I  think  where  they  use  this  test,  the 
absorption  test,  we  lay  the  pavements  without  any  expansion 
joint  whatever  and  have  had  practically  no  trouble  from 
bulging  where  the  blocks  stood  that  absorption  test.  There 
were  one  or  two  cases  in  Manhattan  and  one  in  Brooklyn 
where  the  blocks  were  laid  under  a  private  contract  and  not 
tested  by  the  city,  where  there  was  some  bulging,  but,  as 
a  rule,  wherever  the  blocks  sustain  that  test  of  3 — and 
later  we  raised  it  to  3j4  per  cent. — we  have  had  absolutely 
no  trouble  from  bulging.  But  you  must  be  sure  to  get  the 
3^2  per  cent,  absorption.  In  that  way  you  know  the  blocks 
have  received  a  good  treatment.  Another  test  in  that  early 
pavement  was  that  the  blocks  should  sink  in  water.  That 
was  another  indication  of  the  amount  of  treatment  that  the 
blocks  had  received  because  the  specific  gravity  of  dry  hard 

244 


Digitized  by 


Google 


CONVENTION    PR0CBBDIN08 

pine  is  such  that  if  it  will  sink  in  water  you  know  that  it 
must  have  had  pretty  nearly  20  lbs.  of  treatment. 

Now,  in  stone  blocks  there  has  been  considerable  change 
in  the  work  during  the  last  four  or  five  years.  •  The  present 
form,  the  oblong  granite  block,  was  the  evolution  of  the  old 
large  rough  stone  block  that  was  used  for  so  many  years 
when  stone  pavements  first  came  to  be  used  in  the  old  coun- 
try and  which  you  see  so  very  plainly  in  pictures  published 
in  the  many  magazines  of  the  streets  of  Pbmpeii  where  ex- 
cavations have  been  made  during  the  last  20  to  25  years. 
Some  of  the  stones  are  as  large  as  this  table  and  show  from 
the  construction  that  they  had  no  vehicular  travel  at  that 
time,  as  Pompeii  was  destroyed,  you  will  remember,  in  the 
first  century  of  the  Christian  era  and  no  wheel  vehicles  were 
used'  in  Europe  to  any  extent  until  the  16th  or  17th  century. 
All  these  blocks  were .  simply  used  as  pavements  to  cover 
up  the  surface  of  the  earth  street.  The  oblong  form  of  block 
was  first  used  in  the  late  '60s  and  early  70s  in  this  country, 
and  then  ran  from  12  to  14  in^.  in  length  and  from  8  to  9  ins. 
in  depth  and  3^4  to  4j^  ins.  in  width.  Those  blocks  were 
laid  for  many  years  on  a  sand  foundation.  I  think  it  was  in 
1871  that  the  first  concrete  foundation  was  used  in  this  coun- 
try and  that  was  when  a  pier  in  New  York  City  was  paved 
by  the  Dock  Department  with  granite  on  a  concrete  founda- 
tion. The  object  of  having  the  blocks  so  deep,  that  is,  7  to 
8  ins.  in  depth  and  allowing  that  inch  in  variation,  was  be- 
cause they  were  to  be  bedded  in  sand  and  so  it  was  thought 
that  that  inequality  would  not  make  any  diflFerence.  The 
great  cost  of  granite  block  is  the  cost  of  cutting  and  the 
nearer  you  make  the  block  conform  to  a  perfect  size  the 
more  expensive  it  is.  After  the  use  of  granite  pavemtnt  on 
concrete,  and  not  for  a  long  time  after,  it  was  decided  to 
reduce  the  blocks  in  size  and  also  to  have  them  made  better 
in  form  so  that  we  would  get  better  and  smaller  joints. 
With  these  old  blocks  you  would  have  a  joint  that,  while  it 
was  supposed  to  be  only  1  in.  and  then  filled  with  tar  and 
gravel  in  many  cases  it  would  be  Ij^  ins.  That  would  allow 
the  edges  of  the  blocks  to  round  off  and  where  the  traffic 
was  heavy  in  five  or  six  years  you  would  find  the  block  round 
on  top  instead  of  flat.  That  not  only  made  the  block  itself 
rough  and  uneven  but  it  made  it  wear  very  much  more  rap- 
idly because  there  is  nothing  which  conduces  to  the  length 
of  the  wear  of  the  pavement  so  much  as  to  have  it  perfectly 
smooth  on  top  so  that  the  traffic  and  the  weight  come  ?ver- 
tically  on  it.     The  minute  you  tip  up  a  block  so  tiiat  wheels 
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Strike  tbe  odge  you  get  undue  wear.     This  is  true  of  any 
block  pavement. 

About  five  years  ago  the  engineers  of  New  York  and  some 
of  the  neighboring  towns  got  together  with  the  contractors 
to  find  out  bow  good  a  stone  block  could  be  made  at  a  rea- 
sonable price.  An  engineer,  if  he  wants  to  do  anything,  can 
sit  down  and  write  specifications  for  any  kind  of  a  job  that 
he  wants,  but  there  is  no  use  for  him  to  write  specifications 
for  material  or  for  the  work  to  be  done  in  a  certain  way  if 
he  cannot  get  this  material  and  in  order  to  do  the  work  in 
the  way  he  wants  it  done,  it  is  going  to  cost  so  much  more 
that  it  makes  it  prohibitive.  After  some  discussion  at  this 
meeting  it  was  decided  to  change  the  size  of  the  blocks  a 
great  deal,  making  them  only  6  ins.  in  depth  and  having  them 
cut  80  that  we  could  get  a  ^-in.  joint.  The  contractors 
thought  they  could  do  that  without  much  trouble.  They 
found  it,  however,  more  difficult  in  practice  than  they  thought, 
although  the  result  has  been  that  in  New  York  and  vicinity, 
the  granite  pavements  have  been  very  much  improved  dur- 
ing the  lafit  three  or  four  years  and  we  hope  in  the  near  fu- 
ture to  see  them  improved  just  as  much  more.  As  was  inti- 
mated in  one  of  the  papers,  I  think  it  was  yesterday,  possi- 
bly this  morning,  the  introduction  of  the  rubber  tire  is  going 
to  make  granite  much  more  popular  as  a  paving  material  be- 
cause it  can  be  laid  smoothly  and  with  the  rubber  tire  the 
great  objection  to  it,  that  is  its  noise,  is  overcome.  The  old 
pavements  of  granite  or  the  improved  pavements  had  joints, 
as  I  said,  from  1  in.  to  1^  ins.  in  width.  Many  of  them  were 
filled  with  gravel  and  then  the  interstices  of  gravel  filled 
with  a  composition  of  coal  tar  pitch  and  asphalt,  the  pro- 
portion being  about  20  lbs.  of  asphalt  to  100  lbs.  of  pitch. 
My  idea  has  always  been  that  if  we  could  get  a  pitch  suf- 
ficiently tough,  we  should  lay  the  granite  blocks  close  to- 
gether (if  we  laid  them  close  together  when  they  were  put 
in  the  street,  the  rolling  or  ramming  would  make  a  certain 
joint)  and  then  fill  the  joints  with  pitch  only.  Now,  a  great 
deal  of  the  noise  caused  on  the  granite  pavement  is  that  when 
a  wheel  strikes  a  block  the  noise  is  carried  from  one  block 
to  another  and  the  sound  accumulates  making  the  rumbling 
roar  which  you  would  not  get  if  you  only  had  the  results 
of  the  pounding  upon  an  individual  block.  Now,  if  we  can 
get  a  filler,  a  joint  filler,  that  will  take  up  to  a  certain  extent 
that  noise,  will  be  resilient  and  a  non-conductor,  the  noise 
will  be  reduced  very  much  and  so  make  the  pavement  much 
more  desirable.  So,  if  you  can  get  a  granite  pavement  laid 
with  a  smooth. surface  and  with  a  joint  filler  that  does  not 

%4$ 


Digitized  by 


Google 


CONVENTION    PROCEBDINGS 

transmit  sound  readily,  you  will  reduce  very  much  the  ob- 
jections to  the  granite  pavement  on  heavy  traffic  and  whole- 
sale business  streets. 

Another  way  of  producing  a  filler  that  would  give  good 
i;esults,  I  think,  is  the  practice  that  has  come  iato  use  more 
in  England  than  in  this  country,  although  it  hat  beea  tried 
recently,  to  a  certaia  extent  in  Manhattan  in  New  York — 
that  is  by  mixing  sand  with  the  pitch  to  make  it  tougher. 
That  I  think  will  give  good  results  and  it  can  be  poured  in  a 
very  little  joint.  Of  course,  if  you  have  a  narrow  joint  and 
put  sand  or  gravel  in  it  first,  and  then  try  to  fill  the  inter- 
stices with  pitch,  these  interstices  are  so  small  that  the  pitch 
will  not  How  through  them  freely  and  a  water  tight  joint  is 
not  obtained. 


CHAIRMAN  MEEKER:  I  am  sure  we  have  all  profited 
very  much  by  Mr.  Tillson's  discussion  of  this  matter,  and  I 
will  now  call  on  Mr.  E.  R.  Dutton,  the  Assistant  Engineer 
of  Minneapolis,  to  continue  the  discussion. 


E.  R.  DUTTON  (Assistant  City  Engineer,  Minneapolis, 
Minn.):  Mr.Chairnhm  and  Gentlemen:  I  have  not  any  very 
extensive  discussion  on  this  matter  and  I  will  only  take  up 
one  feature  of  the  wood  block,  that  is,  its  slipperiness. 

In  the  most  excellent  presentation  of  the  paper  on 
the  construction  of  creosoted  wood  block  pavement  on 
Broad  Street  in  Newark,  N.  J.,  the  author  has  gone  into  the 
details  of  such  work  and  made  a  comparison  of  creosoted 
wood  block  pavement  with  other  smooth  top  pavements. 
One  particular  comparison  was  made  as  to  its  slipperiness, 
which  he  found  to  be  "less  than  on  asphalt  or  bitulithic  pave- 
ments in  the  same  locality"  but  upon  grades  none  of  which 
exceeded  2  per  cent. 

It  would  be  well,  therefore,  in  the  disucussion  of  the  sub- 
ject "Recent  practice  in  construction  in  wood  and  granite 
block''  to  consider  what  has  been  done  and  what  is  being 
done  to  make  the  creosoted  wood  block  paving  better — and 
to  decrease  or  remove  any  difficulty  or  objection  which  may 
exist  in  its  use  for  paving  purposes.  There  have  been  so  few 
objections,  and  so  many  advantages,  that  its  use  has  grown 
very  rapidly  in  the  past  few  years.  The  principal  objection 
raised  to  its  use  is  slipperiness.  This  same  objection  ap- 
plies equally  as  well  to  any  smooth  top  paving,  and  if  it  is 
to  be  prevented,  it  will  be  by  abrasion  or  by  roughness. 

The  ordinary  rectangular  creosoted  wood  block  can  be 
safely  us^d  on  grades  up  to  3  or  4  per  cent.,  if  made  of 
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southern  yellow  pine,  and  up  to  5  or  6  per  cent,  if  made 
from  a  softer  wood  such  as  Norway  pine.  We  have  used  in 
the  City  of  Minneapolis,  Norway  pine  blocks  on  the  latter 
grades  without  experiencing  any  difficulties,  but  we  find 
that  the  wear  on  a  Norway  pine  block  is  about  twice  what  it 
is  on  a  southern  yellow  pine  block. 

There  are  several  patented  blocks  on  the  market,  one  of 
which,  and  perhaps  the  best,  is  one  having  lugs  about  1/2  in. 
in  height  formed  on  the  sides  of  the  blocks,  thereby  sepa- 
rating them  when  laid  and  allowing  a  larger  joint  to  be  filled 
with  the  bituminous  material.  There  have  been  many  dif- 
ferent methods  of  construction  used  in  various  places  to 
obviate  the  objection.  In  some  places  a  sprinkling  of  sand 
on  the  surface  of  the  pavement  is  used  as  a  temporary  re- 
lief and  answers  its  purpose  as  long  as  the  sand  remains. 
A  little  advancement  on  this  method  is  the  use  of  stone 
chips  which  are  spread  over  the  surface  of  fhe  pavement  and 
held  in  place  by  some  bituminous  material  coated  over  the 
top  of  the  blocks.  These  are  only  surface  treatments  and 
will  have  to  be  renewed  at  more  or  less  frequent  intervals. 

There  are  other  methods,  however,  that  enter  into  the 
original  construction  of  the  pavement  and  are  more  or  less 
permanent  in  character.  One  of  these  I  noticed  was  where 
every  other  row  of  block  was  laid  about  ^  in.  below  the  ad- 
jacent blocks.  This  was  a  very  poor  construction,  though 
it  accomplished  the  purpose  for  which  it  was  evidently  in- 
tended, and  overcame  the  slipperiness  by  introducing  the 
element  of  roughness  with  a  vengeance  and  made  a  high- 
priced  corduroy  road  out  of  material  that  should  have  pro- 
duced a  smooth  and  pleasing  surface. 

Another  method  is  one  in  which  one  of  the  upper  corners 
lengthwise  of  the  block  is  chamfered  about  ^  in.  in  depth 
by  about  94  in*  taken  off  the  top  surface  of  the  block.  These 
are  laid  in  contact  the  same  as  ordinary  blocks,  with  the 
chamfered  corner  on  the'  down-hill  side  of  the  block.  This 
method  has  been  very  satisfactory  and  does  not  detract  ma- 
terially from  the  smoothness  of  the  pavement,  and  does  not 
add  very  much  to  the  cost. 

Another,  and  perhaps  later  method,  has  been  introduced 
and  used  where  the  rows  of  blocks  are  separated  about  ^ 
in.  This  separation  of  the  blocks  is  accomplished  by  using 
strips  of  wood  between  the  courses  or  rows.  This  was  used 
in  the  old  creosote  paving,  laid  in  Galveston,  many  year's 
ago.  The  separation  of  the  blocks,  however,  was  not  made 
necessary  on  account  of  the  grades,  as  you  might  say  there 
were  no  grr^^cs,  the  land  being  almost  level.    The  present 
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method  of  construction  for  such  work,  is  to  use  a  creosoted 
filler  or  separating  strip  ^  in.  thick  by  lyi  ins.  in  width. 
One  of  these  strips  is  placed  between  the  rows  of  blocks 
and  resting  upon  the  cushion,  thereby  leaving  an  open  space 
between  the  blocks  yi  in.  in  width  and  2  or  2^  ins.  in  depth 
from  the  top,  depending  upon  the  depth  of  the  block.  After 
the  blocks  are  laid  in  this  manner  they  are  rolled  as  , usual 
and  the  joints  are  filled  full  with  a  crushed  stone  5^  to  ^  in. 
in  size.  The  whole  surface  of  the  pavement,  the  voids  in 
the  stone  and  the  joints  between  the  blocks,  are  then  filled 
and  coated  with  a  medium  soft  coal  tar.  Heated  stone  chips 
are  then  spread  over  the  surface  and  are  held  in  place  by 
the  tar.  These  stone  chips  will  naturally  wear  off  in  time, 
but  the  stone  and  tar  in  the  joints  will  remain  and  accom- 
plish the  desired  results. 


CHAIRMAN  MEEKER:  The  next  speaker  comes  from 
a  city  that  was  one  of  the  pioneers  in  wood  block  laying, 
St.    Louis.     Is  Mr.  Hempelmann  here? 

The  next  gentleman  to  take  up  the  discussion  will  be  Mr. 
Maetzel,  the  City  Engineer  of  Columbus,  Ohio.  Mr.  Maetzel 
is  not  here. 

Is  Mr.  H.  W.  Durham,  Chief  Engineer  of  Highways  of 
Manhattan,  present? 


H.  W.  DURHAM  (Chief  Engineer  of  Highways,  Borough 
of  Manhattan,  New  York,  N.  Y.):  Mr.  Chairman  and  Gentle- 
men, I  am  very  sorry  that  these  other  gentlemen  who  were 
to  continue  the  discussion  of  this  paper  are  not  here,  for  I 
feel  that  I  am  probably  the  one  least  qualified  to  add  any- 
thing to  what  has  already  been  said  and  what  would  have 
been  said  by  them.  Perhaps  I  can  amplify  or  suggest  a  few 
things  in  reference  to  the  New  York  practice,  which  Mr. 
Tillson  did  not  touch  on  in  the  somewhat  full  treatment  of 
his  subject. 

'  Fir^t,  if  I  may  be  pardoned,  I  would  like — if  It  isn't  aside 
from  the  subject,  as  both  these  types  of  pavement  we  are 
talking  about,  granite  and  wood,  in  the  minds  of  almost  every 
one,  require  a  foundation — to  correct  a  misconstruction  that 
was  put  on  some  remarks  of  mine  day  before  yesterday  in 
regard  to  the  necessity  of  foundation  which  I  stated  was 
more  or  less  a  matter  for  local  consideration;  by  that  I 
meant  local  physical  consideration,  not  political  (laughter) 
as  was  suggested  by  some  one  commenting  on  my  state- 
ment.   The  successful  construction  of  stone  block  pavements, 
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has  been  carried  on  abroad  without  foundation,  but  I  think 
that  under  the  conditions  prevailing  in  our  country  no  one 
would  advocate  at  the  present  time  that  a  good  stone  block 
pavement  should  be  laid  without  an  adequate  foundation. 

In  the  last  few  years  in  the  City  of  New  York,  initiated 
during  the  time  when  Mr.  Tillson  had  control  of  the  paving 
in  Manhattan  and  since  carried  on  in  Brooklyn  and  Man- 
hattan, and  in  the  other  boroughs  of  the  city  likewise,  we 
have  made  the  improvements  in  our  specifications  already 
mentioned.  There  is  one  point  that  I  would  like  to  bring 
out  in  addition:  The  question  is  very  frequently  discussed 
as  to  the  necessity  of  special  qualities  in  the  stone  that  is 
used  in  our  granite  pavements,  as  to  what  tests  should  be 
made  on  them  and  as  to  whether  certain  granites  are  not 
better  than  others.  It  is  also  a  subject  of  considerable  dis- 
cussion, whether  it  is  preferable  to  use  a  bituminous  or  a 
cement  grout  filler,  and  a  great  deal  of  positive  assertion 
has  been  made  in  favor  of  both  of  those  methods.  My  expe- 
rience in  the  Borough  of  Manhattan  is  that  it  is  very  much 
more  important  to  see  that  your  blocks  are  accurately 
dressed  and  laid  on  a  minimum  thickness  of  cushion  with 
closest  possible  joints,  virtually  in  contact,  having  flat  heads 
to  produce  a  smooth  surface,  than  it  is  to  say  that  the  rock 
from  this  or  that  or  the  other  quarry  is  better,  and  that  the 
products  of  certain  quarries  not  passing  our  certain  ideal 
specifications  cannot  be  received.  In  a  granite  pavement 
we  are  not  using  a  manufactured  product,  but  something 
made  by  nature.  Making  certain  tests  of  little  cubes  of 
granite  from  certain  quarries  and  saying  they  have  particular 
qualities  does  not  change  the  nature  of  the  material  or  the 
possible  sources  of  supply  that  we  have  to  depend  on.  Any 
granite  that  we  get  is  very  much  harder  and  more  durable 
than  any  other  class  of  material;  and  we  find  in  our  Manhat- 
tan practice,  that  by  stating  in  our  specifications  that  the 
contractor  shall  name  the  source  of  his  supply,  and  then,  hav- 
ing examined  the  general  output  of  the  principal  quarries  on 
which  we  can  depend,  and  insisting  very  rigidly  on  require- 
ments of  minimum  variation  in  the  head  of  the  blocks  and 
accurate  cutting  of  their  size,  and  by  requiring  that  they 
shall  be  laid  in  virtual  contact  so  that  there  is  no  need  of 
any  gravel  filler  or  anything  else  to  hold  them  in  place  be- 
fore or  after  completion,  we  get  a  pavement  that  is  absolutely 
satisfactory  whether  the  block  comes  from  one  of  the  quar- 
ries producing  a  fairly  soft  granite  or  is  some  of  the  hardest 
material.     I  can  point  to  streets  where  the  blocks  are  laid 
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with  Stones  from  both  sources  of  supply  and  where  after 
two  or  three  years  it  is  impossible  t6  note  any  difference  in 
the  appearance  of  the  head  of  the  blO€k»  entirely  due  to  the 
fact  that  the  joints  are  so  close  that  there  has  been  no  op- 
portunity for  wearing  round  on  the  edges,  which  is  the  prin- 
cipal source  of  deterioration  in  the  stone  pavements. 

There  is  one  other  statement  I  wish  to  make  in  regard 
to  the  question  of  tests.  It  was  urged  that  we  require  mini- 
mum specifications  to  be  fulfilled  by  our  blocks  very  much 
in  line  with  those  determined  by  the  United  States  Bureau 
of  Roads  for  macadam  material.  On  making  tests  from  all 
the  quarries  from  which  we  hope  to  receive  materials  for 
our  pavements  at  an  economical  price,  1  found  that  if  we 
insisted  on  the  rigid  figures  certain  of  our  critips  asked  for» 
we  would  have  to  rule  out  about  90  per  cent,  of  the  quarries 
available,  practically  reducing  the  available  source  of  supply 
to  one  or  two  quarries  and  not  even  being  assured  that  alt 
the  material  from  those  quarries  would  pass  specifications. 
In  making  some  remarks  on  that  line  to  one  of  the  critics 
who  made  the  suggestions  with  regard  to  these  specifica- 
tions, I  was.  told  that  there  must  be  something  very  wrong 
in  these  tests  we  had  made,  that  they  probably  had  been 
made  on  old-fashioned  testing  machines,  because  the  latest 
improved  machines  gave  very  much  higher  results,  showing 
an  utter  misapprehension  on  his  part  of  the  purpose  of  tests. 
If  you  improve  your  machine,  you  don't  change  your  source 
of  supply  which  has  been  in  existence  since  the  world  was 
made.  You  can't  go  and  call  for  certain  types  of  material 
as  you  would  if  you  were  buying  steel. 

On  the  other  question  of  joint  filler,  that  is  an  open  sub- 
ject and  one  to  be  determined  by  local  conditions  as  to 
whether  we  should  have  bituminous  or  cement  grout  filler. 
There  can  be  cited  instances  oi  successtul  pavements  of  both 
types.  It  has  been  stated  by  some  of  our  universally-know- 
ing critics  that  cement  grout  filler  is  never  used  in  European 
cities.  As  a  matter  of  fact,  it  is,  but  not  to  as  large  an 
extent  as  bituminous  filler.  I  have  seen  in  a  German  city 
a  very  successful  pavement  laid,  where  a  cement  grout  filler 
was  used  by  filling  the  joints  with  sand  and  cement  mixture, 
and  pouring  water  up  to  a  depth  about  2  ins.  from  the  top, 
and  then  pouring  tar  on  top  of  that,  making  a  mixture  of 
the  two.  It  looked  perfectly  ridiculous,  but  it  made  a  beau- 
tiful pavement.  In  the  conditions  prevailing  in  our  city. 
New  York,  the  first  consideration,  and  one  Mr.  Tillson  re- 
ferred to,  is  the  question  of  noise,  and  that  is  very  largely 

tSl 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS    ASSOCIATION 

determinative  in  the  selection  of  bituminous  filler,  because 
ihere  are  so .  many  office  buildmgs  along  our  heavy  traffic 
streets  that  a  very  noisy  pavement  would  be  absolutely  ruled 
out.  The  other  is  the  necessity  we  have  for  making  fre- 
quent openings  in  the  streets  I  think  it  is  almost  impos- 
sible to  mike  frequent  openings  in  pavements  which  have 
been  constructed  with  a  cement  grout  filler  and  restore  them 
to  their  original  condition,  certainly  it  is  much  more  difficult 
than  to  do  it  with  the  bituminous  filler  we  use,  because  it  is 
necessary  to  keep  the  traffic  oflF  for  a  period  of  several  days 
to  allow  the  filler  to  set,  and  we  desire  to  turn  traffic  on 
within  a  few  hours  after  replacing.  I  have  even  been  told 
it  should  be  done  over  night.  We  have  the  greatest  success 
in  our  pavements  by  using  a  coal  tar  filler,  previously  mixed 
with  the  greatest  amount  of  fine  sand  that  it  will  take  up 
and  yet  retaining  a  consistency  suitable  for  pouring.  We 
have  not  been  able  to  use  at  the  present  time  over  one-third 
in  volume.  In  the  City  of  Liverpool  they  use  as  high  as  50 
per  cent.,  due  to  the  fact  that  they  have  very  fine  sand  there, 
and  we  expect  to  study  the  question  with  a  view  to  increas- 
ing our  requirements  as  to  the  quality  of  sand  and  see  if 
we  can't  save  the  bituminous  material  at  the  expense  of 
sand. 

But  we  are  every  year  improving  the  quality  of  our  stone 
pavements  so  that  motor  traffic,  and  particularly  rubber-tired 
motor  traffic,  finds  it  practically  as  smooth  as  the  wood  and 
asphalt  pavements,  and  the  noise  from  steel-bound  wheels 
and  horses'  hoofs  is  not  50  per  cent,  of  what  it  was  on  the 
old  type  rough  cobbles  or  rounded  head  Belgian  block. 
On  the  question  of  wood  pavements  there  is  little  I  can 
add  to  what  has  already  been  said.  The  present  tendency 
in  our  city  is  to  approximate  more  nearly  the  London  prac- 
tice of  laying  the  blocks  on  a  hard  instead  of  an  elastic 
cushion,  with  the  use  of  a  bituminous  instead  of  a  sand  or 
a  cement  grout  filler.  Abroad  the  pavements  of  wood  block 
are  almost  invariably  laid  on  a  smooth  concrete  foundation, 
either  finished  by  screeding  or  by  subsequent  floating.  They 
do  not,  however,  lay  their  concrete  as  rapidly  as  we  do.  On 
the  Strand  a  year  ago,  I  watched  paving,  where  the  work 
was  going  on  at  about  the  rate  of  100  sq.  yds.  a  day.  In  our 
practice  in  New  York,  one  gang  has  done  almost  ten  times 
that  amount,  on  many  of  our  streets  five  times.  They  very 
frequently  keep  that  rate  in  the  laying  of  the  foundation, 
and  we  could  not  spare  the  time  to  lay  concrete  by  hand 
mixing  and  with  the  careful  smoothing  of  the  surface  that 
they  do  abroad.     It  seems  to  me  that  it  will  be  possible, 
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however,  with  better  organization  of  our  machine-mixing 
gangs  to  work  between  forms  set  to  an  accurate  surface  and 
with  a  screed  or  templet  formed  to  the  correct  profile  of 
the  street  drawn  over  the  concrete  after  It  has  been  de- 
posited, to'  produce  a  surface  that  will  be  accurate  enough  to 
lay  the  blocks  directly  on.  At  the  present  time  we  are  not 
attempting  that,  but  are  spreading  a  mortar  cushion  com^ 
DOsed  of  cement  and  sand  dampened,  and  laying  the  blocks 
on  that.  We  think  it  the  best  practice  to  lay  the  blocks 
slightly  loose,  filling  the  joints  with  bituminous  filler  to 
give  some  room  for  expansion.  .We  have  slightly  modified 
our  absorption  requirement,  that  is  in  Manhattan,  not  in 
Brooklyn,  allowing  a  maximum  absorption  of  5  per  cent, 
but  are  not  fully  decided  as  to  whether  it  is  desirable  to 
take  up  the  expansion  joint  question  again.  Mr.  Tillson  feels 
very  strongly  that  it  is  unnecessary.  I  agree  with  him  in 
regard  to  our  heaviest  traffic  streets,  but  on  some  of  those 
where  the  traffic  is  not  so  heavy  it  seems  to  me  it  will  be 
better  to  allow  for  some  expansion  and  not  try  to  prevent 
it  by  an  excessive  amount  of  oil,  which,  in  the  extremely 
hot  weather,  bleeds  and  is  carried  away  on  the  tires  of  the 
vehicles,  hoofs  of  horses  and  feet  of  the  pedestrians,  to  the 
great  annoyance  of  the  general  public  The  final  question 
in  regard  to  the  satisfactoriness  of  a  wood  pavement  surface 
to  my  mind  is  thorough  cleaning.  I  think  that  unless  the 
Street  Cleaning  Department,  whether  it  be  under  the  juris* 
diction  of  the  Bureau  of  Engineering  or  Department  of  High- 
ways, or  however  it  may  be  organized,  performs  its  duty 
thoroughly  on  a  wood  pavement,  that  pavement  is  less  satis- 
factory than  any  other  type;  while  that  class  may  have  the 
best  surface  in  the  world,  it  requires  more  attention  than 
almost  any  other.  A  dirty  granite  pavement  is  unpleasant 
but  it  does  not  impede  horse  or  motor  traffic.  A  dirty  as- 
phalt pavement  is  slippery  in  wet  weather  and  a  dirty  wood 
pavement  is  more  slippery  in  wet  weather  and  frosty  weather. 
.\  wood  pavement  in  order  to  prevent  any  formation  of  a 
thin  skin  of  dirt,  which  forms  a  thin  liquid  grout  in  wet 
weather,  must  be  cleaned  often  and  that  is  absolutely  neces- 
sary to  prevent  the  skidding  of  motor  vehicles.  It  is  a  curi- 
ous fact  that  in  New  York  we  say  wood  pavements  are  not 
successful  on  grades  equaling  or  exceeding  3  per  cent,  yet 
they  are  satisfactory  abroad — not  only  the  softer  wcods  but 
some  of  the  harder  woods — up  to  grades  of  5  per  cent.,  and 
the  City  of  Berlin  only  uses  wood  blocks  on  grades,  pre- 
ferring asphalt  in  all  other  cases  on  level  surface.  Thank, 
you  gentlemen.     (Aoplause.) 
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CHAIRMAN  MEEKER:  This  is  a  very  interesting  sub- 
ject and  has  been  presented  to  you  in  a  most  edifying  man- 
ner and  I  would  be  very  glad  to  throw  this  question  open 
for  discussion.  'But  as  the  hour  is  getting  late  and  many  of 
the  members  wish  to  visit  the  Stock  Yards  we  will  defer 
any  open  discussion  of  this  matter  and  take  up  the  next 
subject,  "Present  Practice  in  Earth  and  Gravel  Road  Con- 
struction and  Maintenance."  This  paper  will  be'  presented 
by  Professor  Ira  O.  Baker,  of  fhe  University  of  Illinois, 
virho  is  known  to  every  road  engineer,  if  not  personally,  at 
least  through  his  works.    Professor  Baker.     (Applause.) 


Pr«s«nt   Practice  in   Earth   and  Gravai  Road  Constractioii 
and   Maintananca 

Br  IRA  O.  BAKER 
Profosaor  of  Civil  Englnmrtmg,  Unlv«rsit]r  of  IlllaoU 

Somewhat  early  in  arranging  the  program  for  this  meet- 
ing I  was  invited  to  open  the  discussion  of  a  paper  upon 
•earth  and  gravel  road  construction;  but  shortly  before  the 
assembly  of  this  convention  I  was  begged  to  prepare  the 
leading  paper  upon  this  topic.  After  having  promised  to 
prepare  this  paper,  I  was  in  great  doubt  as  to  the  manner 
of  treatment  that  should  be  adopted. 

In  many  of  our  states  are  highway  departments  that  are 
doing  much  valuable  work  in  building  state  aid  roads  and 
in  studying  the  problems  concerning  road  improvement;  and 
the  men  connected  with  these  organizations  need  no  in- 
struction as  to  the  methods  to  be  pursued  in  constructing  or 
improving  earth  and  gravel  roads?  Unfortunately,  most  of 
the  several  state  highway  departments  have  little  or  nothing 
to  do  with  either  the  construction  or  the  maintenance  of 
earth  and  gravel  roads,  since  as  a  rule  their  chief  function, 
if  not  their  sole  function,  is  to  construct  permanent  hard 
roads  and  safe  bridges  on  the  main  lines  of  travel;  and 
consequently  the  improvement  and  maintenance  of  the  ple- 
beian earth  and  gravel  roads,  particularly  the  former,  is  left 
mainly,  if  not  wholly,  to  the  local  authorities.  As  a  result, 
the  earth  or  gravel  roads  are  not  constructed  as  well  as  they 
easily  could  be,  nor  are  they  cared  for  as  welt  as  should 
reasonably  be  expected. 

This  condition  has  led  some  to  conclude  that  it  is  not 
worth  vfhile  to  attempt  to  improve  an  earth  road;  and  that 
the  only  thing  that  can  be  done  is  to  do  every  thing  possible 
to  secure  a  hard  surface  for  all  the  roads  possible.  Of 
course,  this  is  a  very  superficial  view;  and  of  course  it  is 
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impossible  to  construct  a  hard  surface  on  more  than  a  small 
per  cent,  of  the  earth  roads.  In  most  states  to  secure  a  per- 
manent hard  surface  on  even  the  main  roads  will  require 
several  years.  In  most  localities,  at  least  90  to  95  per  cent, 
of  the  highways  have  only  an  earth  surface;  and  under 
even  the  most  enlightened  system  of  state  aid  road  improve- 
ment, at  least  three  quarters  of  the  wagon  roads  for  many 
years  to  come  will  have  no  better  surface  than  can  be  made 
of  the  native  surface  soil. 

Because  of  their  great  preponderance,  and  because  of  their 
importance  in  the  industrial  and  social  development  of  rural 
communities,  earth  roads  are  entitled  to  much  more  con- 
sideration than  they  have  yet  received  at  the  hands  of 
either  engineers  or  local  road  authorities. 

In  view  of  this  fact,  it  may  be  worth  while  to  briefly  con- 
sider wherein  lies  the  importance  of  earth  roads«  and  then 
what  can  be  done  to  improve  them. 

ImporteBM  of  Earth  RoMb 
Earth  roads  are  important  to  the  financial,  social,  and 
educational  development  of  the  rural  community.  The  earth 
roads  are  the  real  highways  of  commerce;  and  without  them 
there  would  be  but  little,  if  any,  use  for  macadam  roads  or 
roads  having  a  better  surface.  Not  much  need  be  said  here 
about  the  financial  advantages  of  improved  earth  roads  be- 
cause they  are  comparatively  slight,  except  in  certain  re- 
stricted areas  and  for  certain  relatively  unimportant  branches 
of  agricultural  operations. 

It  is  utterly  impossible  to  justify  any  general  improvement 
of  earth  roads  upon  financial  grounds  alone.  The  farmer 
knows  what  it  costs  him  to  market  his  products,  and 
the  average  or  representative  farmer  (note  the  limitation) 
is  sure  that  no  road  improvement  will  materially  in- 
crease his  annual  profits.  Of  course,  in  the  long 
run  the  easier  of  access  the  market  is  to  the  farmer,  the 
lower  will  be  our  cost  of  living;  and  hence  the  city  dweller 
is  interested  in  the  quality  of  the  roads  from  the  farm  to 
the  railroad  station.  But  it  will  not  be  profitable  to  discuss 
this  phase  of  road  improvement  further  here. 

The  social  effects  of  the  roads  of  a  rural  community  are 
in  the  long  run  more  important  than  the  financial  effects. 
The  earth  roads  are  the  channels  through  which  the  farmer 
has  social  intercourse  with  his  nu*al  neighbors  and  with  his 
friends  in  the  village  and  nearby  towns;  aftid  without  reason 
able  facilities  for  such  intercourse  this  country  can  not  hope 
to  keep  upon  the  farm  the  brightest  and  most  ambitious  of 
the   rural  population,  either  young  or  old. 
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Owing  to  the  rapidly  increasing  population  of  this  country 
and  the  practical  exhaustion  of  unoccupied  farming  land, 
unless  our  agricultural  operations  are  more  efficient  in  the 
future  than  in  the  past,  an  increasing  number  of  people  in 
this  country  must  before  long  go  hungry;  and  hence  every 
citizen  should  be  intensely  interested  in  maintaining  the 
rural  community  at  its  highest  efficiency.  One  way  of  as- 
sisting in  securing  this  desirable  end  is  to  give  the  best  pos- 
sible roads  to  the  farmers. 

Closely  related  to  the  social  advantages  of  good  roads  is 
the  effect  of  improved  highways  upon  the  intellectual  de- 
velopment of  the  rural  community.  The  roads  from  the 
farm  to  the  village  are  important  factors  in  the  education  of 
the  farmer,  since  good  roads  permit  the  consolidation  of 
rural  schools  or  make  it  possible  for  the  country  boy  or  girl 
to  participate  in  the  larger  benefits  of  the  village  school. 
The  vital  importance  to  every  inhabitant  of  the  establish- 
ment and  maintenance  in  this  country  of  a  system  of  both 
productive  and  permanent  agriculture  demands  that  the  so- 
cial and  educational  value  of  earth  roads  shall  have  adequate 
consideration. 

Further,  an  improvement  of  the  earth  roads  will  aid  in 
the  industrial  development  of  the  rural  community  and  con- 
sequently add  to  the  ability  and  willingness  of  the  farmer 
to  vote  additional  sums  for  the  improvement  of  the  main 
roads  as  well  as  for  the  improvement  of  the  local  roads. 

There  is  still  another  aspect  in  which  the  roads  of  a  rural 
community  are  worthy  of  more  consideration  by  those  who 
seek  to  improve  the  main  lines  of  traveL  In  nearly  all  states 
the  farm  property  pays  a  very  large  proportion  of  the  pub- 
lic taxes.  Any  one  who  has  not  investigated  this  matter 
will  probably  be  greatly  surprised  at  the  proportion  of  taxes 
paid  by  the  farming  interests.  Of  course,  the  proportion  of 
the  taxes  paid  by  rural  communities  will  vary  with  the  rela- 
tive number  of  cities  in  the  state.  In  Illinois  outside  of  the 
county  in  which  Chicago  is  situated*  the  farming  property  in 
1912  paid  76.6  per  cent,  of  the  taxes.  This  proportion  varied 
from  36  to  95  per  cent,  in  the  different  counties.  In  view 
of  this  fact,  it  would  seem  to  be  wise  for  those  who  are 
advocating  a  system  of  state  aid  for  road  improvement,  to 
give  more  consideration  to  the  truly  rural  roads.  In  most 
states  no  far-reaching  system  of  road  improvement  can  be 
adopted  against  the  wishes  of  the  rural  community;  and  if 
the  farmers  feel  that  their  interests  are  having  adequate  con- 
sideration, they  are  more  willing  to  accede  to  the  expend- 
iture of  considerable  sums  in  improving  the  main  roads. 
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It  is  not  overlooked  that  in  some  states  having  large  cities 
within  their  borders,  inconsiderable  part  of  the  state  taxes 
are  paid  by  the  cities  and  that  consequently  in  .those  states 
the  relative  importance  of  the  contribution  of  the  rural  com- 
munities for  road  improvements  is  not  as  great  as  in  the 
states  not  having  a  great  metropolis  within  their  borders. 
Further,  the  fact  is  not  overlooked  that  in  many  states  a 
considerable  part  of  the  money  spent  for  road  improvements 
is  collected  by  license  fees  for  automobiles.  On  the  other 
hand,  it  should  not  be  forgotten  that  the  number  of  automo- 
biles owned  in  the  rural  communities  is  rapidly  increasing; 
and  as  the  number  owned  in  the  country  increases,  the  rural 
interest  in  improved  roads  will  increase  in  a  greater  ^atio. 
Of  course,  a  considerable  part  of  the  state  aid  for  the^  im- 
provement of  the  main  roads  comes  from  the  state  treasury; 
but  the  interests  chiefly  to  be  benefited  by  the  improvement 
of  earth  roads  pay  a  considerable  part  of  the  taxes  from 
which  that  fund  is  drawn;  and  further  in  nearly  all  plans 
of  state  aid  for  road  improvement,  the  local  community  pays 
from  one  to  two  dollars  for  each  one  from  state  funds,  and 
hence  the  agricultural  interests  usually  pay  a  very  large 
proportion  of  the  contribution  for  state  aid  roads.  Another 
important  advantage  of  improving  the  earth  roads  is  that 
as  the  system  of  state  aid  roads  is  extended,  the  principal 
earth  roads  will  be  given  a  hard  surface  and  the  ordinary 
methods  of  improving  these  roads  are  the  very  best  prepara- 
tion for  the  hard  road  surface.  From  the  preceding,  it  is  ap- 
parent that  there  are  several  important  reasons  for  giving 
consideration  to  the  proper  construction  and  maintenance  of 
earth  roads.  It  remains  then  to  inquire  what  can  be  done  to 
stimulate  interest  and  advancement  in  this  branch  of  road 
work. 

Drainage 

One  of  the  most  important  features  of  an  earth  road  is 
its  proper  drainage.  It  is  important  that  all  having  to  do 
with  either  the  construction  or  maintenance  of  earth  roads 
should  be  impressed  with  the  great  value  of  thorough  drain- 
age. The  three  distinct  forms  of  drainage  should  be  care- 
fully distinguished,  viz.,  underdrainage,  drainage  by  side 
ditches,  and  surface  drainage  by  maintaining  a  smooth  and 
properly  crowned  surface.  The  reason  for  each  of  these 
particular  forms  of  drainage  and  the  methods  to  be  employed 
to  secure  each  should  be  thoroughly  understood  by  all  hav- 
ing to  do  with  the  construction  and  maintenance  of  earth 
roads.  The  principles  involved  have  been  so  frequently 
stated  and  are  so  easily  found  in  road  literature,  as  to  make 
it  unwise  to  consider  them  further  here. 
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MaintmiMM*  of  Earth  Roads 

The  importance  of  proper  maintenance  for  hard  roads  has 
usually  been  under-estimated  by  engineers;  and  hence  it  is 
not  surprising  that  the  importance  of  the  maintenance  of 
earth  roads  has  been  under-estimated  by  laymen.  Now  that 
engineers  are  coming  to  appreciate  better  the  importance  of 
maintenance  for  hard  roads,  it  is  hoped  that  these  profes- 
sional men  will  assist  ia  creating  a  proper  public  sentiment 
in  rural  communities  in  favor  of  a  better  maintenance  of 
earth  Voads.  Apparently,  editors  of  engineering  journals, 
particularly  those  making  a  specialty  of  highway  work, 
could  be  of  material  benefit  by  calling  attention  to  the  im« 
portance  of  such  work  and  perhaps  also  by  publishing  ar- 
ticles suitable  for  reproduction  in  the  agricultural  press. 

The  difficulties  to  be  overcome  in  securing  any  material 
improvement  in  the  maintenance  of  rural  highways  are  as 
much  political  as  technical  The  local  highway  commis- 
sioners are  elected  by  their  fellow  citizens,  and  the  selection 
depends  often  as  much  upon  political  methods  as  upon  abil- 
ity, and  is  often  the  result  of  an  inefficient  man  seeking  the 
office  for  the  emoluments  rather  than  because  of  the  possi- 
bility of  public  service.  For  these  and  other  reasons,  the 
tenure  of  office  is  short,  and  consequently  the  community  is 
unable  to  get  the  fullest  benefit  from  the  experience  of  its 
road  officials. 

Again,  the  administrative  unit  for  rural  road  work  is  ex- 
ceedingly small,  and  consequently  the  official  duties  are  but 
an  incident  in  the  life  of  the  official;  and  since  he  usually  has 
little  or  no  supervision,  the  very  natural  result  is  that  he 
postpones  his  official  duties  until  a  favorable  opportunity  in 
his  private  life. 

It  would  undoubtedly  be  of  advantage  to  the  roads  if  the 
administrative  unit  were  larger;  but  the  securing  of  this 
change  is  likely  to  depend  upon  the  vote  of  the  local  com- 
munity, and  the  electorate  is  reluctant  to  relinquish  what  it 
calls  self-government.  For  example,  the  new  road  law 
which  recently  went  into  effect  in  Illinois,  provides  that 
towns  may  vote  as  to  whether  or  not  they  will  continue 
under  the  present  method  of  three  highway  commissioners 
or  adopt  the  plan  requiring  only  one  highway  commissioner. 
In  the  greater  majority  of  cases  that  have  come  to  the  knowl- 
edge of  the  writer,  the  people  have  voted  to  continue  the 
three  commissioner  plan.  In  other  words,  they  have  elected 
to  continue'  with  the  smaller  administrative  unit  It  Is  de- 
sirable that  those  who  favor  the  larger  administrative  unit 
should  not  fail  to  present  their  views  as  opportunity  offers, 
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in  order  that  public  sentiment  may  be  educated  to  a  more 
efficient  system  of  road  administration. 

It  is  agreed  that  in  many  of  the  states,  particularly  the 
older  settled  ones,  the  intellectual  ability  and  resourcefulness 
of  the  rural  community  has  been  decreasing  for  many  years 
past,  owing  partly  to  industrial  evolution,  and  partly  to  the 
increase  of  the  non-resident  ownership  of  the  land.  There- 
fore, it  is  the  duty  of  the  patriotic  citizen  to  do  all  within 
his  power  to  improve  the  intellectual  and  social  conditions 
of  rural  life. 

One  way  in  which  this  improvement  may  be  secured  is  to 
teach  the  rural  road  officer  a  more  effective  system  of  or- 
ganization and  a  more  efficient  method  of  performing  the 
duties  at  present  allotted  to  him. 

The  general  introduction  of  automobiles  has  made  neces- 
sary in  the  last  decade  a  complete  revision  of  the  methods 
of  hard  road  construction,  and  has  also  made  it  easier  to 
secure  improvements  in  road  legislation  and  to  secure  larger 
sums  for  highway  improvements.  Therefore,  now  is  an  op- 
portune time  to  see  if  improvements  cannot  be  made  in  the 
maintenance  of  earth  roads. 

Road  Drmgglng 

One  of  the  most  important  things  in  the  maintenance  of 
an  earth  road  is  that  it  shall  be  dragged  whenever  the  sur- 
face becomes  roughened  through  travel  while  muddy.  There 
are  but  few  rural  communities  that  appreciate  at  its  full 
worth  the  importance  of  the  dragging  of  the  earth  roads; 
and  those  who  seek  the  benefits  of  road  improvement  can 
probably  not  do  better  than  to  aid  in  creating  a  healthy  pub- 
lic sentiment  in  favor  of  this  method  of  road  work. 

Not  only  is  it  desirable  that  public  sentiment  shall  be  cre- 
ated in  favor  of  this  form  of  improvement,  but  in  most  rural 
communities  it  is  necessary  to  develop  a  thoroughly  efficient 
and  economical  system  of  doing  this  work.  More  will  be 
said  of  road  dragging  presently. 

Stat*  Hiffhwajr  Commissions  and  Earth  Roads 

In  some  of  the  states,  particularly  those  in  the  Mississippi 
Valley,  the  state  highway  commissions  are  rendering  val- 
uable aid  in  the  improvement  of  earth  roads.  These  com- 
missions prepare  addresses  and  issue  bulletins  on  road  sub- 
jects, and  some  of  them  have  officials  who  give  at  least  a 
part  of  their  time  to  the  earth  roads.  Of  these  commis- 
sions, perhaps  that  of  Iowa  is  doing  more  for  earth  roads 
than  that  of  any  other  state.  The  work  of  the  Iowa  com- 
mission as  affecting  earth  roads  will  be  briefly  considered. 
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Earth  Roads  in  Iowa 

The  Iowa  State  Highway  Commission  has  jurisdiction  over 
all  the  roads  and  road  officials  of  the  state.  It  has  adopted 
standard  cross  sections  for  these  roads,  has  established  lim- 
iting grades,  made  rules  for  breaking  long  grades,  and  has 
made  recommendations  concerning  alignment  at  railroad 
crossings  and  on  curves.  These  rules  and  regulations  have 
been  printed  in  bulletins  which  have  been  widely  distributed, 
and  are  having  an  important  influence  upon  the  improvement 
of  earth  roads  in  that  state.  It  would  be  beyond  the  scope 
of  this  paper  to  attempt  to  reproduce  in  detail  any  of  these 
rules  and  regulations. 

One  of  the  most  important  features  of  the  Iowa  road  law 
and  of  the  work  of  the  Iowa  State  Highway  Commission  is 
the  provision  made  for  dragging  the  earth  roads.  The  law 
provides  for  a  township  superintendent  who  has  charge  of 
all  of  the  road  dragging  and  repair  work  of  the  township  road 
system.  He  makes  contracts  for  dragging  the  roads,  and 
sees  that  the  work  is  properly  and  promptly  done.  The  men 
who  drag  the  roads  are  paid  from  a  fund  raised  especially 
for  that  purpose,  and  which  can  be  used  for  no  other  purpose. 
In  1913  the  fund  for  dragging  was  1750,000,  which  is  an  av- 
erage of  $7.32  per  mile.  The  township  superintendent  cer- 
tifies to  the  correctness  of  all  bills  for  dragging  and  for 
maintenance  and  repairs,  which  bills  are  itemized  as  to  time, 
place  and  amount  of  work  done;  and  without  this  certifica- 
tion no  money  can  be  drawn  from  the  treasury.  The  pay 
of  the  township  superintendent  does  not  come  from  the 
fund  for  dragging,  and  all  equipment  is  paid  for  from  funds 
other  than  those  provided  for  dragging  of  roads.  The 
township  superintendent  makes  contracts  with  local  residents 
or  others  for  dragging  the  roads  whenever  necessary  and 
whenever  directed  by  the  superintendent.  The  price  paid  is 
35  cts.  per  mile  traveled.  The  contract  specifies  the  form  of 
drag,  and  the  method  of  using  it;  and  further  specifies  that 
the  men  doing  the  dragging  shall  remove  all  loose  stones  or 
sticks  from  the  traveled  portions  of  the  highway,  and  that 
they  shall  carry  shovels  and  make  any  small  repairs  at  cul- 
verts and  bridges  that  may  be  required,  and  also  remove  all 
bumps  or  accumulations  from  the  road  surface.  These  men 
are  also  required  to  remove  any  accumulations  of  grass, 
weeds,  brush,  etc.,  from  the  culverts  and  bridges.  The  con- 
tract contains  an  agreed  penalty  for  the  failure  to  drag 
the  road  when  needed  or  when  directed.  The  road  official 
whose  duty  it  is  to  sec  that  the  roads  are  dragged  at  the 
proper  time  is  liable  to  the  law  whether  the  neglect  be  his 
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own  or  of  others  upon  whom  he  has  placed  the  responsibility. 
This  feature  of  the  law  has  recently  been  tested  in  the  courts 
and  has  been  upheld.  In  the  test  case  the  four  councilmen 
of  a  town  were  indicted  for  neglect  of  duty  in  failing  to  drag 
the  roads  as  provided  by  law;  and  upon  trial  they  were  found 
guilty  and  fined  $5  each.  For  the  second  offense  they  are 
liable  to  a  fine  of  $500  and  a  year  in  the  county  jail,  or  both. 
Some  of  the  other  prairie  states  could  profitably  follow 
Iowa  in  the  provisions  for  dragging  their  earth  roads. 
The  New  lUlnoie  Road  Law 

The  State  of  Illinois  on  July  1,  1913,  put  into  operation 
a  new  road  law  which  is  very  excellently  conceived,  and 
which  promises  to  produce  marked  improvements  in  the 
roads  of  the  state.  The  one  feature  especially  worthy  of 
consideration  in  this  connection  is  the  provision  for  a  county 
superintendent  of  highways  who  has  authority  over  the  roads 
of  the  county,  other  than  the  state  aid  roads.  These  oflSccrs 
secure  their  appointment  by  the  county  boards  only  after 
having  been  nominated  to  the  State  Highway  Commission  and 
having  passed  an  examination  under  the  direction  of  that 
commission.  The  examination  to  which  the  candidates  for 
this  office  were  subjected  was  quite  elementary,  but  was 
probably  as  severe  as  was  wise  for  the  introduction  of  the 
new  law.  Even  though  the  examination  was  very  elementary, 
a  very  considerable  number  of  candidates  were  unable  to 
pass;  but  on  the  other  hand,  a  number  of  the  candidates  ap- 
parently could  have  passed  a  much  more  severe  examina- 
tion. At  least,  some  of  those  who  did  pass  are  men  of  con* 
siderable  engineering  experience. 

These  county  superintendents  of  highways  have  been  in 
office  only  one  working  season,  and  it  is  altogether  too  soon 
to  determine  the  full  possibilities  of  the  office.  Further, 
practically  nont  of  these  officials  had  given  any  considera- 
ble attention  to  the  construction  or  maintenance  of  earth 
roads;  and  probably  none  of  them  had  ever  considered  their 
official  relationship  to  the  local  highway  auth<5^ities.  Still 
further,  it  is  very  natural  that  the  local  highway  officials, 
having  been  shorn  of  part  of  their  authority,  should  be  some- 
what jealous  of  the  new  county  superintendents.  Still  again, 
it  is  not  possible  through  an  examination  certainly  to  secure 
on  the  part  of  the  county  superintendents  of  highways  that 
degree  of  tact  and  managerial  ability  required  for  the  best 
results  in  the  supervision  of  local  highway  work  by  the  new 
county  officials.  Finally,  many  of  these  superintendents  re- 
ceive such  small  pay  as  not  to  secure  the  best  men,  nor  per- 
haps the  most  efficient  results  from  the  present  appointees. 
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Nevertheless,  notwithstanding  the  difficulties  and  limitations, 
the  plan  is  working  reasonably  well,  and  gives  promise  of 
material  improvement  in  the  local  highways. 

Presumably,  in  accordance  with  the  requirements  of  the 
law,  all  of  these  officials  have  inspected  all  of  the  roads  and 
bridges  at  least  once  during  the  year.  Several  of  these 
county  superintendents  have  called  the  local  road  authorities 
together  to  consider  methods  of  highway  construction,  main- 
tenance, and  administration.  At  these  meetings  the  county 
superintendents  have  not  only  sought  to  instruct  the  local 
road  officials  in  road  matters,  but  have  tried  to  instill  into 
them  high  ideals  of  public  service.  Further,  many  of  these 
county  superintendents  by  the  use  of  the  local  press  have 
sought  to  stimulate  a  greater  public  interest  in  road  improve- 
ments in  general,  and  particularly  in  the  improvement  of 
earth  roads.  The  method  and  spirit  of  many  of  these  county 
superintendents  is  illustrated  by  the  following  paragraph 
from  the  instructions  published  by  one  of  them  in  the  official 
paper,  "Illinois  Highways,'*  which  has  been  largely  reprinted. 

"In  the  spring,  as  soon  as  the  ground  (las  settled  suffi- 
ciently to  get  on  them  with  a  tractor,  clean  out  the  side 
ditches,  using  a  6  or  8-ft.  grader  and  going  two  or  three 
rounds,  as  may  be  necessary.  Then  follow  up  with  the  levcl- 
er,  pulling  the  loose  dirt  into  the  hollow  places  and  giving 
the  road  the  proper  crown.  When  this  is  done,  I  believe  the 
heavy  machinery  should  be  put  in  a  shed  and  left  there. 
Road  drags,  under  ordinary  weather  conditions,  if  timely 
used  will  keep  the  roads  in  good  shape  until  winter,  and 
even  in  winter  the  drags  can  be  used  to  advantage.  In 
getting  the  drags  used  systematically  will  be  the  hardest 
part  of  the  work.  The  commissioners  should  make  arrange- 
ments with  farmers  along  a  certain  road  to  drag  at  the  same 
time  when  called  up  by  the  commissioner  or  by  some  one 
appointed  to  do  so.  Of  course,  the  entire  length  of  the 
road  in  the  township  should  be  dragged;  for  if  parts  of  it 
are  not,  then  some  of  the  benefits  of  the  dragging  that  is  done 
will  be  lost.  The  work  should  be  done  after  rains.  If  the 
road  is  not  badly  rutted,  the  dragging  need  not  be  done  un- 
til the  ground  is  partially  dried  out;  but  if  the  surface  is 
uneven,  the  work  should  be  done  while  the  ground  is  still 
wet  so  as  to  fill  up  the  hollow  places.  Some  neighborhoods 
will  not  take  hold  of  the  work  at  first;  but  I  believe  that 
when  they  see  what  is  accomplished  in  other  places,  they 
will  gradually  fall  into  line.  Each  man  doing  dragging 
should  be  provided  with  blanks  to  be  filled  in  and  mailed  to 
the  commissioner  immediately  after  doing  the  work.    These 
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slips  should  state  the  time,  section  of  road,  price  per  mile,  and 
the  amount  due  for  dragging  on  that  date." 

Wlscensiii  Road  Law 

The  State  of  Wisconsin  has  a  comparatively  new  road  law 
which  provides  for  a  county  highway  commissioner  having 
much  the  same  authority  and  duties  as  the  Illinois  county 
superintendent  of  highways,  and  he  probably  finds  somewhat 
the  same  difficulties  and  limitations  as  his  Illinois  brother 
official.  The  ordinary  soil  and  the  climatic  conditions  in 
Wisconsin  are  more  favorable  for  earth  roads  than  in  either 
Iowa  or  Illinois,  and  are  less  representative  of  the  states  in 
the  Missisiiippi  Valley,  and  hence  nothing  will  be  said  about 
Wisconsin  earth  roads.  However,  Wisconsin  fortunately  has 
considerable  quantities  of  gravel  suitable  for  use  in  roads, 
and  the  commission  of  that  state  is  doing  very  commendable 
work  in  developing  a  system  of  scientific  gravel  road  con- 
struction which  is  probably  the  best  of  any  in  this  country. 
Good  Roods  Day 

The  holding  of  a  good  roads  day  in  which  rural  and  urban 
citizens  shall  join  in  the  construction  or  improvement  of  a 
piece  of  the  public  highway  is  a  means  of  not  only  securing 
a  piece  of  improved  road,  but  the  observance  of  si^h  a  day 
can  be  used  to  stimulate  interest  in  road  work  and  also  to 
secure  a  more  cordial  understanding  between  the  inhabitants 
of  the  country  and  the  city.  It  would  not  be  difficult  to 
offer  objections  as  to  the  possible  efficiency  of  a  good  roads 
day  as  a  means  of  constructing  or  improving  roads;  but 
such  an  occasion  can  be  fully  justified,  provided  considera- 
ble attention  is  given  to  arousing  more  interest  in  the 
roads,  and  to  an  interchange  of  views  on  highway  problems 
between  the  different  classes  of  people  who  use  the  roads. 
The  experience  in  some  such  attempts  has  been  that  there  was 
a  surprising  readiness  to  cooperate  in  such  public  improve- 
ments. In  not  a  few  instances  city  chambers  of  commerce 
and  city  automobile  clubs  have  made  very  substantial  con- 
tributions for  the  improvement  of  the  earth  roads  leading 
to  the  cities  in  which  these  organizations  had  their  head- 
quarters. 

Conclusions 

The  earth  roads  are  important  channels  for  the  commerce 
of  the  country,  are  large  factors  in  the  social  and  church 
life  of  rural  communities,  and  are  of  vital  importance  to  the 
present  rural  educational  interests  and  the  future  industrial 
developments  of  agriculture.  The  very  life,  credit  and  pros- 
perity of  our  country  require  that  the  rural  community  shall 
have  the  highest  possible   development,  and  the  quality  of 
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the  road  from  the  farm  to  the  village  and  the  town  may  aid 
or  retard  this  development.  On  one  hand,  the  earth  roads 
should  not  be  impi'oved  at  such  expense  that  the  cost  will  be 
a  real  burden  upon  the  community;  and  on  the  other  hand 
the  roads  must  not  be  so  poor  as  to  be  a  bar  to  the  highest 
reasonable  development  of  the  community.  In  nearly  every 
case  the  earth  roads  can  be  greatly  improved  without  appre- 
ciable expense,  and  with  much  advantage  to  the  local  com- 
munity and  to  the  entire  country. 


CHAIRMAN  MEEKER:  Gentlemen,  I  know  you  have 
all  appreciated  very  much  Prof.  Baker's  paper  and  I  hope 
that  those  in  the  country  districts  will  pay  particular  atten- 
tion to  what  he  said  and  take  the  good  words  of  advice  home 
with  them  and  apply  them  to  their  roads.  The  discussion  on 
this  paper  will  now  be  taken  up  by  Mr.  James  A.  French. 
State  Engineer  of  New  Mexico.  Is  Mr.  French  in  the  room? 
Evidently  not. 

Then  you  will  have  the  pleasure  of  listening  to  Mr.  Fred 
E.  Ellis,  Managef^  of  the  Essex  Trap  Rock  &  Construction 
Company,  Peabody,  Massachusetts,  who  is  a  man  who  builds 
roads  and  knows  how  they  should  be  built.     (Applause.) 

MR.  ELLIS:  I  think  I  misunderstood,  Mr.  Chairman  and 
gentlemen,  what  was  really  meant  by  the  title  of  this  paper 
of  Prof.  Baker's  and  as  I  had  no  copy  of  it  before  it  was 
delivered  and  I  heard  it  here  today,  I  probably  cannot  dis- 
cuss it  as  freely  as  I  would  like. 

PROF.  BAKER:  You  are  fortunate  then.  You  have  got 
the  whole  world  before  you. 

MR.  ELLIS:  I  was  in  hopes  it  would  have  more  to  do 
with  the  construction  of  roads  than  it  did  have.  I  only  want 
to  say  a  few  words  about  the  practice  we  are  up  against  on 
the  construction  of  gravel  and  earth  roads.  I  don't  think 
there  is  any  more  difficult  problem  that  the  contractor  has 
to  deal  with  than  the  earth  and  gravel  roads.  In  the  first 
place,  the  people  who  are  paying  for  the  roads,  and  new 
engineers,  as  a  general  thing,  think  that  an  earth  road  or  a 
gravel  road  can  be  built  to  be  as  hard  and  compact  and  give 
all  the  year  round  service,  the^same  as  a  macadam  road  or 
a  bituminous  road.  That  is  especially  true  in  communities 
where  the  road  proposition  is  new.  They  don't  seem  to 
realize  that  the  earth  road  or  gravel  road,  especially  where 
the  climate  is  such  that  the  roads  are  affected  by  frost  and 
heavy  rains,  is  not  going  to  be  in  good  condition  all  the  year 
round.  There  are  going  to  be  some  times  during  the  year 
when  that  road  will  be  an  uncomfortable  road  to  ride  on. 
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Of  course,  a  road  built  in  the  summer  may  look  all  right, 
but  when  it  comes  to  frost,  people  who  are  paying  the  money 
for  that  type  of  road  will  think  it  is  altogether  the  fault  of 
the  contractor  if  the  surface  rolls  up  on  the  wheels  and  the 
road  gets  rutty  and  muddy. 

I  attended  a  meeting  in  Boston  about  a  month  ago  and 
some  of  the  state  highway  commissioners  from  other  states 
were  complimenting  the  State  Highway  Engineer  of  New 
Hampshire  upon  about  20  miles  of  good  gravel  road  that 
had  been  constructed  in  that  state.  Now,  as  a  matter  of 
fact,  it  was  not  a  gravel  road  at  all,  that  is,  the  surface  mate- 
rial on  that  road  would  not  come  under  any  specifications 
for  gravel  which  I  ever  saw.  There  arc  a  good  many  stones 
in  the  locality  and  the  Yoad  was  graded  and  in  many  places 
it  was  practically  paved  with  cobbles.  Gravel  was  not  to  be 
had  in  that  locality.  The  surface  was  of  sand  and  hardpan, 
what  we  call  hardpan  down  there;  you  might  call  it  clay 
with  a  little  stone  mixed  with  it.  Either  one  of  the  sub- 
stances would  not  make  a  road  if  used  separately.  The  whole 
secret  of  that  road  was  the  foundation.  If  the  surface  had 
been  placed  on  loam  or  the  drainage  hadn't  been  taken  care 
of,  I  don't  think  they  would  have  had  such  good  results. 
If  the  road  was  not  in  the  country  district  where  there  was 
no  objection  to  having  open  ditches  3  ft.  deep  at  the  side 
of  the  roads;  they  would  not  be  so  inclined  to  compliment 
it,  but  those  ditches  kept  all  the  ground  water  out  and  that 
together  with  a  stone  foundation  under  it  made  the  road 
a  very  good  road  in  the  summer.  It  is  on  the  east  trunk 
line  to  the  White  Mountains.  It  gets  very  heavy  traffic  in 
the  summer  and  practically  no  travel  during  the  seasons 
when  the  frost  is  coming  out  or  going  into  the  ground.  This 
road  has  never  been  oiled,  unless  it  was  oiled  late  this  last 
season.  Some  of  the  earth  roads  and  gravel  roads  in  New 
Hampshire  have  been  oiled  and  the  commissioner  says  that 
once  the  oil  has  been  put  on,  it  interferes  very  materially 
wi^h  the  maintenance.  It  is  more  expensive  to  maintain  the 
road.  The  addition  of  a  little  of  this  hardpan  and  sand  or 
local  material  and  the  use  of  a  road  drag  will  keep  the  road 
built  up  all  the  time,  whereas,  if  oil  is  put  on  the  road  the 
drag  will  not  smooth  out  the  ruts,  and  new  material  will 
not  stay  on  the  road.  I  think  the  construction  of  an  earth 
or  gravel  road  simply  means  that  it  is  going  to  be  the  founda- 
tion some  time  or  other  for  a  coming  top. 

PROF.    BAKER:     Some   of   it,   anyway. 

MR.  ELLIS:  The  crown  on  the  grades  should  be  more 
than  it  is  on  the  flat,  so  that  the  water  won't  run  lengthways 
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of  the  rut  but  will  run  off  out  of  the  road  at  the  side.  I 
don't  think  there  is  anything  more  discouraging  to  the  con- 
tractor than  to  try  to  build  a  good  gravel  road.  I  think  the 
difficulty  lies  in  the  specifications  for  gravel.  Most  of  the 
specifications  that  I  have  seen,  and  of  course  my  remarks 
can  only  apply  to  that  portion  of  the  country  that  I  have 
had  experience  in,  and  that  is  New  England  and  New  York 
State,  provide  that  the  gravel  shall  be  practically  free  from 
clay  or  loam.  Now,  as  a  general  thing  we  can  find  gravel 
practically  free  from  clay  or  loam,  but  we  can't  build  a 
road  out  of  it,  because  although  there  may  be  some  fine 
particles  of  sand  in  the  gravel  there  is  really  nodiing  to  bind 
the  road  unless  you  grind  the  gravel  up.  If  it  is  a  soft  clay 
subgrade  or  a  sandy  subgrade  or  a-subgrade  that  lets  the 
water  run  away  from  it,  it  is  impossijble  to  grind  the  gravel 
up  to  make  enough  fine  stuff  to  bind  the  road,  that  is  to  flush 
it  out  the  same  as  you  would  flush  out  a  macadam  road. 
At  some  time  or  other  during  the  construction,  often  after 
the  waste  of  a  lot  of  time  and  money  rolling  and  watering, 
the  addition  of  some  such  material  as  clay  or  loam  is  made. 
All  that  expense  might  have  been  saved  if  it  had  been  put  in 
before  rolling.  Very  often,  I  might  say  almost  every  gravel 
road  that  I  have  worked  upon,  and  that  has  been  quite  a 
number,  we  have  started  off  with  the  idea  that  the  gravel 
must  be  free  from  clay  or  loam  and  it  has  always  ended  up 
by  the  addition  of  some  such  material  as  clay  or  loam  for 
use  in  binding  it.  It  is  not  very  satisfactory  to  put  that 
material  on  after  the  road  has  been  rolled  because  it  only 
goes  two  or  three  inches  into  the  road  and  it  simply  makes 
a  crust.  When  the  dry  season  comes  the  crust  breaks  and 
forms  pockets  and  rough  places.  I  think  if  some  such  man 
as  Prof.  Baker  said  in  a  loud  tone  of  voice  or  had  it  in  his 
paper  that  clay  or  sandy  loam  mixed  with  the  grayel  was 
not  detrimental  but  gave  good  service  it  would  be  very 
kind  of  him  and  save  a  lot  of  trouble  to  the  contractor,  and 
give   the  community  better  gravel  roads. 

I  have  never  seen  any  gravel  that  made  a  good  road  un- 
less it  contained  some  loam  or  some  such  substance  as  clay; 
that  is  the  physical  properties  of  the  fine  material  resembled 
clay.  I  wouldn't  say  the  chemical  constituents  are  just  the 
same  as  clay,  but  the  action  as  far  a^s  road  building  purposes 
are  concerned  w^as  just  the  same  as  when  clay  was  used.  I 
thank  you.     (Applause.) 

CHAIRMAN  MEEKER:  Gentlemen,  I  want  to  add  a 
few  words  to  what  Mr.  Ellis  has  said  in  reference  to  clay 
in  gravel.    In  the  southern  part  of  New  Jersey  we  have  sev- 

266 


Digitized  by 


Google 


CONVENTION    PROCBBDING8 

eral  hundred  miles  of  very  fine  gravel  roads  and  most  of  that 
gravel  contains  not  less  than  10  per  cent,  of  clay.  In  fact, 
it  is  impossible  to  build  a  good  road  of  clean  or  washed 
gravel.  You  will  get  something  to  keep  you  out  of  the  mud» 
but  you  will  slip  and  slide  around  and  the  road  is  very  hard 
on  horses  and  the  tractive  force  required  is  very  great,  while 
on  a  clay  and  gravel  road  for  eight  or  nine  months  in  the 
year  you  have  one  of  the  smoothest  and  hardest  and  most 
convenient  roads  for  travel  that  it  is  possible  tor  man  to 
build. 

The  next  gentleman  on  this  program  to  take  up  the  dis- 
cussion is  Mr.  W.  S.  Gearhart,  State  Engineer  of  Kansas. 
Is  Mr.  Gearhart  present?    Evidently  not 

Is  Mr.  Archibald  McGil'livray,  Provincial  Commissioner  of 
Highways,  Winnipeg,  Canada,  present?    He  is  not. 

Mr.  John  A.  Gaffey,  general  contractor,  Medford,  Mass., 
was  to  take  up  this  discussion  and  I  have  a  note  from  him 
saying  that  he  has  asked  Mr.  James  H»  McDonald,  former 
Highway 'Commissioner  of  Connecticut,  to  take  up  the  time 
allotted  to  him.  Is  Commissioner  McDonald  in  the  room? 
If  so,  we  would  be  very  glad  to  hear  from  him.  Evidently 
not. 

MR.  EZRA  STOLTZFUS:  May  I  have  a  few  minutes  to 
make  a  few  remarks  on  earth  road  construction? 

CHAIRMAN  MEEKER:    Certainly. 

MR.  STOLTZFUS:  I  am  a  good  roads  advocate  and  I 
came  here  for  the  cause,  and  to  learn  and  to  take  home  a 
thought  which  may  finally  develop  in  results  in  our  own 
neighborhood,  and  I  feel  also  that  possibly  by  the  inter- 
change of  thought  we  can  help  the  cause  along  all  around. 
I  want  to  take  but  very  little  time  because  the  time  is  very 
short  on  this  question.  First,  we  must  know  the  economic, 
fundamental,  practical  principles  to  be  put  in  practice,  con- 
sidering the  conditions.  We  see  that  the  earth  road  problem 
is  not  so  very  enticing.  I  came  here  not  that  I  had  any 
wares  to  sell,  or  that  I  expected  to  get  anything  out  of  it, 
but  I  came  here  to  learn,  and  to  carry  home  the  thought, 
and  spread  the  gospel  of  the  earth  road.  The  few  remarks 
I  would  like  to  make  are  on  the  articles  in  the  paper.  The 
farmer  is  the  one  that  pays  the  most  tax.  We  also  learn 
that  the  rural  earth  roads  are  the  beginning  of  the  arteries 
to  the  cities,  and  to  the  railroads,  as  has  been  brought  out 
in  the  paper;  that  the  rural  roads  and  earth  roads  are  the 
feeders  to  the  main  arteries.  Therefore,  gentlemen,  it  seems 
to  me  without  making  any  imposition  on  any  one,  that  the 
earth  road  is  entitled  to  and  should  be  given  more  thought 
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than  it  is.  There  is  possibly  a  reason  for  that,  and  one  rea- 
son may  be  that  of  the  material  man  and  the  machinery  man, 
who  are  more  directly  interested  in  their  line  of  road  build- 
ing, not  having  any  reflection  whatever,  because  it  is  all 
necessary.  But  there  should  be  more  of  an  agitation  for 
good  earth  roads.  We  also  heard  a  remark  in  a  paper -here 
that  we  need  the  visionary  man.  I  can  say  I  am  one  of  the 
visionary  »ien.  I  have  been  giving  the  earth  road  problem 
thought  since  I  have  been  in  business  for  myself,  starting 
in  1892  or  1893.  I  have  had  a  great  many  occasions,  being 
a  lumber  man,  to  use  the  roads  in  all  kinds  of  conditions, 
and  generally  on  a  wet  day  I  was  out  on  the  roads  looking 
after  the  other  end  of  the  business.  The  great  problem  is 
the  water  drainage,  and  how  to  overcome  it.  The  thought 
that  has  finally  developed  in  my  mind  is  to  make  that  earth 
road  surface  waterproof.  The  thought  that  I  have  in  view 
is  to  work  in  harmony  with  nature  in  the  way  of  studying 
soils  and  closing  the  pores.  I  think  there  is  a  possibility 
there,  if  the  thought  of  man  is  directed  that  way.  It  may 
seem  far  away  to  a  great  many  men  here  because  I  will 
admit  with  you  that  the  thought  that  has  generally  grown 
up  in  our  minds  since  we  were  boys  going  to  school,  was  that 
to  get  out  of  the  mud,  we  must  use  stone.  Isn't  that  a  fact? 
That  has  been  the  case  in  our  locality.  Wouldh't  it  have 
been,  possibly  10  or  15  years  ago,  more  reasonable  to  think 
that  the  waterproofing  of  the  earth  road  surface  is  more 
feasible  than  to  send  a  wireless  telegram  across  the  Atlantic 
Ocean,  and  yet  the  wireless  has  been  accomplished,  and  the 
earth  road  problem  has  not.  Gentlemen,  it  is  the  thought, 
and  I  earnestly  appeal  to  the  highway  commissions  and  en- 
gineers of  the  different  states  from  the  viewpoint  of  the 
farmers  who  provide  the  essentials  of  life  for  all,  to  give  that 
line  thought.  The  farmer  is  directly  interested  in  the  road 
with  which  he  every  day  comes  in  contact.  It  seems  to  me 
that  the  earth  road  in  our  state — I  am  sure  in  our  locality — 
could  be  brought  up  to  a  high  standard  of  efficiency  with 
less  money  than  what  is  being  used  at  the  present  time. 
There  is  a  reason,  and  we  have  heard  it  mentioned  here  sev- 
eral times,  and  I  may  say  in  my  estimation  it  is  mixing  too 
much  politics  and  water  in  the  roads.  I  am  sorry  for  that, 
instead,  we  should  have  deep  thought  and  energy.  I  think 
it  is  our  duty  and  the  duty  of  all  who  claim  not  to  be  in- 
fluenced by  politics  but  as  public  servants,  to  give  the  matter 
thought  from  the  viewpoint  of  the  farmer.  We  have  also 
heard  from  the  able  professor  of  the  University  of  Illinois, 
who  said  the  man  who  gives  receives.     We  are  not  on  the 
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question  for  that  purpose,  but  we  want  to  see  that  the  public 
has  the  benefit  of  good  roads.  Being  one  of  them,  I  have 
reached  down  in  my  own  pocket  to  come  out  here  and  get 
the  thoughts  and  rub  elbows  with  you  from  all  over  the 
states,  and  exchange  ideas  and  I  feel  I  will  be  greatly  re- 
warded for  having  come  here  and  I  hope  you  will  all  feel 
the  same.     I   thank  you,  gentlemen.      (Applause.) 


CHAIRMAN  MEEKER:  Gentlemen,  I  have  a  telegram 
from  our  former  President,  Samuel  Hill,  to  this  convention. 

Convey  to  Convention  assurance  of  my  best  wishes  for  success- 
ful meeting.  This  is  the  first  time  I  have  failed  to  attend  a  meet- 
ing, reason  being  the  pressing  needs  of  Belgian  friends.  Am 
chairman  of  the  Oregon  Belgium  Relief  Committee  and  felt  my 
duty  here.  My  heart  is  with  you  and  my  disappointment  at  not 
being  there  in  person  is  pcreat,  and  much  greater  than  I  can 

express. 

SAMUBL  HTIiTfc 

There  is  one  gentleman  here  who  wishes  to  speak  to  you 
for  a  few  moments  on  this  earth  road  question,  Mr.  J.  H. 
Marsh,  of  Oshkosh,  Wisconsin. 

J.  H.  MARSH  (Oshkosh,  Wis.):  Mr.  President  and  Gen- 
tlemen of  the  Association:  It  gives  me  a  good  deal  of  pleas- 
ure to  meet  you  here  in  the  City  of  Chicago.  I  started  out 
pretty  nearly  40  years  ago  up  in  North  Wisconsin  and  hewed . 
our  way  right  through  the  brush  before  there  was  a  particle 
of  roads  made,  and  if  you  think  we  didn't  appreciate  roads 
after  we  got  them,  why  go  up  and  go  a  little  farther  back 
and  get  where  there  is  brush  and  try  it.  Now,  there  is  one 
word  this  gentleman  said  about  clear  gravel.  I  wish  that  I 
could  add  just  ten  times  to  what  he  said.  Every  man  that 
builds  a  road,  and  I  don't  care  whether  he  is  in  Michigan, 
Wisconsin  or  Illinois,  don't  use  clear  gravel  unless  you  want 
it  to  shove  each  way  off  the  road  or  go  down  through  it. 
Put  your  red  clay  into  it  and  if  you  haven't  got  red  clay, 
some  other  good  solid  substance,'and  work  it  in  as  you  put 
your  gravel  on  the  road.  Don't  attempt  to  do  it  before 
that  or  after  doing  it — just  do  it  while  you  are  putting  it  on. 
Mr.  Baker  gave  a  very  able  talk  on  a  good  many  points  that 
it  would  be  impossible  for  me  to  touch  on,  as  I  received 
my  appointment  from  Mayor  Maltby  of  Oshkosh  while  I 
was  away  in  the  northern  woods  and  therefore  was  able  to 
get  no  data  on  what  we  are  doing.  You  must  therefore  pardon 
me  for  anything  I  omit  along  those  lines.  I  am  not  educated 
in  the  making  of  paved  roads  such  as  have  been  talked  of 
here  today.  It  has  been  my  experience  from  the  time  I 
went  up  in  that  northern  country,  to  build  roads  with  dirt 
and   gravel   and   whatever   we   have   at   hand.     There  are   a 
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good  many  new  roads  to  be  built  even  in  an  old  state  so  I 
trust  that  some  of  my  talk  may  be  of  interest  to  you.  Is 
it  possible,  gentlemen,  to  realize  the  difference  in  our  roads 
of  today  and  those  of  40  years  ago?  When  I  moved  my 
family  into  that  new  territory  we  chopped  our  way  around 
windfalls  and  bad  places  to  get  to  our  newly  selected  farms. 
In  one  year  we  had  town  roads  that  were  passable  but  not 
good. 

One  of  the  first  things  to  think  of,  and  a  pretty  vital 
thing,  too,  in  beginning  a  road  where  there  has  been  no  road, 
is,  are  you  on  the  line?  Are  you  making  the  road  around 
some  place  because  it  is  a  little  easier,  because  it  is  partly 
chopped  out  by  some  old  lumber  man?  Be  sure  you  are  on 
the  line.  Another  and  a  very  important  thing  is  that  these 
roads,  when  they  are  rebuilt  on  corrected  lines,  cost  the 
community  a  whole  lot  of  money.  Whatever  you  do,  make 
your  road  wide  and  straight  and  the  driver  will  level  the 
ruts.  There  is  no  doubt  but  a  good  many  things  said  by 
the  other  friends  of  the  good  roads  association  will  apply 
to  most  of  the  vital  points  I  wish  to  make.  Thirty  to  forty 
years  ago  it  was  quite  customary  to  build  roads  in  the  most 
convenient  place.  Then  as  the  country  developed  it  was 
necessary  to  change  many  oi  them  to  the  correct  lines  at 
great  expense.  I  always  advocated  putting  the  road  on  the 
line.  Make  a  wide,  almost  flat  tmmpike.  This  can  always 
be  added  to. 

The  material  at  hand  has  a  great  deal  to  do  with  the 
way  the  road  should  be  made.  Wherever  it  is  possible  in 
making  a  new  road  the  surface  should  all  be  plowed.  All 
the  knolls  should  be  well  leveled  down.  This  causes  the 
whole  surface  to  settle  alike,  making  a  very  good  bed  for  a 
dirt  road.  Almost  any  kind  of  dirt  is  good  enough  for  filling 
and  the  leveling  up  to  within  12  or  18  ins.  of  the  top.  Then 
where  red  clay  or  other  heavy  soil  or  dirt  can  be  had  a 
good  liberal  supply  may  be  used,  always  keeping  the  surface 
well  dragged  with  a  single-tooth  harrow.  Then  apply  from 
6  to  12  ins.  of  gravel,  not  too  coarse.  A  little  red  clay 
mixed  in  with  the  gravel  is  a  very  good  thing.  To  build  a 
good  road  over  a  swamp  or  soft  ground,  spread  6  to  8  ins. 
of  almost  any  kind  of  brush,  then  dig  the  ditches  and  throw 
the  soft  ground  onto  the  brush.  This  makes  a  good  safe 
place  to  drive  on  and  drop  the  clay  which  should  be  12  to 
16  ins.  deep.  When  this  is  well  dragged,  cover  with  gravel. 
No  turnpike  should  be  less  than  18  ft.  in  width,  and  across 
swamps  and  bad  places  the  width  should  be  20  ft.  Culverts 
should  be  made  of  stone  and  cement  with  a  good  supply  of 
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sand  to  hold  the  stones  firmly  in  place,  or  else  entirely  of 
concrete.  There  have  been  a  good  many  of  these  concrete 
culverts  built  in  Wisconsin  dtiring  the  past  few  years,  but 
one  serious  mistake  has  been  made:  This  is  in  setting  up  a 
3-ft.  or  4-ft.  block  at  the  end  of  the  culvert.  This  is  a  bad 
thing  to  run  against  with  a  team  or  an  automobile  and  is 
wholly  unnecessary.  If  the  same  amount  of  concrete  were 
used  in  making  the  culvert  longer  it  would  show  the  end  of 
the  culvert  just  as  well  and  the  place  for  the  water  to  run 
through  would  be  larger.  If  you  have  a  piece  of  old-fashioned 
corduroy  across  a  miry  spot,  cover  the  logs  with  6  or  8  ins. 
of  brush  and  then  spread  on  10  or  12  ins.  of  clay  or  other 
heavy  soil. 

Where  a  turn  in  the  road  has  to  be  made  on  the  brink 
of  a  high  hill  and  it  becomes  necessary  to  bank  the  outer 
edges,  the  outside  of  the  grade  should  be  somewhat  higher 
than  the  inside.  I  thank  you,  gentlemen,  for  your  attention. 
(Applause.) 


CHAIRMAN  MEEKER:  Gentlemen,  Mr.  Richard  Lamb, 
an  oil  expert  on  the  treatment  of  wood  blocks,  has  come 
nearly  a  thousand  miles  to  give  us  a  little  of  his  experience 
on  the  kind  of  oil  that  should  be  used  in  the  treatment  of 
wood  blocks.  We  will  now  hear  from  Mr.  Lamb  who  will 
give  us  the  benefit  of  his  researches  and  experience. 


RICHARD  LAMB  (Consulting  Engineer,  New  York, 
N.  Y.):  Mr.  Chairman  and  Gentlemen:  I  hate  to  take  your 
time,  but  having  cdme  quite  a  distance  and  considering  this 
an  important  matter  in  the  wood  block  paving  business  in 
this  country,  I  felt  that  I  would  like  to  say  a  few  words  on 
the  subject.  The  paper  I  have  prepared  refers  to  the  oil 
for  wood  block  paving  and  has  particular  reference  to  that 
used  in  Newark,  which  was  mentioned  in  the  paper. 

Mr.  Howell  has  given  us  an  interesting  and  valuable  dis- 
course upon  a  specific  example  of  wood  block  paving.  I  will 
not  ask  for  the  time  to  discuss  the  merits  of  Jhe  Broad  Street, 
Newark,  pavement  in  regard  to  a  number  of  its  features,  but 
I  consider  it  of  great  importance  to  the  members  of  our  as- 
sociation that  the  subject  of  the  oil  that  was  specified  for  the 
treatment  of  the  blocks  be  brought  to  your  attention  with  a 
view  of  bringing  out  a  general  discission  of  the  proper  kind 
of  oil  to  be  used  in  the  treatment  of  wood  paving  blocks. 

I  was  retained  by  Mayor  Haussling,  of  Newark,  to  pass 
upon  the  specifications  for  the  Broad  Street  pavement,  and 
I  reported  to  him  in  detail  upon  every  feature  of  the  same, 
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and  I  have  watched  the  progress  of  the  work  during  its  con- 
struction. There  were  features  of  the  specifications  to  which 
I  took  exception,  but  none  more  strongly  than  that  of  the 
oil  to  be  used.  The  first  draughting  called  for  an  oil  with  a 
minimum  specific  gravity  of  1.08,  but  when  complaint  was 
made  that  the  heavy  oil  barred  competition  it  was  modified, 
setting  the  minimum  weight  at  1.07,  but  the  percentages  of 
the  different  fractions  were  still  kept  at  figures  that  called 
for  by-product  coke  oven  tar  oil.  While  the  maximum  spe- 
cific gravity  of  real  creosote  oil  is  1.08  it  is  seldom  obtained 
so  heavy  and  the  percentage  of  the  distillate  up  to  315'  C 
is  seldom  if  ever  less  than  65  per  cent.,  while  the  specifica- 
tions give  a  limit  of  55  per  cent.  The  original  specifications 
called  for  the  old  tar,  heavy  oil,  figures  of  not  more  than  40 
per  cent 

I  ask  the  engineers  of  this  convention  to  learn  what  is 
needed  in  the  way  of  wood  preserving  chemicals  and  de- 
mand that  certain  percentages  of  these  chemicals  are  to  be 
in  the  oil,  regardless  of  their  weight  and  the  source  from 
which  they  are  derived.  The  physical  feature  of  specific 
gravity  injected  into  the  specifications  misleads  the  engineers 
who  are  not  chemists  and  complicates  a  simple  prescription 
of  obtainable  percentages  of  desirable  chemicals  needed  to 
preserve  wood.  By  having  a  complicated  formula  engineers 
have  been  led  to  specify  a  preserving  oil  that  is  inferior. 

It  is  not  an  important  matter  what  corporation  furnishes 
the  oil  for  our  wood  blocks,  but  we  engineers  are  vitally  con- 
cerned, in  the  interest  of  good  and  economical  street  paving, 
to  see  that  no  one  corporation  controls  the  supply  of  the  oil 
we  specify  to  the  extent  that  it  can  place  an  arbitrary  price 
upon  a  feature  of  the  business  that  will  enable  them  to  con- 
trol the  same. 

The  first  question  is,  has  an  arbitrary  price  been  put  upon 
the  tar  oil  heretofore  called  the  heavy  oil?  Coal  tar  oils  are 
obtainable  from  gas  houses  and  by-product  coke  oven  plants. 
The  oil  needed  to  meet  the  Newark  specification  is  prac- 
tically only  obtainable  from  by-product  plants.  The  follow- 
ing are  the  analyses  of  preserving  oils  as  made  by  Chas.  N. 
Forrest,  Assoc.  M.  Am.  Soc.  C.  E. 

Coal  Water 

Creo.  oil       tar  oil.        gas  tar  oil. 

Original    spec,    grrav 1.04  1.122  1.14 

Fraction   dis.    below   315"  C...      84.8%  34.2%  16.0% 

Fraction   dis.   above    315V^....      13.8%  41.8%  54.3% 

Total   dis.    from   oil 98.6%  76.0%  70.3% 

Coke  remainingr  in  retort 1.4%  24.0%  29.3% 

You  will  note  thac  a  minimum  specific  gravity  of  1.07  as 
specified  bars  average  creosote  oil,  and  a  minimum  of  30  per 
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cent  and  a  maximum  of  55  per  cent,  distilling  below  315'  C. 
as  specified  bars  creosote  oil  and  water  gas  tar  oil  There- 
fore only  the  by-product  coke  oven  or  heavy  coal  tar  oil 
meets  the-  requirements. 

Practically  all  of  the  by-product  coke  oven  plants  in  the 
United  States  sell  their  tar  through  one  concern.  This  same 
corporation  also  sells  by  far  the  greater  part  of  all  the 
creosote  oil  used  in  the  United  States.  The  consumption  of 
creosote  used  in  the  United  States  in  1912  is  estimated  at 
78,000,000  gals.,  of  which  about  three-fourths  was  imported. 
It  has  been  estimated  that  during  the  year  of  1912  the  oper- 
ating by-product  coke  ovens  in  the  United  States  had  a  ca- 
pacity of  35,000,000  gals,  of  tar.  The  following  is  an  analy- 
sis by  Lunge  of  coke  oven  tars: 

Light   oils    1.26% 

Creosote 21.80% 

Soft   pitch    74.41% 

Water  and  loss   2.58% 

If  you  had  35,000,000  gals,  of  the  above  materials  to  sell 
which  material  would  you  endeavor  to  get  the  engineers  to 
use  in  wood  blocks  for  paving,  the  21.80  per  cent,  of  creo- 
sote or  a  mixture  of  about  34  per  cent  creosote  and  65  per 
cent  pitch?  You  will  note  that  only  about  one-quarter  of 
creosote  can  be  obtained  from  the  tar,  and  the  demand  is 
so  great  for  this  material  that  we  have  to  import  three- 
quarters  of  all  we  use.  We  export  pitch.  Therefore  by  the 
law  of  supply  and  demand  the  creosote  should  cost  more 
than  the  pitch  oil.  But  the  selling  company  has  arbitrarily 
set  a  higher  price  upon  the  pitch  oil.  In  spite  of  the  fact 
that  the  company  buys  its  by-product  coke  oven  tar  at  from 
2%  to  2y2  cts.  per  gal.,  after  distilling  out  valuable  attributes 
it  sells  or  offers  the  remainder  to  the  outside  dealers  for 
from  854  to  9  cents,  per  gal.,  while  they  sell  the  creosote  oil 
at  from  7  to  8  cts.  per  gal.,  and  we  sometimes  import  creo- 
sote oil  at  6^  cts.  per  gal.,  delivered  in  the  United  States. 

The  second  question  is,  is  the  creosote  oil  intrinsically 
more  valuable  for  wood  preservation  than  the  pitch  oil?  The 
cause  of  decay  in  wood  is  due  to  the  action  of  bacteria. 
Some  claim  that  spawn  is  wafted  to  the  wood  and  it  attaches 
itself  thereto  and  germinates  the  bacteria  of  decay.  How- 
ever, we  have  all  observed  that  rotting  often  begins  within 
the  wood  where  no  spawn  from  the  exterior  could  influence 
it.  The  decomposition  of  certain  chemicals,  such  as  the 
albumen  in  the  sap  of  the  wood,  by  being  alternately  made 
wet  and  dry  undoubtedly  forms  the  bacteria  of  decay. 
Wood  kept  always  wet  or  always  dry  does  not  decay,  and 
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the  extraction  of  the  sap  albumen  from  the  wood  will  pro- 
long the  life  of  same.  Bethel,  whose  cylinder  process  for 
creosoting  wood  is  used  by  aU  wood  preservers,  first  tised 
carbolic  acid  which  coagulated  the  sap  albumen,  and  steril- 
ized the  wood  so  that  bacteria  did  not  form.  This  was  very 
effective,  but  carbolic  acid  being  very  volatile  evaporated 
and  left  the  wood.  Carbolic  acid  is  one  of  the  first  of  the 
distillates  of  coal  tar  to  come  over.  It  is  produced  at  a 
temperature  of  from  110  to  225°  C. 

The  eminent  English  authorities  on  wood  preservation, 
Boulton,  Dr.  Tidy,  and  Sir  Abel,  demand  in  their  specifica- 
tions that  not  less  than  8  per  cent,  by  volume  of  tar  acid  of 
phenols  which  are  the  carbolic  series,  be  in  the  creosote  oil 
In  the  oil  I  used  in  a  large  contract  for  the  City  of  New 
York,  where  creosoti  oil  of  1.03  to  1.07  specific  gravity  was 
demanded,  the  specifications  called  for  not  less  than  6  per 
cent,  of  phenols.  The  carbolic  fractions  are  unquestionably  the 
best  germicidal  attributes  of  coal  tar,  but  since  they  leave  the 
wood  by  evaporation  quite  early,  their  use  is  becoming  less 
common.  The  old  couplet  expresses  this  aptly:  *'Why  was  it 
ever  begun  for  if  it  is  so  soon  to  be  done  for." 

Unquestionably  poisons  are  needed  to  kill  the  germs  of 
wood  decay.  The  only  successful  wood  preservatives  are 
deadly  poisons.  Burnettizing  or  zinc  chloride;  Kyanizing  or 
bichloride  of  mercury;  Thilmany  or  sulphate  or  copper;  cyan- 
ide and  the  Bethel  or  creosote  processes  all  use  deadly 
poisons.  Creosote  has  been  determined  as  the  most  success- 
ful preservative  as  it  remains  in  the  wood,  and  it  has  been 
known  to  preserve  wood  for  a  life  of  about  70  years.  At  the 
works  of  one  of  my  clients  they  have  been  using  creosote 
oil  from  1.03  to  1.08  specific  gravity  for  31  years  and  no  wood 
they  have  ever  treated  has  shown  signs  of  decay.  In  the 
creosoting  works  where  wood  blocks  are  treated  with  pitch 
oil  where  they  also  do  a  general  wood  preserving  business  ^f 
treating  tics  and  timbers,  they  always  use  the  1.03  to  1.08 
specific  gravity  creosote  for  the  latter  work  exclusively. 
In  the  distillation  of  coal  tar  the  deadliness  of  the  poisons 
is  inversely  as  the  increase  of  heat  When  you  get  be- 
yond 360*  C.  you  are  producing  tar  or  pitch.  Every  boy 
who  has  played  around  a  shipyard  knows  that  you  can  chew 
tar  without  injury  to  your  health.  If  one  were  to  swallow 
a  spoonful  of  creosote  he  would  never  reach  home  to  tell 
what  happened  to  him. 

The  creosote  oil  should  contain  at  least  25  per  cent,  of 
naphthalene.  In  the  treatment  of  timbers  the  government 
sometimes  demands  as  high  as  42  per  cent,  naphthalene.    A 
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specificatioii  from  the  United  States  Navy  Department,  just 
received,  calls  for  North  Carolina  pine  piles  to  be  treated 
with  12  lbs,  of  oil  per  cu.  ft.  The  whole  specification  for 
the  oil  reads  as  follows: 

The  oil  shall  not  flash  below  185*  F.  nor  burn  below  200*  F. 
and  between  410  and  470"  F.  the  yleM  of  the  naphthalene 
shall  not  be  less  than  42  nor  more  than  60  per  cent,  by 
volume. 

Paving  pitch  contains  only  from  8  to  15  per  cent,  of  naphth- 
alene. Because  of  the  similarity  of  the  name  naphthalene 
and  naphtha,  the  former  is  supposed  to  be  very  volatile  like 
naphtha.  Such  is  not  the  case.  Naphthalene  has  been  found 
in  treated  timbers  of  40  years  and  more  of  service.  Pitch 
is  like  resm;  in  fact,  melted  resin  is  pitch.  You  have  ob- 
served how  a  hard  pine  board  in  whicli  there  is  much  resin 
will  continue  to  exude  pitch  when  exposed  to  the  sun. 
Pitch  treated  blocks  also  continue  for  years  to  exude  pitch 
when  exposed  to  the  sun.  Who  will  say  that  this  does  not 
mean  that  the  preservative,  so  called,  is  leaving  the  wood? 
It  18  true  that  when  treated  to  supersaturation  with  say  20 
lbs.  per  cu.  ft.  of  light  creosote  oil  in  hard  pine,  the  oil  will 
bleed  for  about  a  year,  but  after  that  it  stops  exuding.  This 
bleeding  when  it  comes  out  on  the  sides  of  the  blocks  mixes 
with  the  sand  filler  and  makes  a  mastic  that  binds  the  blocks 
together  and  waterproofs  the  joints. 

We  engineers  are  asked  to  specify  as  our  wood  block 
preservative  a  material  that  has  been  hard  to  sell  for  other 
purposes.  We  have  been  given  no  valid  reason  why  we 
should  not  specify  the  same  preservative  for  our  wood  blocks 
as  for  our  ties  and  limbers.  It  has  been  contended  that  the 
blocks  will  wear  out  before  they  will  rot  out.  If  so,  why  use 
any  preservative  at  all?  In  fact,  there  are  creosoted  wood 
block  pavements  that  are  40  years  old  and  are  still  perfectly 
good.  It  has  been  contended  that  the  pitch  oil  will  caulk 
the  pores  and  prevent  buckling.  My  observation  has  taught 
me  that  the  pitch  oil  blocks  buckle  and  the  creosote  oil  do 
not  The  reason  of  this  is  that  the  pitch  hardens  in  the 
block  and  does  not  allow  for  the  take  up,  within  the  block 
itself,  of  the  expansion.  The  creosote  oil  with  the  sand 
filler  forms  a  mastic  that  does  permit  of  the  contraction  of 
the  block  itself  when  pressed  against  its  neighbor  while 
expanding.  But  the  phenomenon  that  is  the  most  important 
of  all  is  that  pitch  expands  excessively  while  creosote  ex- 
pands but  slightly  when  subjected  to  a  cold  temperature. 
In  the  majority  of  cases  in  the  Northern  pavements,  buckling 
does   not   come   from   the   absorption   of   water   from   raiui 
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Storms,  but  during  cold  snaps.  If  the  blocks  are  laid  tight 
and  the  street  well  graded  the  water  will  run  off  the  sur- 
face before  it  will  soak  into  the  blocks,  especially  after  the 
traffic  has  worn  the  surface  to  a  hardened  and  closed  condi- 
tion. I  was  called  to  remedy  a  pavement  laid  with  pitch 
oil  blocks  on  a  grade,  where  the  blocks  had  buckled  three 
or  more  feet  high.  I  noted  that  there  had  been  no  rain 
storm,  but  a  sudden  freezing  spell.  Think  of  how  much 
water  would  have  to  soak  into  the  Slocks  which  passed  rap- 
idly down  grade  over  the  same,  in  order  to  make  them  swell 
three  feet  high- 
It  a  real  preservative  like  creosote  oil  is  used,  sap  or 
short  leaf  pine  can  be  used.  It  will  be  found  that  this  wood 
will  permit  of  squeezing  together  of  the  wood  of  the  block 
and  this  prevents  buckling.  There  is  a  saving  of  about 
15  cts.  per  sq.  yd.  in  the  use  of  short  leaf  over  long  leaf 
pine.  It  takes  the  treatment  better  and  will  not  erode  like 
the  harder  woods'.  But  don't  use  short-lived  wood  unless 
you  specify  standard  creosote  oil,  a  real  preservative.  The 
Europeans  use  Baltic  pine  which  is  like  our  short  leaf 
pine,  and  they  preserve  the  blocks  with  creosote  oil.  At 
first,  they  used  hard  woods,  but  the  soft  woods  are  now 
being  generally  called  for. 

I  wish  to  bring  most  particularly  to  your  attention  one 
clause  usually  inserted  in  the  tar  oil  specifications  which 
in  my  judgment  should  be  excluded;  that  is  the  requirement 
that  in  three  analyses  of  the  oil  the  fraction  distilling  be- 
tween the  temperatures  of  255*  to  315**  C,  at  60**  C 
should  have  a  specific  gravity  not  less  than  1.02.  The 
basis-  for  this  feature  of  the  specifications  is  gotten  from 
a  circular  published  a  few  years  ago  by  the  government 
in  which  after  making  four  or  five  tests  the  experimenter 
thought  that  he  had  discovered  a  way  to  differentiate  be- 
tween a  coal  tar  product  and  a  water  gas  tar  product.  It 
was  well  understood  that  the  old  test,  the  sulphonation  test, 
is  not  at  all  reliable  in  making  that  determination.  I  wrote 
to  the  U.  S.  Government  Forestry  Department,  who  had 
issued  the  above  referred  to  bulletin,  and  received  the  fol- 
lowing reply  from  the  Director:  "You  must  be  misinformed 
as  to  the  formula  for  differentiating  between  water  gas  tar 
oils  and  coal  tar  oils.  As  far  as  I  am  aware,  there  is  at 
present  no  means  of  doing  this  with  certainty.  At  one 
time  this'  laboratory  believed  that  certain  physical  and 
chemical  properties  of  the  oils  would  serve  as  a  method  or 
identification,  but  more  recent  work  by  this  laboratory  has 
shown  that  the  chemical  and  physical  properties  of  certain 
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water  gas  tar  oils  are  nearly  identical  with  those  obtained 
from  coal  tar." 

The  fraction  referred  to  when  under  1.02  specific  gravity 
would  be  of  the  aromatic  series,  a  toxic,  and  desirable  for 
preserving  wood.  Oil  from  either  coal  tar  or  water  gas  tar 
will  vary  in  specific  gravity  in  this  particular  fraction,  ac- 
cording to  the  varying  intensity  of  the  heat  in  the  original 
formation  of  the  tar.  The  regularity  and  intensity  of  the 
heat  in  a  by-product  coke  oven  produces  a  tar  that  gives 
over  1.03  specific  gravity  in  the  fraction  between  255*  to 
315°  C.  at  60*  C.  What  justification  therefore  is  there  for 
rejecting  an  oil  because  it  fails  to  meet  this  arbitrary  physi- 
cal feature  unless  it  is  to  demand  that  only  the  product  of 
coal  tar  from  a  by-product  coke  oven  can  be  furnished?  Thia 
unjustly  limits*  the  available  supply  of  oil. 

What  I  wish  to  impress  upon  the  convention  is  that,  in 
spite  of  the  prejudice  heretofore  existing  against  products 
of  water  gas  tar,  they  are  equally  as  good  as  coal  gas  tar 
after  they  have  been  derived.  Water  gas  is  an  infant  in- 
dustry compared  with  coal  gas,  and  the  corporation  selling 
the  coal  gas  tar  product  has  kept  up  a  warfare  against  water 
gas   tar   unwarranted   by    the   facts. 

Neither  water  gas  tar  nor  coal  gas  tar,  per  se,  have  any 
of  the  constituents  that  go  to  preserve  wood.  It  is  only 
after  the  molecular  attraction  is  disturbed  by  varying  de- 
grees of  heat  and  the  molecules  rearrange  themselves  with 
reference  to  the  affinities  among  themselves,  established  by 
any  given  heat,  that  the  particular  toxic  chemical  is 
formed.  Some  coal  gas  and  also  water  gas  tars,  because 
of  the  heat  at  which  they  have  been  formed,  do  not  lend 
themselves  to  the  liberal  production  of  one  or  another  of 
the  valuable  preservative  distillates,  iuch  as  naphthalene, 
anthracene,  etc.  But  as  much  of  these  products  can  be 
secured  from  one  form  of  tar  as  from  the  other,  and  who 
will  say  that  it  makes  any  difference  to  the  user  if  his 
naphthalene  or  anthracene  comes  from  water  gas  or  from 
coal  gas  tar?  They  are  identical  after  they  have  been  made. 
We  should  specify  what  the  various  fractions  shall  con- 
tain, and  they  can  be  obtained  from  either  kind  of  tar  with 
only  the  amount  of  pitch  we  are  willing  to  accept  included 
in  the  same. 

Most  of  our  gas  houses  are  using  both  the  water  gas  and 
the  coal  gas  processes,  as  the  coke  from  the  coal  gas  re- 
torts can  be  turned  into  water  gas  at  a  great  saving  in  the 
making  of  same.  The  resulting  tar  oils  are  often  mixed. 
Refineries  test  samples  of  these  tar  oils  and  if  they  analyze 
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SO  as  to  insure  their  making  the  proper  quantities  of  the 
products  they  wish  to  manufacture  they  buy  the  oil  regard- 
less of  the  process  by  which  it  was  made. 

Let  the  engineers  of  this  country  stop  allowing  the  coal 
tar  corporation  through  its  extensive  advertising  propaga- 
tion, personal  solicitation  and  public  addresses  blind  their 
eyes  with  the  statement  that  by-product  coal  tar  product 
is  the  only  thing  to  use  in  wood  block  manufacture,  and 
let  us  engineers  open  our  specifications  to  get  what  we 
need  from  whatever  source  it  may  properly  be  derived,  and 
the  supply  of  oil  will  be  so  augmented  that  the  price  of 
same  will  have  to  be  reduced  and  we  can  lay  roads  as 
well  as  streets  with  this  most  satisfactory  of  all  surfaces, 
creosoted  wood  blocks. 


CHAIRMAN  MEEKER:  Mr.  Thomas  H.  MacDonald  U 
not  here  to  read  his  paper  on  "Street  Paving  in  Small  Cities,*' 
but  has  handed  it  to  the  Secretary.  It  will,  therefore,  be 
printed  in  the  proceedings. 

I  wish  to  announce  at  this  time  that  the  convention  will 
go  into  executive  session  at  the  conclusion  of  this  afternoon's 
session.  It  is  a  business  meeting  of  the  American  Road 
Builders'  Association.  I  further  announce  that  the  nominat- 
ing committee  will  meet  at  this  room  at  two  o'clock.  The 
meeting  for  this  afternoon  is  called  for  half-past  two,  but 
I  doubt  whether  we  can  assemble  at  that  time.  I  will  now 
declare  this  morning's  session  adjourned. 


Street  Paving  in  Small  Cities 

Br  THOMAS  H.  MecDONALD 
State  Hif  hwajr  Eaciaaer  of  lowm 

No  very  definite  limit  has  been  been  fixed  as  to  the  point 
at  which  the  large  town  caterpillar  becomes  the  small  city 
butterfly.  Very  much  depends  upon  the  point  of  view.  No 
one  will  seriously  question,  however,  the  right  of  any  cor- 
poration, no  matter  how  small  its  population,  to  call  itself  a 
city,  if  it  may  point  with  pride  to  even  a  single  paved  street 
Towns  may  have  electric  lights,  water  works,  and  sidewalks 
by  the  mile,  but  paved  streets,  never.  Legislatures  may 
write  into  the  laws  of  the  state  the  limits  of  population  which 
determine  the  legal  status  of  towns  and  cities;  but  no  law 
can  change  a  sleepy  country  town  into  a  thriving  little  city. 

Paving  promoters  are  more  successful.  This  conclusion  at 
least  must  be  reached  if  we  believe  that  the  first  broad  pub- 
lic service  that  any  municipality  renders  is  the  building  of 
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good  streets.  AH  the  other  first  improvements  serve  the 
more  selfish  welfare  of  the  individual  and  the  town. 

Improved  streets  serve  the  best  interests  of  the  whole  com- 
munity. Their  benefits  are  neither  selfish  nor  individual.  Their 
usefulness  is  not  limited  to  those  who  live  within  the  cor- 
poration boundaries,  but  rather  is  extended  to  the  whole 
surrounding  territory. 

That  street  improvements  should  be  made  by  the  cities 
and  towns  in  agricultural  communities  its  rapidly  as  possible 
seems  only  fair,  for  such  improvements  provide  direct  and 
reciprocal  benefits  to  the  agricultural  communities  upon 
which  so  much  of  the  prosperity  of  these  mutjicipalities  is 
dependent. 

As  indicated  by  the  title,  this  discussion  is  limited  to  small 
cities.  Such  a  division  might  easily  include  the  cities  of 
twenty-five  to  fifty  thousand  people. 

Cities  of  this  size  have  a  sufficient  support  fund  to  secure 
competent  technical  service,  and  property  values  are  able  to 
withstand  paving  assessments.  There  have  been  volumes 
written  concerning  all  angles  of  the  paving  question,  which 
are  applicable  to  cities  of  this  size. 

There  are,  however,  almost  innumerable  small  cities  which 
have  serious  paving  problems,  and  which  have  not  received 
due  consideration. 

Because  of  the  large  number  of  these  little  cities,  their  ag- 
gregate importance  to  the  individual  states,  and  their  diffi- 
culties in  making  such  improvements,  this  discussion  has  been 
purposely  limited  to  the  very  small  cities. 

During  th^  five  year  period  from  1909  to  1913,  there  were 
40  towns  in  Iowa  of  less  than  15,000  people  which  built  in 
that  time  1,640,000  sq.  yds.  of  pavement  of  six  standard 
types.  The  smallest  of  these  towns  had  only  1,200  people, 
the  largest  14,600,  and  the  average  size  for  the  whole  number 
was  4,300  in  1905,  increasing  to  4,600  in  1910. 

It  is  believed  that  this  average  small  city  is  representative 
of  many  hundreds  all  over  the  United  States,  but  particular- 
ly in  the  Mississippi  Valley  states,  where  agricultural  condi- 
tions are  similar. 

Each  little  municipality  serves  a  community  within  a  radius 
of  about  five  miles,  and  carries  on  a  small  manufacturing 
business.  Railroads  or  electric  lines  extend  the  trading  radius 
in  certain  commodities  for  perhaps  ten  or  fifteen  miles. 

Forty  such  towns  for  which  the  correct  totals  are  available 
have  built  in  five  years,  the  following  pavements: 
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Creosoted  wood  block 70,S00  sq.  yds. 

Sheet  asphalt   107.700    "       " 

Bitulithic    201.700    •••     " 

Asphaltic    concrete 266.600    *<      - 

Brick    484.600    "       " 

Cement  concrete    519.000    "       " 

•       Total 1.639.800      *'      /* 

In  addition  to  these  types  there  has  been  a  small  yardage 
of  other  roadways,  which  are  not  recognized  as  standard 
pavements. 

The  problems  that  these  municipalities  have  to  meet  in 
obtaining  street  improvements  are  grouped  as  follows: 

Lack  of  experience  with  pavements  of  any  character. 

Lack  of  an  adequate  engineering  organization. 

Property  values  and  property  income  are  low. 

Area  incorporated  is  excessive  compared  to  population. 

Plans  adopted  are  imitative  of  larger  cities  rather  than 
designed  to  meet  small  city  requirements. 

Contracts  have  small  average  yardage. 

Lack  of  any  comprehensive  improvement  plan. 

To  meet  these  problems  the  city  which  builds  its  first 
pavement  does  not  have  the  advantage  of  the  experience 
which  the  larger  and  older  cities  have  obtained  as  to  the 
best  possible  types  of  pavement  to  use.  There  is  also  a 
lack  of  an  adequate  engineering  organization.  Although  a 
competent  city  engineer  may  be  employed,  the  chances  are 
against  his  having  had  any  wide  experience  with  various 
forms  of  street  surfacing,  and  local  laboratory  facilities  are 
almost  entirely  lacking. 

Property  values,  comparatively  speaking,  ^e  low,  and 
the  income  from  the  property  does  not  pay  a  high  per  cent, 
on  the  investment.  The  average  small  city  has  its  corporate 
boundary  lines  extending  far  into  the  sparsely  settled  sur- 
rounding territory,  so  that  its  area  in  ratio  to  its  population 
is  very  large.  This  is  one  of  the  penalties  which  is  always 
paid  when  a  municipality  reaches  otU  for  more  land  to  tax. 
The  income  is  not  proportional  to  the  required  outlay  when 
adequate  improvements  are  made. 

When  the  city  is  without  experience  with  pavements  of 
any  character  the  first  plans  adopted  have  nearly  always 
been  imitative  of  some  of  the  larger  cities.  It  has  not  been 
an  uncommon  occurrence  for  committees  appointed  from  the 
representative  citizens,  the  councils  or  the  commercial  clubs 
of  small  cities  all  over  the  Missiissippi  Valley  to  visit  Min- 
neapolis, Chicago,  St.  Louis,  or  some  city  of  equal  impor- 
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tance,  in  order  to  study  types  of  pavement  adapted  to  their 
home  city  of  five  to  fifteen  thousand  inhabitants. 

Another  factor  which  has  been  a  real  difficulty  is  the  av- 
erage size  of  contracts  which  are  awarded  in  the  small  city. 
From  the  data  available — which  are  accurate  for  the  past 
five  years — the  following  results  are  secured: 

For  the  construction  of  brick  and  vitrified  brick  pavements, 

contracts  average  as  follows: 

1909 — Six    contracts,  averagre  of  15J00  sq.  yds.  each 

1910— Seven       "                    "  "  18,800    "       " 

1911— Twelve    "                     "  "  11,200    "       " 

1912— Three       "                    "  "  18,500    "      " 

1918— Ten     .      "                     "  **  11.500    "       " 

In  the  construction  of  asphalt  pavements  this  fact  has  been 
even  more  striking.  A  comparatively  expensive  plant  is  re- 
quired, and  contracts  have  been  awarded  as  follows: 

1910 — One  contract,  10,000  aq.  yds. 

1912 — Two  contracts,  average  of  40,860  sq.  yds.  each. 

1918 — One  contract,  17,000  sq.  yds. 

In  the  construction  of  creosoted  wood  block  pavements, 

contracts  have  averaged  as  follows: 

1909 — One  contract,  12,470  sq.  yds. 

1910 — Three  contracts,  average  of  16,980  sq.  yds.  each. 

1911 — Two   contracts,   average   of   8,680   sq.   yds.    sach. 

In  the  construction  of  concrete  pavements  contracts  have 

averaged  as  follows: 

1909 — ^Two      contracts,  average  of    8,600  sq.  yds.  each 
1910— Three              "                "         "     14,200     "       " 
1911— Six                   "                 "         "     18.000     "       " 

1912 — Six  "  "         "     88,860  **       '* 

1918— Eleven  "  "         "     17,500     "       " 

In  the  construction  of  bitulithic  pavements,  contracts  av- 
erage as  follows: 

1909 — One  contract 14,000  sq.  yds. 

1910 — Two  contracts,  average  of  66,S'00    ^*      "    each 

1911— One  contract 17,000     " 

1912 — One  contract 6,000     *'      " 

1918 — Two  contracts,  average  of  25,500     "      **    each 

In  the  construction  of  bitulithic  pavements  a  complete 
plant  is  required,  even  for  small  contracts. 

In  the  construction  of  asphaltic  concrete  pavements,  con- 
tracts'average  as  follows: 

1911 — One  contract 1.100  sq.  yds. 

1912 — Four      contracts,  average  of  89,000     *^      **    each 
1918 — Five  ••  "         "     21,600     " 

In    the    construction    of   asphaltic   concrete   pavements  a» 
complete  plant  is  required,  regardless  of  the  size  of  the  con- 
tract. 

It  must  be  again  accented  here  that  this  discussion  is  based 
entirely  upon  the  actual  street  improvement  record  of  forty 
small  cities  in  an  agricultural  state,  and  that  the  facts  apply 
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only  to  conditions  of  this  kind»  and  not  to  street  improve- 
ments in  the  larger  municipalities. 

The  average  size  of  the  contracts,  as  noted  above  in  detail, 
it  will  be  admitted,  is  not  sufficient -to  attract  a  class  of 
contractors  who  will  devote  the  best  services  of  their  organi- 
zations, nor  can  they  supply  as  complete  equipment  as  is 
possible  on  larger  contracts. 

Another  serious  problem  which  the  small  city  necessarily 
meets  is  the  lack  of  any  comprehensive  improvement  plan. 
Frequently  the  paving  program  begins  with  the  improvement 
of  a  single  street,  and  may  not  be  resumed  except  in  a  de- 
sultory piecemeal  manner.  The  actual  amounts  of  paving 
laid  do  not  show  any  continuity  or  regularity,  but  rather  a 
most  haphazard  plan. 

There  are  in  the  list  of  the  cities  from  which  these  records 
are  taken,  a  few  important  exceptions.  For  instance,  one 
contract  was  let  by  one  city  for  nearly  100,000  sq.  yds.  of  one 
type  of  pavement.  In  that  case  a  comprehensive  plan  was 
adopted,  and  the  results  secured  satisfactory. 

It  will  be  noted  that  the  entire  paving  program  of  these 
forty  representative  cities  was  really  based  on  the  standard 
types  of  pavement  that  have  been  developed  by  large  cities, 
where  traffic  requirements  are  heavy,  where  property  values 
are  high,  and  the  incomes  from  the  property  much  larger. 
The  street  improvements  of  small  cities  should  not  be  imita- 
tive. The  diflferencc  in  traffic  requirements,  costs,  and  future 
development  should  each  be  studied  in  its  true  relation  and 
true  proportions.  The  type  of  pavement  which  makes  a 
beautiful  street  in  some  large  center  of  population  is  not 
necessarily  the  proper  improvement  to  place  on  the  average 
small  city  thoroughfare.  In  fact,  if  street  improvements  of 
this  character  must  be  carried  on  in  imitation  of  the  larger 
cities,  then  the  improvement  of  many  streets,  which  to  be 
useful  to  the  community  must  have  some  surfacing,  will  be 
long  delayed. 

Practically  every  small  city  has  three  quite  distinctive  types 
of  roads.  The  business  streets  proper,  the  residential  streets 
and  the  main  market  roads  extending  into  the  surround- 
ing farming  community,  and  forming  also  a  part  of  the  net- 
work of  main  county  and  state  highways.  While  these  three 
•  classes  of  streets  may  not  demand  different  types  of  pave- 
ment on  account  of  the  traffic  requirements,  they  do  require 
different  treatments  on  account  of  the  financial  requirements. 

The  business  street  of  a  small  city  demands  a  pavement 
that  can  be  easily  cleaned,  that  will  not  be  injured  by  large 
quantities  of  m,ud  tracked  on  the  surface,  that  does  not  in 
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itself  originate  dust,  and  that  needs  a  mmmiuin  of  repairs. 
If  these  requirements  be  met,  the  cost  is  not  so  important* 
for  property  values  and  property  incomes  are  high  enotigh 
to  justify  the  cost  of  any  of  the  standard  types  of  pavement. 
Taking  all  these  factors  into  consideration,  probably  the  most 
economical  and  satisfactory  form  of  pavenaent  for  the  busi- 
ness streets  of  the  average  small  city  is  cement  grouted  brick 
on  a  concrete  base. 

The  residential  streets  must  be  studied  very  carefully. 
There  are  very  few  small  cities  which  have  any  extended 
residential  districts  to  improve,  in  which  the  cost  is  not  the 
first  consideration.  On  the  main  through  roads  connecting 
market  centers  and  towns,  reasonably  wide  pavements  must 
be  used,  but  outside  of  these  a  single  roadway  with  wide 
parkings,  or  a  double  line  of  narrow  pavement,  with  a  wide 
center  parking  should  be  used  to  reduce  the  cost.  In  the 
districts  where  rents  and  property  values  are  highest,  some 
form  of  bituminous  pavement  may  be  used.  For  the  other 
districts,  bricks,  concrete  or  bituminous  coated  concrete 
should  be  used. 

The  paving  of  the  main  market  or  country  roads  through 
the  sparsely  b^uilt  district  encountered  just  within  the  cor- 
porate boundaries  of  every  small  city,  is  usually  the  most 
difficult  to  finance.  This  has  been  partly  because  the  im- 
provements have  been  estimated  on  the  basis  of  a  wide  road- 
way. The  actual  traffic  census  over  such  a  road  in  an  aver- 
age small  city  showed  approximately  900  vehicles  of  all  char- 
acters daily.  If  this  is  representative,  it  would  be  proper  to 
build,  beginning  with  the  sparsely  settled  district,  a  double 
track  roadway  of  brick  or  concrete,  and  widen  the  shoulders 
with  gravel  or  stone,  thus  treating  the  street  as  a  main  coun- 
try thoroughfare.  In  this  way  s^uch  an  improvement  would 
not  become  a  financial  impossibility. 


SEVENTH  SESSION,  2:39  P.  M. 

CHAIRMAN  CROSBY:  Gentlemen,  the  hour  for  the  meet- 
ing has  arrived  and  more  than  arrived.  At  the  morning's 
session  because  of  the  limited  time  we  were  unable  to  reach 
the  topic  of  "Street  Paving  in  Small  Cities."  The  paper  on 
this  subject  by  Mt.  MacDonald  of  Iowa  has  been  received 
and  will  be  printed,  but  in  order  to  save  time  and  as  Mr. 
MacDonald  is  not  present  I  will  call  on  or  ask  for  the  dis- 
cussion to  proceed  at  once.  The  first  gentleman  on  the  list 
for  the  discussion  is  Mr.  Boley,  of  Wisconsin.  Is  Mr.  Boley 
present?    Is  Mr.  Cairns  of  Waterbury,  Connecticut,  here?    Is 
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Mr.  Anderson  of  Illinois  here?    Is  Mr.  Hunter  of  Pennsyl- 
vania here?    Apparently  not. 

Now,  discussion  from  the  floor  is  in  order  and  any  gentle- 
man who  cares  to  speak  upon  this  subject  I  am  sure  the  con- 
vention will  be  very  glad  to  hear.  I  understand  that  some 
discussion  had  practically  been  promised.  I  hope  that  it 
will  be  forthcoming.    The  subject  is  an  interesting  one. 

If  there  is  no  discussion  we  will  proceed  with  the  regular 
program  of  the  afternoon.  The  first  topic  is  "Convict  Labor  in 
Road  Construction."  This  is  a  very  interesting  subject  to 
a  great  many  of  us,  I  am  sure,  and  the  paper  listed  is  a 
paper  by  Mr.  T.  J.  Ehrhart,  State  Highway  Commissioner  of 
Colorado.  I  regret  extremely  that  Mr.  Ehrhart  is  not  here 
because  Colorado  has  had  some  very  interesting  experiences 
in  convict  labor.    Mr.  Dickson,  will  you  speak  to  us? 

MR.  WILLIAM  DICKINSON  (Ridgway,  Pa.):  I  have 
built  28  concrete  bridges.  I  am  thankful  today  that  in  every 
one  of  those  28  bridges  my  heart  was  in  the  work.  From  the 
start  I  saw  the  necessity  of  giving  concrete  its  utmost  good, 
taking  the  highest  grade  of  concrete  that  could  be  made,  if 
it  was  going  into  bridge  construction.  I  was  pained  here 
the  other  day  when  I  heard  two  or  three  gentlemen  speak 
against  the  idea  of  permanency.  It  hurt  me.  I  would  build 
a  bridge  as  I  would  a  good  road,  keeping  in  view  perma- 
nency.   It  is  well  to  place  our  goal  just  as  high  as  we  can. 

Now,  what  I  most  earnestly  wish  to  do  is  to  bring  up  some 
mistakes  that  I  have  found  in  the  making  of  concrete  and  in 
specifications.  All  specifications  should  contain  a  require- 
ment for  clean  sand.  A  little  farther  along  you  see,  as  the 
gentleman  from  Ohio  read  the  other  day,  it  must  not  contain 
more  than  8  per  cent,  of  clay.  Why  any  clay?  Why  one 
per  cent,  of  clay?  I  have  conducted  experiments  along  that 
line  that  have  been  expensive,  .that  have  been  exhaustive, 
and  I  know  that  any  amount  of  clay  whatever  in  sand  is  dele- 
terious. Clean,  sharp  sand  is  as  necessary  in  the  ^nixture  as 
it  is  in  the  contract.  Now,  another  thing  in  regard  to  sand. 
All  sand  has  more  or  less  fine,  floury  dust;  sand  from  crush- 
ers, I  mean.  It  should  be  eliminated.  I  know  that  a  great 
many  will  not  agree  with  me  when  I  say  that  clay  is  dele- 
terious, but  before  any  of  you  put  up  a  great,  big  hoot  of 
derision  satisfy  yourselves  by  actual  demonstration  that  I  am 
in  error  and  I  will  stand  discredited. 

Another  point  is  with  gravel.  Round  gravel — I  am  speak- 
ing now  of  concrete  in  its  highest  efficiency — round  gravel  is 
worthless  for  concrete,  but  if  it  is  hard  and  crushed  it  is  one 
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of  the  finest  mat  Glials  in  the  world.  I  claim  that  every 
particle,  fine  or  coarse,  should  be  sharp  and  jaggy.  Clay  or 
dust  in  sand  is  on  a  parallel  with  the  man  who  experimented 
through  the  hard  winter  in  feeding  his  cows.  He  told  his 
wife  about  Christmas  that  he  had  really  come  to  the  con- 
clusion that  the  more  sawdust  he  put  in  the  corn  meal  the 
better  they  would  thrive.  It  is  the  cement  that  does  the 
work.    I  guess  that  is  all  along  that  line. 

You  can't  make  concrete  any  harder  than  the  aggregate 
you  use,  and  the  harder,  the  rougher,  the  more  angular  that 
is,  the  better.  Sand  and  concrete  both  should  be  graded. 
You  can  readily  understand  why.  The  better  it  is  graded 
the  less  the  voids;  the  more  strength  you  have  from  your 
cement,  your  cement  reaches  farther.*  (Applause.) 

CHAIRMAN  CROSBY:  I  am  sure  we  all  very  much  en- 
joyed hearing  Mr.  Dickinson,  and  he  expressed  some  very 
sound  views  in  an  unusual  way.  Now,  we  got  a  little  off  the 
track  of  the  program,  and  I  suggest  we  come  back  to  the 
program  itself  and  carry  that  through,  and  then  if  there  are 
any  outside  matters  which  are  of  interest  I  am  sure  the  con- 
vention will  be  glad  to  hear  them  and  discuss  them  to  the 
extent  .of  time  and  ability  afforded.  The  subject  for  dis- 
cussion now  is  convict  labor  in  road  construction.  Mr. 
Williams,  will  you  kindly  lead  the  discussion? 

A.  D.  WILLIAMS  (Chief  Road  Engineer  of  West  Vir- 
ginia):    Has  the  main  paper  been  read? 

CHAIRMAN  CROSBY:  The  main  paper  of  Mr.  Ehr- 
hart's  has  not  been  read.    If  you  prefer  I  will  have  it  read. 

MR.  WILLIAMS:  I  believe  it  would  probably  be  better 
to  have  someone  read  the  paper,  inasmuch  as  I  have  pre- 
pared no  paper.    Then  we  can  strike  into  the  discussion. 

CHAIRMAN  CROSBY:  The  man  I  relied  on  to  read  the 
paper  has  disappeared,  has  taken  advantage  of  my  back  be- 
ing turned,  so  with  your  permission  the  Chair  will  ma*-c  the 
attempt.  The  paper  is  by  Mr.  T.  J.  Ehrhart,  State  Highway 
Commissioner  of  Colorado.  "Convict  Labor  in  Road  Con- 
struction." 


Convict    Labor    in    Road    ConstructioB 

By  T.  J.  EHRHART 

State  Hifhway  Commissioner  of  Colorado 

The  question  of  convict  labor  is  a  very  important  onei. 
involving  as  it  does  in  our  state,  the  welfare,  care  and  treat- 
ment of  some  eight  hundred  men,  and  also  the  considerationj 
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that  must  be  given  to  the  matter  of  avoiding,  as  far  as 
possible,  competition  with  the  free  labor  outside  the  prison 
walls.  The  involuntary  slaves  of  the  commonwealth  who 
are  confined  for  specified  terms  in  the  State  Penitentiary,  are 
entirely  in  the  hands  of  and  at  the  mercy  of  the  government 
of  the  state. 

The  question  may  arise  as  to  whether  confining  these  men 
is  a  punishment  and  only  that,  or  whether  they  are  confined 
for  the  purpose  of  simply  protecting  the  public  from  further 
crimes  on  their  part,  with  the  hope  that  a  period  of  imprison- 
ment will  work  a  change  in  their  moral  nature,  such  that  at 
the  end  of  their  term  they  will  have  ceased  to  be  a  menace 
to  the  community.  If  the  first  idea  is  the  only  one,  that  is, 
that  the  committing  of  a  crime  must  be  punished,  and  that 
punishment  is  by  confining  a  man  at  hard  labor  for  a  certain 
teriti  of  years  without  considering  in  any  way  the  possibility 
of  changing  his  nature  so  that  he  may  cease  to  be  a  criminal 
upon  his  release,  then  the  proposition  would  resolve  itself^ 
into  the  state  simply  guarding  these  men  and  getting  all  they 
could  out  of  them,  without  any  regard  to  the  effect  upon 
the  men  themselves,  turning  them  loose  at  the  end  of  their 
term  in  practically  the  same  or  worse  condition  than  they 
were  when  they  entered  the  prison. 

It  seems  to  me  that  the  other  view  must  be  taken;  that  is, 
that  every  effort  must  be  made  during  the  term  of  imprison- 
ment, to  correct  the  criminal  impulses,  and  nourish  and  en- 
courage the  growth  of  moral  restraint,  so  that  the  prisoner 
can  be  usefully  employed,  and  leave  the  prison  a  law-abiding 
person. 

It  is  necessary  that  whatever  work  the  prisoners  are  placed 
at  should  be  of  a  useful  nature,  and  be  of  some  benefit  to 
them  upon  their  release. 

Many  different  forms  of  employment  for  the  prisoners  have 
been  tried  in  the  various  states  of  the  union,  from  the  contract 
system,  where  the  labor  of  the  men  is  contracted  to  certain 
parties  at  definite  sums  for  certain  definite  periods;  the  shop 
system,  where  the  prisoners  are  employed  inside  the  prison 
walls  at  such  work  as  can  be  secured  by  the  state,  such  as 
garment  making,  shoe  manufacturing,  and  making  of  other 
utensils  and  clothing.  In  addition  to  these  forms  of  labor, 
there  is  certain  necessary  work  about  the  prison,  requiring 
the  use  of  quite  a  number  of  men  in  the  bakery,  laundry, 
necessary  repairs  in  the  buildings,  the  care  of  the  livestock, 
and  the  care  of  the  prison  grounds.  These  are  incidental 
employments  which  take  care  of  a  small  number  of  the  total 
number  confined. 
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It  seems  to  me  that  the  method  of  contracting  to  indi- 
viduals the  labor  of  tbe  prisoners  has  always  resulted  in 
dissatisfaction,  mistreatment  of  the  men,  and  that  as  far  as 
the  prisoner  himself  is  concerned,  it  is  one  of  the  worst  forms 
of  labor  that  could  be  devised. 

The  making  of  garments  and  implements  by  the  prisoners 
for  sale  on  the  markets  has  also  been  objectionable,  both 
of  these  forms  being  competition  with  free  labor. 

In  Colorado  we  have  the  prisoners  doing  the  necessary 
work  about  the  penitentiary,  including  the  construction  of 
additional  buildings,  cell  houses,  hospitals,  etc.,  and  also  a 
'good  sized  farm,  upon  which  many  of  the  prisoners  arc  em- 
ployed during  the  season. 

In  addition  to  this,  beginning  in  1899,  the  State  started 
to  use  the  convicts  upon  the  construction  of  roads  of  the 
state. 

The  first  work,  in  1899,  was  done  in  the  upper  Arkansas 
River  Valley,  in  the  neighborhood  of  Buena  Vista,  under  a 
bill  introduced  in  the  Legislature  by  the  writer.  In  this 
year  considerable  work  was  also  done  in  Fremont  County 
by  the  convicts.  Later,  in  1905,  a  bill  was  introduced 
by  Senator  Lewis,  and  another  one  in  1907  by  Senator  Barella, 
the  latter  bill  providing  for  a  convict  built  road  from  the 
New  Mexico  state  line  at  the  south,  to  the  Wyoming  state 
line  on  the  north.  The  Lewis  bill  is  the  one  under  which 
our  convicts  are  now  being  successfully  worked  on  the  roads 
under  the  present  administration.     Copy  of  this  bill  follows: 

S.  B.  No.   224,  by  Senator  Lewis. 
AN  ACT 
Providing  for  the  working  of  convicts  in  Colorado  State  Peni- 
tentiary   upon    the    Public    Roads    and    Highways    within    any 
county  and  upon  the  streets  and  alleys  within  the  cities  and 
incorporated  towns  located  in  the^ State  of  Colorado. 

BE  IT  ENACTED  BY  THE  GENERAL  ASSEMBLY  OP  THE 
STATE  OP  COLORADO. 
Section  1:  Upon  the  written  request  of  a  majority  of  the 
board  of  county  commissioners  of  any  county  in  the  State  of 
Colorado,  the  Warden  of  the  Colorado  State  Penitentiary,  situ- 
ated at  Canon  City,  in  Premont  County,  shall  detail  such  con- 
victs as  in  his  judgment  he  shall  deem  proper,  not  exceeding: 
the  number  specified  in  said  written  request,  to  work  upon  such 
public  roads  and  highways  of  such  county,  or  streets  and  al- 
leys of  any  city  or  lnc9rporated  town  within  such  county  as 
shall  be  designated  in  said  written  request  of  said  county 
commissioners.  Provided,  that  such  county  shall  pay  all  addi- 
tional expenses  of  guarding:  said  convicts  while  working  upon 
said  public,  roads  and  highways  within  such  county,  and  shall 
furnish  all  tools  and  materials  necessary  in  the  performance  of 
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■aid  work;  And,  Provided,  That  when  said  work  is  done  within 
the  limits  of  any  city  or  incorporated  town  within  such  county, 
or  city  or  incorporated  town  where  said  work  shall  be  done 
shall  likewise  pay  all  additional  expenses  of  suardinsr  such  con- 
victs while  performing  said  work  and  shall  furnish  all  neces- 
sary material  used  in  said  work. 

Section  2:  Said  convicts  when  employed  under  the  provisions 
of  Section  1  of  this  Act  shall  not  be  used  for  the  purpose  of 
buildinff  any  bridsre  ob  structure  of  like  character  which  re- 
quires the  employment  of  skilled  labor. 

Section  8:  The  Board  of  Penitentiary  Commissioners  are 
hereby  empowered  to  adopt  a  special  rule  applicable  solely  to 
convicts  employed  on  the  public  work  herein  authorized  and 
contemplated,  whereby  convicts  so  employed  shall  be  srranted 
additional  sood  time  allowance,  conditioned  upon  their  srood 
behavior  and  cheerful  compliance  with  all  rules  that  may  be 
made  by  said  board  or  said  superintendent  for  the  management 
and  control  of  convicts  so  employed. 

Section  4:  All  acts,  or  parts  of  acts,  in  conflict  herewith  are 
hereby  repealed. 

Section  6:  In  the  opinion  of  the  Genera)  Assembly,  an  eroer- 
flrency  exists;  therefore,  this  act  shall  take  effect  and  be  in 
foroe  from  and  after  its  passage. 

Approved  April  11.  1905. 

Work  was  started  on  the  main  state  road  from  Trinidad 
to  the  New  Mexico  line,  and  finished  in  1907  by  Warden 
Cleghorn.  The  famous  "Sky  Line  Drive"  at  Canon  City  was 
also  completed  under  Mr.  Cleghorn's  administration,  and  the 
development  of  the  system  of  working  convicts  without  gun 
guards  and  solely  upon  honor  was  started  by  Mr.  Cleghorn. 
Our  present  Warden,  T.  J.  Tynan,  took  charge  of  the  work 
in  1909,  and  has  extended  and  developed  the  system,  until 
at  this  time  it  is  one  of  the  very  successful  adjuncts  of  the 
state  system  of  road  work. 

We  find  that  a  certain  proportion  of  the  men  confined  can 
be  advantageously  used  without  guards  on  the  state  roads, 
working  the  same  as  any  other  road  camp  would  work,  under 
the  direction  of  a  superintendent  and  foreman.  At  the 
present  time  there  are  about  300  convicts  employed  on  the 
roads  in  the  state  of  Colorado.  This  would  be  about  30  per 
cent  of  the  entire  number  of  prisoners  in  the  penitentiary. 
The  Warden  has  full  control  in  the  selection  of  these  men, 
taking  their  word  of  honor  that  they  will  not  attempt  to 
escape  or  go  away,  and  the  fact  that  less  than  1  per  cent, 
of  the  prisoners  employed  on  the  roads  during  the  last  six 
years  have  *  attempted  to  escape,  amply  testifies  to 
the  manned  in  which  the  prisoners  keep  their  word  There 
are  no  armed  guards  of  any  kind  employed  at  any  of  the 
road  camps  in  this  state.  The  number  of  prisoners  to  a  camp 
runs  from  25  to  50;  there  is  one  superintendent  in  charge 
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of  the  construction  and  of  the  men,  at  each  camp.  He  is 
assisted  by  one  to  three  foremen,  as  may  be  required,  accord- 
ing to  the  character  of  the  work  and  the  number  of  men 
in  the  gang.  The  men  are  absolutely  free,  except  during 
working  hours,  but  they  are  required  to  keep  within  the 
vicinity  of  the  camp.  The  night  watchman  is,  as  a  rule,  one 
of  the  prisoners.  The  men  are  sheltered  in  tents,  which  are 
provided  with  stoves,  plenty  of  warm  bed  clothing,  and  they 
are  also  furnished  good  substantial  clothing  from  the  peni- 
tentiary; they  are  also  furnished  tobacco,  plenty  of  good  food, 
with  the  extras  of  the  season;  have  their  ball  games  and 
other  sports  on  holidays,  and  on  Sundays  have  religious 
services;  when  close  to  streams  where  fish  abound,  they  have 
their  fishing,  and  in  fact  are  really  enjoying  nearly  the  same 
freedom,  except  the  ability  to  leave  the  camp,  that  any  other 
man  would*  enjoy  at  a  free  labor  camp.  The  open  air  work 
is  beneficial  to  their  health,  they  have  learned  to  handle  tools, 
and  to  do  a  fair  day's  work,  and  the  fact  that  they  have  been 
trusted  and  earned  the  regard  of  the  officials  in  charge,  most 
certainly  has  had  a  beneficial  effect  upon  them. 

The  state  pays  no  wages  or  per  diem  to  these  men,  but 
allows  them,  under  the  law  and  the  regulations  of  the  peni- 
tentiary officials,  an  allowance  for  their  work,  which  taken 
together  with  allowance  for  good  behavior,  practically  cuts 
their  minimum  sentence  in  half. 

As  far  as  the  effect  upon  the  prisoner  is  concerned,  their 
employment  upon  the  roads  is  absolutely  a  success,  and  even 
were  there  no  profit  to  their  employment  to  the  state,  outside 
of  that,  I  believe  it  should  be  continued  for  that  reason  alone, 
but  the  states  does  get  returns  from  the  men  by  the  work 
accomplished.  The  records  of  cost,  kept  by  the  camps  in 
our  state,  show  that  the  total  cost  per  man  per  day  in  the 
camps  for  food  for  the  prisoner,  all  extras,'  such  as  tobacco, 
and  other  incidentals  and  including  the  cost  of  food  for  the 
stock  employed  in  bringing  supplies  and  other  work,  will  run 
from  about  60  to  90  cts*.  per  day  per  man,  and  the  average 
cost  per  man  per  day  actually  worked  on  the  road  varies 
from  about  80  cts.  to  $1.50  per  day.  The  cost  of  the  work 
accomplished  will,  of  course,  vary  with  the  character  of  the 
work  and  will  run  from  $500  per  mile  to  $5,000.  It  seems  to 
me  from  our  experience  in  this  state  that  the  economy  of  the 
'  use  of  prisoners  is  reached  when  the  road  camps  contain  not 
less  than  about  25  to  30  men  as  a  minimum;  that  40  to  50 
men  would  be  a  better  sized  camp  for  the  reason  that  the 
overhead  charges  are  nearly  the  same  in  either  case,  and  if 
the  camp  is  too  small,  then  the  overhead  charges  run  too  high. 
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The  location  of  the  camp  and  the  cost  of  transportation  of 
the  prisoners  going  and  coming  is  an  item  which  needs  con- 
sideration, as  if  a  number  of  short  term  men  are  placed  at 
any  great  distance  from  the  penitentiary,  the  cost  of  bringing 
them  to  the  work  and  returning  them  for  a  few  months'  em- 
ployment would  bring  the  charges  up  considerably. 

Another  point  that  might  be  mentioned  is  the  employment 
of  satisfactory  and  sufficient  tools  and  machinery  for  doing 
the  work.  We  have  found  that  the  employment  of  drilling 
machines  for  rock  work  is  a  very  economical  expenditure, 
and  for  the  grading,  that  the  use  of  a  road  grader  and  other 
forms  of  road  machinery  are  also  profitable  investments. 

Our  state  has  all  nationalities  represented  in  the  prison, 
and  on  our  road  work;  men  who  have  been  convicted  of  all 
characters  of  crime  against  the  established  rules  of  society. 

In  conclusion,  in  the  gradual  development  of  Ithis  system 
of  employment  of  prisoners,  which  has  gone  through  its 
various  phases  in  the  past  fourteen  years^we  have  developed 
what  seems  to  be  a  satisfactory  method  of  employment  for 
the  trustworthy  prisoners,  an  employment  which  is  far  su- 
perior  to  any  of  the  old  contract  or  factory  system  methods. 


CHAIRMAN  CROSBY:  The  paper,  as  was  to  be  expect- 
ed, is  extremely  interesting,  and  I  am  sure  we  will  listen 
now  with  interest  to  Mr.  Williams'  discussion.  Mr.  Williams. 
(Applause.) 


MR.  WILLIAMS:  Mr.  Chairman  and  Gentlemen:  Look- 
ing over  Mr.  Ehrhart's  paper  and  noting  the  fact  that  he  was 
practically  the  author  of  the  law  under  which  they  are  work- 
ing in  Colorado,  it  would  rather  appear  that  he  is  a  veteran 
in  the  prison  labor  cause  and  no  great  suggestions  could  be 
expected  from  a  novice.  Yet  every  observing  tenderfoot, 
as  he  passes  through,  has  some  impressions  that  he  can  at 
least  carry  with  him  during  the  remainder  of  his  life. 

Those  of  us  whom  you  might  say  are  novices  in  prison  labor 
have  discovered  some  things  not  covered  in  Mr.  Ehrhart's 
paper.  In  the  first  place,  Mr.  Ehrhart  deals  with  this  subject 
more  or  less  from  the  standpoint  of  the  ideal,  and  I  wish  to 
deal  with  it  through  experience  and  observation  from  the 
side  of  the  real.  There  is  quite  a  difference  in  certain  imagin-  ' 
ary  pictures  from  those  which  we  really  are  able  to  produce, 
for  many  an  artist  has  drawn  in  his  imagination  the  most 
beautiful  scenes,  which,  when  placed  on  the  canvas,  pre- 
sented  a  great  contrast. 
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The  subject  of  prison  labor  is  a  big  one.  It  is  a  broad 
one,  and,  I  want  to  say  before  entering  into  the  subject  far- 
ther, it  is  a  deep  one.  It  is  a  much  bigger  problem  than  a 
great  many  of  us,  at  first  thought,  consider  it  When  we 
come  to  consider  that  throughout  the  hundreds  of  years  that 
humanity  has  been  dealing  with  the  question  of  prison  labor 
and  the  transgressor  of  laws,  and  note  how  little  progress 
we  have  made,  we  then  can  realize  that  we  are  up  against 
one  of  the  biggest  problems,  possibly,  that  we  are  confronted 
with. 

Mr.  Ehrhart  raises  some  objection  to  the  contract  system. 
I  believe  from  my  limited  experience  in  connection  with 
prison  propositions,  that  I  have  run  up  against  but  few  men 
who  have  the  real  conception  of  the  evil  of  contract  prison 
labor.  The  idea  that  is  exploited  by  a  great  many  holding 
that  prison  labor  in  competition  with  free  labor  is  injurious, 
is  a  fallacy  when  we  come  to  consider  that  all  the  prison 
labor  that  at  the  present  time  is  working  under  the  contract 
system  is  less  than  15,000,  and  when  we  come  to  compare 
the  amount  of  production  by  all  prison  contracts  as  against 
the  needs  and  demands  we  find  that  it  amounts  to  but  little. 
Therefore  that  part  of  it  need  not  be  considered.  But,  gen- 
tlemen, the  evil,  the  gigantic  evil  and  the  curse  of  the  con- 
tract system,  lies  in  the  division  of  authority.  You  have  two, 
lines  of  authority.  On  one  hand  you  have  the  representa- 
tives of  the  law  placing  on  the  man  a  certain  amount  of 
pressure  to  bring  about  a  certain  degree  of  discipline,  while 
on  the  other  hand  you  have  the  representative  of  the  con- 
tractor striving  to  get  out  of  that  poor  unfortunate  victim 
every  ounce  of  energy  that  he  can  develop  in  the  period  of 
time  that  he  is  in  his  service.  There,  particularly,  gentle- 
men, lies  the  curse  of  the  contract  system.  There  is  where 
the  poor  unfortunate  man  who  has  fallen  victim  to  the  grip 
of  the  law  is  being  pressed  by  the  weight  of  the  law  itself 
and  likewise  by  the  representative  of  the  contractor,  who  is 
striving  to  take  from  him  every  particle  of  energy  that  he 
has. 

The  object  of  imprisonment  or  confinement  in  prison 
must  be  resolved  into  two  things:  First,  to  protect  society 
from  the  violence  of  the  man  who  has  committed  the  crime. 
To  protect  society  from  a  repetition  of  the  same  crime  that 
he  has  once  committed.  And  the  second  most  important 
purpose  for  which  the  prison  should  be  used  is  to  lift  that 
man  from  the  state  of  citizenship  in  which  he  was  existing 
when  he  committed  the  crime  to  a  citizen  of  character, 
capable  of  maintaining  himself,  capable  of  living  a  better 
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life;  yea,  capable  of  being  a  man.  Now,  when  we  take  these 
two  particular  objects  as  our  guide,  the  first  thing  that  we 
must  consider  is  the  line  of  employment  and  the  effect  of 
that  employment,  so  as  to  produce  within  that  man  a  better 
character  and  a  better  citizen. 

Now,  you  can  take  any  man,  I  don't  care  who-  he  is  or 
where  he  comes  from,  tie  him  up  to  one  position,  keep  him 
sitting  in  idleness  for  a  period  of  time,  and  during  that  period 
that  man  will  deteriorate  physically,  and  by  the  physical 
deterioration  he  depreciates  mentally,  because  of  the  vitality 
of  the  body  failing  to  keep  up  the  necessary  cell  production 
to  produce  the  proper  mental  expansion.  Therefore,  idle 
confinement  or  solitary  confinement  instead  of  being  a  hu- 
mane proposition,  instead  of  having  within  it  the  elements 
of  correction  and  production  in  the  unfortunate  man  has 
nothing  except  the  elements  of  deterioration,  destruction 
and  degeneracy  and,  when  that  man  is  liberated  from  prison, 
instead  of  being  a  better  citizen,  a  more  useful  citizen,  he  is 
less  capable  of  taking  care  of  himself*  than  when  he  was 
first  put  in  jail  or  prison.  Therefore,  it  is  necessary  to  give 
to  the  man  who  is  confined  in  prison  some  kind  of  useful 
employment 

Then  the  next  question  that  comes  to  us  is  what  kind  of 
employment  will  give  the  best  results?  What  class  of  em- 
ployment can  we  use  to  get  the  best  results  out  of  the  pris- 
oner so  as  to  make  the  best  man  out  of  him  and  at  the  same 
time  as  nearly  as  possible  make  him  self-sustaining  during 
the  period  he  is  in  the  public's  care.  When  a  man  trans- 
gresses a  law,  immediately  that  man  becomes  a  debtor  to 
society.  He  owes  society  for  the  transgression  of  that  law 
because  society  has  made  the  law  for  society's  protection. 
Every  law  that  we  have  is  the  product  of  necessity,  or  be- 
lieved necessity,  when  it  comes  to  the  question  of  protecting 
society,  and  the  man  who  transgresses  the  law  becomes  a 
debtor  not  only  for  the  amount  of  expense  necessarily  in- 
curred by  enforcing  the  law,  but  because  of  the  regular  and 
general  rule  of  society;  therefore,  that  man  is  due  to  render 
to  society  and  from  the  period  of  his  life  and  from  his 
energy  and  his  service  something  to  compensate  for  that 
wrong.  There  is  no  other  way  of « measuring.  That  being 
true,  it  is  necessary  that  we  work  the  prisoner  so  as  to 
develop  him,  bring  him  back,  that  is  society's  duty  to  him. 
Now,  how  best  can  we  do  it? 

We  cannot,  as  wc  have  figured  it  out,  use  altogether  the 
contract  system,  because  it  does  not  pay  to  make  out  of  the 
man  a  worse  citizen  than  he  was  before  we  put  him  in  there. 
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There  is  only  one  way  that  we  can  really  build  up  a  man, 
and  that  is  to  make  it  to  his  own  personal,  individual  inter- 
est There  must  be  a  direct  appeal  to  me  to  get  me  to  act. 
Something  must  reach  the  inner  man.  Every  man  that  is  in 
prison  today  has  that  peculiar  and  particular  individual  pride 
within  himself  notwithstanding  the  fact  that  he  has  fallen. 
And  another  thing:  Practically  every  man  who  has  been 
convicted  of  a  crime  carries  a  feeling  that  society  has  it  in 
for  him.  He  has  a  feeling  that  society  is  his  enemy,  and  that 
is  another  side  that  we  must  deal  with.  Now,  the  best  way 
to  get  the  best  results  out  of  a  man,  as  we  all  know  from  our 
own  experience,  from  our  own  physical  being,  is  open  air 
employment,  employment  out  of  doors,  employment  where 
the  songs  of  the  birds  and  the  whispers  of  nature  lend  him 
inspirations.  Possibly  there  is  no  other  place  in  which  the 
public,  as  a  whole,  has  more  interest  and  from  which  it  gets 
more  benefits,  than  the  public  road,  and  for  that  reason  the 
public  road,  insofar  as  the  prisoner  can  be  used  upon  it,  is  a 
practical  place  to  use  him.  But,  gentlemen,  we  cannot  ex- 
pect to  use  all  of  the  prisoners  that  we  have  in  any  state 
institution  upon  the  public  road  successfully  and  profitably. 
I  believe  that  Mr.  G.  P.  Coleman,  of  Virginia,  when  he  said 
some  weeks  ago  that  the  prisoners  should  be  divided  into 
four  classes,  struck  the  keynote  of  the  prison  labor  proposition. 
Class  No.  1  would  include  second-term  men,  life-term  men 
and  undesirable  or  dangerous  characters.  These  should  be 
worked  inside  of  some  kind  of  walls  where  they  can  be  kept 
under  strict  guard.  Class  No.  2,  takes  in  those  that  could 
be  used  in  stockades  or  places  where  a  minimum  amount  of 
guarding  would  be  necessary,  for  the  purpose  of  quarrsring 
stone,  manufacturing  brick  and  other  road  materials.  Class 
No.  3 — the  honor  system  men,  or  honor  men,  as  you  might 
term  them — those  that  could  be  used  upon  the  public  road 
without  guards,  but  under  the  direction  of  a  superintendent 
Class  No.  4,  those  who  could  be  paroled  and  used  in  main- 
tenance. The  state  or  county  should  provide  places  for  them 
to  live,  where  their  fai^ilies  could  be  with  them,  and  give 
them  a  certain  specific^  territory  over  which  to  work.  In 
these  you  have  provided  a  course  of  reform — an  object  for 
the  man  to  go  from  one  stepping  stone  to  another  while 
under  the  care  and  protection  of  the  authorities.  He  should 
be  protected  until  he  can  demonstrate  to  society  his  capa- 
bility of  taking  care  of  himself.  I  do  not  believe  that  we 
can  enlarge  upon  that  and  make  a  better  system.  None  of 
us  yet  has  worked  out  the  ideal  way.  In  many  respects  we 
are  following  the  blind  paths  of  precedent 
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Now,  in  West  Virginia  we  have  been  trying  prison  labor 
during  the  past  year,  so  far  as  the  state  prisoners  are  con- 
cerned; but  we  have  been  working  the  county  prisoners  for 
some  years.  The  last  legislature  passed  a  law  providing 
that  the  state  prisoners  should  be  worked  upon  the  public 
roads  under  rules  to  be  formulated  by  the  State  Road  De- 
partment and  the  State  Board  of  Control  which  has  charge 
of  all  public  institutions  in  the  state.  These  prisoners  were 
contracted  to  the  counties,  there  being  no  provision  to  take 
care  of  them,  at  75c.  per  day,  the  county  paying  for  the 
days  actually  worked,  the  state  furnishing  the  guards,  all  of 
the  supplies  and  the  camp.  I  have  here  the  report  of  these 
camps  from  the  time  they  began  work  up  to  December  1. 
Camp  No.  1,  consisting  of  30  men,  from  June  8  to  December 
1,  did  3,534  days'  work.  It  cost  $1.03  per  day  for  each  day's 
labor  in  that  camp. 

Camp  Na  2,  of  20  men,  cost  an  average  of  $1.5&  per  day's 
labor.  The  loss  was  56c  per  day.  Camp  No.  3,  with  25  men, 
cost  $1.16  per  day,  showing  a  total  loss  of  $284.51. 

The  point  I  want  to  make  here  is  that  camp  No.  1  had 
over  it  besides  the  guards,  an  engineer  to  look  ofter  the  work 
all  the  time.    The  state's  loss  on  that  camp  was  $407. 

Camp  No.  3  had  an  engineer  over  it,  and  the  .state's  loss 
on  that  was  $284.  We  worked  Camp  No.  2  without  an  en- 
gineer, and  the  state'-s  shortage  on  that  was  $1,292.  Here  is 
the  difference  in  the  management  and  the  handling  of  the 
men.  This  report  did  not  come  to  our  office  until  after 
December  1  or,  I  wish  to  state  to  you,  that  there  would  have 
been  some  remedy  before  that  time.  But  I  want  to  tell  you 
of  our  mistakes  for  your  benefit.  I  do  not  believe  in  dis- 
cussing the  ideal  always;  I  believe  that  oftentimes  we  can 
get  more  good  out  of  some  other  man's  mistakes  or  our  own 
mistakes  than  we  can  from  our  successes. 

Now,  as  to  the  efficiency  of  the  prison  labor  as  compared 
to  day  labor.  We  had  a  chance  to  try  this  out  side  by  side, 
with  equal  crews  on  the  same  class  of  material,  on  the  same 
piece  of  road.  The  cost  of  moving  and  grading  unclassified 
material  with  prison  labor  was  30  cts.  per  cu.  yd.  at  Camp  No. 
1,  and  83  cts.  with  day  labor  on  the  same  piece  of  work.  That 
is,  counting  the  same  cost  of  teams  and  the  same  foremen 
charges  against  each.  The  cost  of  moving  unclassified  mate- 
rial at  Camp  No.  3,  from  the  date  of  the  camp's  establish- 
ment to  December  1,  the  material  running  about  30  per  cent, 
stone  and  70  per  cent,  earth,  was  23  cts..  including  all  over- 
head charges.  We  used  prison  labor  also  in  constructing 
some  culverts  of  reinforced  concrete  and  that  cost  us  by 
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prison  labor  $6.92.  The  plain  concrete  in  culvert  work  cost 
ns  between  $4  an^  $5  per  cu.  yd.  as  against  about  60  per  cent, 
higher  prices  for  day  labor.  Now,  the  reason  for  this  wide 
difference  can  be  explained,  so  far  as  this  comparison  is 
concerned,  first,  that  these  particular  crews  were  selected 
from  between  eleven  and  twelve  hundred  prisoners,  they 
were  select  men;  they  were  on  the  job  every  day  and  worked 
faithfully  and  steadily.  On  the  other  hand,  the  demand  from 
the  mines  and  the  oil  and  lumber  regions  in  our  state  is  such 
thai  the  better  class  of  laborer  has  a  continuous  job,  and  it 
is  hard  to  get  this  labor  to  work  on  the  public  roads.  The 
efficiency  of  the  prison  labor  as  here  compared  is  with  the 
best  select  bunch  of  prisoners,  as  against  very  ordinary  day 
laborers.  That  comparison  is  fair  to  both  the  prisoners  and 
to  the  day  laborer,  but  would  vary  if  all  our  prisoners  were 
worked. 

Now,  as  to  the  county  prisoners:  Wherever  there  are  six 
or  more  prisoners  in  the  county  jails,  we  have  them  at  work. 
These  are  worked  by  the  county  engineer  or  county  authori- 
ties, and  the  only  additional  expense,  so  far  as  these  men  are 
concerned,  is  that  of  guarding.  A  jailer  costs  10  cts.  a  day 
extra  when  these  men  work.  He  gets  50  ct$.  a  day  for  the 
board  and  keeping  of  these  men  when  they  are  not  working 
or  when  they  return  to  jail  for  dinner,  and  60  cts.  if  they  are 
working  beyond  the  jail  or  where  he  has  to  send  dinners  out 
to  them. 

Since  we  have  been  tabulating  the  records,  from  June  1, 
we  have  been  able  to  get  out  of  our  jail  prisoners  between 
8,200  and  8,300  days'  work  a  month.  We  can  give  you  some 
idea  of  the  value  of  our  jail  prisoners'  labor.  In  one  county, 
the  authorities  were  not  exactly  opposed  to  prison  labor, 
but  they  had  some  local  people  that  opposed  it,  and  the 
fellows  wanting  to  make  everything  smooth  and  nice  at 
home,  tried  to  listen  to  that  clamor.  We  asked  time  and 
time  again  to  have  the  men  put  to  work,  and  the  same  nice, 
smooth  promise  would  coriie  and  the  next  day  or  next 
week,  the  same  condition  existed.  •  Finally  the  department 
senred  notice  on  the  county  commissioners  that  we  would 
give  them  10  days  in  which  to  put  those  men  to  work  or 
else  we  would  apply  for  a  mandamus  and  test  the  law.  We 
received  a  very  nice  letter  from  the  chairman  of  the  board 
of  commissioners,  saying  they  were  making  arrangements 
to  put  the  men  to  work.  Six  weeks  after  the  men  were  put 
to  work  the  sheriff  of  the  county  in  making  his  report  said 
he  would  like  us  to  see  what  these  green  men  had  accom- 
plished.    He  said,  "It  has  surprised  all  of  us,  and  I  want  to 
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say  to  you  now  that  prison  labor  in  this  county  has  come 
to  stey." 

Now  the  advantage  of  working  a  jail  prisoner  we  find  is 
this:  Many  and  many  a  fellow  who  will  commit  a  small 
crime  for  the  purpose  of  getting  a  short  term  in  jail  shuns 
the  idea  of  getting  out  and  putting  in  that  many  days  at 
work.  This  has  had  the  salient  effect  of  reducing  the  re- 
peaters, as  you  might  call  them,  in  the  county  jaiL  Not  only 
that,  but  this  class  of  citizens  has  been  materially  benefited, 
and  a  number  of  fellows  that  prior  to  our  establishing  this 
law  were  constantly  getting  in  jail,  after  one  period  of  county 
road  work  went  right  out  and  settled  down  and  are  making 
good  and  useful  citizens.  Those  who  had  been  the  street 
bums  prior  to  that  time  are  now  working. 

The  advantage,  gentlemen,  as  I  see  it,  in  prison  labor,  is 
not  so  much  the  great  saving  that  we  are  going  to  get  from 
it,  but  the  saving  in  reducing  the  desire  on  behalf  of  a  certain 
class  of  fellows  to  be  a  charge  upon  the  public  for  minor 
crimes.  The  makin^^  of  these  men  better  citizens  so  they 
will  be  self-supporting  and  producers  instead  of  idle  con- 
sumers, is  the  biggest  gain  that  we  are  going  to  get.  So 
far  as  the  comparative  value  of  prison  labor  and  day 
labor  is  concerned,  after  the  cost  of  guarding  and  everything 
is  summed  up,  I  believe  that  there  will  be  but  little  saving 
except  the  benefit  direct  to  the  prisoner  and  to  society. 
And  if  we  can  do  this,  gentlemen,  I  think  and  feel  satisfied 
that  the  whole  proposition  is  worth  the  effort,  because  after 
all  is  said  and  done,  what  have  we  done  for  the  benefit  of 
mankind,  what  has  our  government  done  to  make  better  the 
generation  in  which  we  live  and  make  stronger  the  chances 
for  better  men  in  the  generation  that  is  to  follow?  If  we 
can  reduce  the  desire  for  crime,  that  is  the  desire  to  be  idle 
loafers,  by  making  the  right  impression  upon  the  boy  that 
falls  in  wrong,  by  letting  him  know  that  he  must  work,  and 
by  the  sweat  of  his  face  he  must  exist,  we  have  accomplished 
about  all  that  we  can  hope  to  get  out  of  the  prison  labor 
problem. 

Then,  gentlemen,  I  would  say  first,  let  the  prisoner  help 
to  build  the  roads,  construct  them  by  his  labor  so  that  he 
may  realize  that  society  is  not  indebted  to  him,  but  he  is  in- 
debted to  society,  and  that  when  the  roads  are  constructed 
that  the  development  of  the  roads  will  raise  the  standard  of 
citizenship,  and  in  raising  the  standard  of  citizenship  in  all 
our  communities  we  will  lessen  the  cause  for  crime  and  there- 
for benefit  humanity  in  general  Thank  you,  gentlemen. 
(Applause.) 
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CHAIRMAN  CROSBY:  I  am  sure  we  all  appreciate  very 
much  Mr.  Williams'  remarks,  and  especially  his  attitude  on 
this  question,  and  I  am  sure  we  have  gained  by  our  failures. 
We  all  care  really  more  for  our  failures  than  our  successes. 
In  that  connection  it  might  not  be  inappropriate  to  point 
out  that  which  Mr.  Williams  spoke  of,  that  after  the  season 
was  ended  a  record  came  into  the  office  showing  a  loss  at  one 
camp  considerably  greater  than  there  was  at  the  others. 
Now,  without  meaning  to  suggest  that  there  was  any  failure 
on  Mr.  Williams'  part  it  will  be  recognized,  I  think,  if  the 
Chair  suggests  that  had  such  a  system  prevailed  as  would 
have  indicated  that  loss  as  about  to  occur,  rather  than  having 
occurred,  it  would  have  been  of  considerable  advantage  to 
the  department 

The  next  speaker  on  this  subject  on  the  list  is  Mr.  Bowlby. 
Mr.  Bowlby,  the  State  Highway  Engineer  of  Oregon.  Is 
Mr.  Bowlby  here? 

Is  Mr.  Buffum,  State  Highway  Commissioner  of  Missouri, 
here? 

Mr.  Kerr,  Assistant  Engineer  of  the  Louisiana  State  High- 
way Department  is  here,  or  has  been  here.  Mr.  Kerr  of 
Louisiana. 


CHAS.  M.  KERR  (Assistant  Engineer,  Louisiana  State 
Highway  Department):  After  having  heard  Mr.  Ehrhart's 
paper  upon  the  fitness  of  convict  labor  for  road  construction, 
I  feel  that  there  is  hardly  anything  further  to  be  brought  for- 
ward upon  the  subject,  as  he  has  so  ably  covered  the  ground 
Anyone  having  had  experience  with  labor  of  this  sort,  and 
who  can  appreciate  the  value  of  it,  and  has  the  welfare  of  the 
prisoner,  from  a  humane  standpoint,  at  heart,  will  readily 
agree  with  his  views. 

Just  as  truly  as  there  have  been  crime  and  criminals  since 
the  beginning  of  time,  so,  no  doubt,  it  will  be  for  all  time  to 
come|,  and  the  scientific  handling  of  those  unfortunates  who 
come  under  the  ban  of  the  law  will  mark  a  great  stride  in 
the  right  direction  in  the  progress  of  civilization. 

There  is  no  just  reason  to  believe  that  because  a  human 
being  has  broken  the  law  governing  society  he  is  necessarily 
a  permanent  menace  to  it,  and  should  therefore  be  treated 
as  an  outcast  and  given  no  opportunity  to  repent  of  his 
wrong-doing,  and  no  chance  to  come  back  and  make  good, 
thereby  re-establishing  his  claims  to  citizenship,  and  the  re- 
spect of  his  fellowmen.  Many  a  crime  is  committed  in  the 
heat  of  passion,  or  under  circumstances  in  which  the  offender 
has  otherwise  momentarily  lost  control  of  himself,  circum- 
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Stances  that  may  happen  but  once  in  a  lifetime,  and  it  is  de- 
cidedly unfair  to  turn  against  one  so  unfortunate  and  not  give 
him  a  chance  to  pay  his  debt  to  his  state  and  community  in 
such  a  way  that  at  the  expiration  of  his  term,  shortened  by 
good  behavior,  he  will  be  able,  if  given  the  opportunity,  to 
resume  his  former  position  and  good  standing  in  society. 
For  this  reason,  the  penal  institutions  of  our  country  should 
not  be  places  where  punishment  is  meted  out  to  offenders 
without  regard  to  the  moral  effect  upon  the  prisoners  them- 
selves, by  inflicting  indignities  and  unnecesary  hardships  and 
privations  upon  them.  These  institutions  should  have  a  ten- 
dency to  exert  a  good  influence,  and  to  pursue  a  corrective 
and  educational  policy  in  regard  to  those  convicted  of  crime, 
so  that  when  one  has  served  his  time  and  is  discharged  he 
may  leave  the  penitentiary  a  better  man  than  when  he  en- 
tered it 

It  is  useless  to  dwell  upon  the  evils  of  the  contract  sys- 
tem, and  the  necessity  of  abolishing  this  relic  of  barbarism 
from  our  prisons.  No  private  individual  or  corporation  has 
the  right  to  make  use  of  and  profit  by  the  misfortune  of  the 
state  prisoners,  especially  as  under  such  a  system  the  lot  of 
the  convict  is  often  worse  than  slavery  in  its  worst  forms. 
When  anyone  has  broken  the  law  and  is  convicted,  he  owes  a 
debt  to  his  state  which  he  should  be  made  to  pay  in  a  way 
profitable  only  to  his  state  and  himself,  since  he  is  an  item  df 
expense  to  the  community.  And  in  my.  opinion,  there  is  no 
system  whereby  more  good  can  be  accomplished  to  all  con- 
cerned than  the  employment  of  all  able-bodied  male  prison- 
ers upon  the  improvement  and  construction  of  good  roads. 

It  would  be  next  to  impossible  to  have  fixed  rules  and 
regulations  governing  the  details  under  which  convicts  should 
labor  in  all  sections  of  our  country.  A  system  that  may 
work  satisfactorily  in  one  state  may  not  do  at  all  in  another, 
and  so  the  general  methods  of  the  management  of  convicts 
in  road  construction  are  necessarily  governed  by  local  condi- 
tions. For  example,  the  great  majority  of  convicts  in  ray 
state  are  negroes,  and  experience  with  the  average  convict 
of  this  class  firmly  establishes  the  fact  that  the  "honor  sys- 
tem'* would  be  a  dismal  failure  if  put  to  the  test  in  the  true 
sense  of  the  word.  However,  when  a  prisoner  shows  that 
trust  can  be  placed  in  him,  his  position  is  not  far  different 
from  what  it  would  be  if  the  "honor  system"  were  in  actual 
practice  with  us.  As  we  in  Louisiana  have  successfully  dem- 
onstrated the  efficiency  of  convict  labor  in  the  construction 
of  many  miles  of  highways,  I  will  give  you  a  short  resum^ 
of  the  system  as  practiced  by  us: 
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When  the  Highway  Department  of  the  State  of  Louisiana 
first  came  into  official  being,  upon  the  morning  of  February 
6,  1911,  little  had  been  previously  done  by  the  state  to  fur- 
ther the  cause  of  good  roads.  In  fact,  previous  to  the  year 
1909,  rural  road  effort  in  Louisiana  was  mostly  confined  to 
spasmodic  spurts  of  energy  on  the  part  of  individuals,  paro- 
chial authorities,  communities  and  others,  each  on  its  own 
responsibility  and  each  in  its  own  peculiar  way,  with  limited 
means,  striving  simply  to  accomplish  something  somewhat 
more  advanced  than  Nature  had  already  vouchsafed  them. 

In  this  year,  under  a  broad  proposition  advanced  by  the 
Governor  of  the  state,  in  the  absence  of  state  organization, 
an  understanding  was  reached  by  which  the  state  should  fur- 
nish the  services  of  the  Board  of  State  Engineers  for  all  en- 
gineering work,  and  the  forces  of  the  State  Penitentiary  for 
construction  work;  the  police  juries  of  the  parishes  should 
furnish  funds  for  the  actual  expenses  incident  to  same,  and 
the  United  States  should  furnish  superintendence  along  model 
lines.  This  resulted  in  many  excellent  road  projects  being 
proposed  and  executed  during  the  following  year — so  much 
so,  that,  at  the  session  of  the  General  Assembly  of  the  state 
in  1910,  a  law  was  passed  requiring  the  Board  of  State  En- 
gineers to  assuhie,  under  certain  conditions,  control  of  the 
highways  of  the  state;  to  employ  a  highway  engineer;  to  de- 
fine his  powers  and  duties  and  fix  his  compensation;  to  au- 
thorize the  construction  and  maintenance  of  highways  by 
contract  or  by  the  Highway  Engineer;  to  provide,  under  cer- 
tain regulations,  for  the  working  of  convicts  on  highways; 
to  authorize,  by  expropriation  or  otherwise,  the  acquisition 
of  right  of  way  for  highways,  drainage  canals  or  ditches,  to 
provide  revenue  for  carrying  out  the  objects  and  purposes 
of  the  law,  and  for  the  disbursement  thereof;  to  require  the 
parishes,  cities,  towns  and  villages  to  contribute  a  certain 
proportion  of  the  cost  of  construction  and  maintenance;  and 
definitely  defining  the  meaning  of  the  name,  "state  highway." 

One  of  the  most  valuable  provisions  of  the  law  soon  de- 
veloped in  the  fact  that  the  state's  convicts  could  be  utilized 
upon  its  highways,  enabling  the  consideration  of  projects 
otherwise,  by  reason  of  inadequate  means,  practically  prohib- 
itive; it  being  demonstrated,  that  when  properly  organized, 
equipped,  directed  and  handled,  such  forces  offer  the  most 
direct,  systematic  and  economical  method  by  which  to  arrive 
at  comprehensive  results. 

Unfortunately,  the  life  of  the  demonstration  was,  from 
causes  over  which  there  was  no  control,  of  only  a  short 
duration. 
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Other  works  of  public  improvement  upon  the  construction 
and  maintenance  of  which  the  state  was  immediately  more 
vitally  concerned  demanded  the  withdrawal,  for  at  least  the 
time  being,  of  the  convict  forces  from  highway  work. 

Particular  reference  is  had  to  the  construction  and  main- 
tenance of  the  public  levees  of  the  state  which,  by  reason  of 
two  successive  periods  of  extreme  high  water  in  the  Valley, 
entailing  more  readjustment  than  usual,  had  to  be  given 
precedence  over  all  else. 

Therefore,  at  present,  all  work  in  progress  by  the  Highway 
Department  is  being  prosecuted  under  contracts  or  by  force 
account,  and  while  of  course,  the  standard  of  efficiency  is  in 
every  respect  maintained,  the  funds  so  far  available  to  the 
Higiiway  Department  of  necessity  cannot  reach  as  far  nor 
accomplish  as  much  by  possibly  as  much  as  one-half  that 
which  would  be  possible  with  convict  labor  under  the  condi- 
tions already  outlined  herein. 

When  the  demand  for  convict  labor  in  the  other  fields 
described  becomes  less  exacting  and  imperative,  it  is  hoped 
that  the  Highway  Department  may  again  enjoy  the  benefits 
of  its  services,  thereby  again  permitting  this  form  of  aid  to 
the  parishes  of  the  state,  and  the  great  benefits  to  be  there- 
by derived.  • 

Whether  the  aid  extended  by  the  state  be  monetary,  or 
through  its  convict  forces  at  actual  cost,  the  first  step  to  be 
taken  by  any  parish  desiring  state  aid  is  to  make  application 
to  the  State  Highway  Department  therefor,  upon  forms  spe- 
cially prepared  for  the  purpose.  This  application  must  be 
supported  by  a  resolution  duly  passed  by  the  police  jury  of 
the  parish,  setting  forth  its  financial  status  and  ability  to 
meet  its  obligations,  and  binding  itself  to  abide  by  all  the 
requirements  prescribed  by  the  Highway  Department.  Hav- 
ing, through  the  Highway  Department,  secured  the  services 
of  a  convict  force,  the  parish  is  required  to  promptly  supply 
a  suitable  camping  outfit,  including  living  quarters,  and  a 
complete  equipment  adapted  to  road  building. 

In  the  employment  of  convict  labor,  the  first  outlays  are 
generally  the  most  extensive,  involving  as  they  do  the  prep- 
aration for  its  care,  which  should  be  the  best,  and  the  equip- 
ment, which  should  be  the  most  modern  and  up  to  date. 
This,  however,  may  with  equal  justice  be  said  in  regard  to 
any  class  of  labor,  whether  it  be  free  or  otherwise.  Un- 
doubtedly, the  best  returns  can  be  looked  for  only  in  con- 
junction with  proper  consideration  and  proper  treatment. 
The  closest  attention  to  the  quarters  of  the  men,  and  to  their 
upkeep,   is   imperative,   while   all   sanitary   measures  and  hy- 
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gienic  requirements  shall  be  strictly  followed  and  observed, 
medical  services  being  supplied  by  a  local  physician  who  is 
especially  employed  and  retained  to  look  after  the  health  of 
the  men. 

Again,  a  convict  force,  to  give  the  best  results,  must  work 
as  a  unit  with  a  governing  head.  To  fill  this  position  re- 
quires special  experience  in  dealing  with  this  class  of  labor, 
and,  in  selecting  anyone  for  the  position,  due  regard  should 
be  had  as  to  whether  or  not  the  person  selected  be  a  good 
judge  of  human  nature.  The  man  selected  for  such  a  posi- 
tion is  generally  known  and  styled  as  the  "captain"  of  the 
force.  He  must  be  a  strict,  yet  just,  disciplinarian,  whose 
business  it  must  be  to  preserve  order,  govern  the  men,  see 
to  it  that  everything  runs  smoothly,  and  that  efficient  serv- 
ice is  obtained.  A  captain  has  under  him  a  sufficient  num- 
ber of  foremen  and  guards,  the  duty  of  the  foremen  being  to 
direct  the  men  while  at  work,  while  the  duty  of  the  guards 
is  to  preserve  order  and  prevent  the  escape  of  any  one  dis- 
posed to  attempt  it. 

By  far  the  greatest  percentage  of  convicts  in  Louisiana 
consists  of  negroes,  who,  when  properly  governed  and  di- 
rected, rank  second  to  none  as  laborers.  Some  who  may 
recognize  the  error  of  their  ways,  and,  by  good  behavior  have 
won  the  confidence  of  the  authorities,  become  what  are 
termed  "trusties,"  and  are  allowed  considerable  latitude. 
Unfortunately,  however,  there  is  always,  as  well,  the  incor- 
rigible, who,  under  the  name  of  "gunman"  is  constantly  kept 
under  close  and  strict  surveillance. 

From  the  foregoing,  it  will  be  seen  that  in  the  government 
of  a  convict  force,  power  is  vested  in  one  head,  with  all  nec- 
essary aids  and  assistants. 

The  housing,  clothing,  feeding  and  general  maintenance  of 
a  convict  force  is  in  itself  a  problem.  Suitable  quarters 
must  be  supplied  for  the  captain,  assistants  and  guards,  while 
off  duty,  and  a  sanitary,  well  ventilated  cell-house,  large 
enough  to  accommodate  the  full  force  of  convicts  is  abso- 
lutely necessary.  While  the  captain,  assistants  and  guards 
can  ordinarily  be  cared  for  in  tents,  an  inclosure  of  a  more 
substantial  character  must  be  provided  for  the  other  quar- 
ters. The  latter  structure  will  largely  depend  upon  circum- 
stances. The  moving  of  camps  is  a  very  important  item, 
and  generally  a  comparative  costly  one,  especially  if  the 
nature  of  the  work  in  hand  requires  rapid  movement  or 
progress,  such  as  simply  repairing  improved  highways,  or 
the  construction  of  the  simplest  class  of  roadways,  where 
the  constant  change  of  camp  is  necessary  to  insure   reach 
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without  too  great  loss  of  time.  In  such  cases,  in  fact,  con- 
vict quarters  should  be  as  light  in  structure  as  practicable, 
and  easy  to  erect.  Where  permissible,  in  lieu  of  one  large 
cell-house,  several  smaller  compartments  should  be  substitut- 
ed, placed  upon  trucks  so  that  they  may  be  easily  and  quickly 
moved  from  place  to  place,  materially  reducing  cost  After 
living  quarters  have  been  fully  supplied,  attention  should  be 
directed  to  the  necessary  accessories  of  camp  life,  such  as  a 
covered  dining  room,  for  use  especially  in  bad  weather;  then 
a  complete  commissary,  with  a  competent  clerk  in  charge, 
usually  a  white  convict,  and  a  well-furnished  kitchen.  All  of 
the  latter  can  be  housed  in  tents. 

In  regard  to  the  equipment  for  actual  road  work,  besides 
all  necessary  implements  and  tools  for  handling  earthwork, 
clearing  right  of  way,  building  bridges  and  culverts  of  all 
kinds,  the  purchase  of  which  brings  the  initial  outlay  to  quite 
a  sum,  a  sufficient  number  of  live  stock  should  be  added. 
A  camp  of  50  laborers  should  have  at  least  ten  teams,  which 
means  an  expenditure,  at  the  very  outset,  of  at  least  $5,000. 
None  but  the  very  best  of  stock  should  be  considered,  slip 
and  wheeler  work  requiring  large,  heavy  animals.  For  the 
care  of  this  live  stock,  still  further  camp  equipment,  in  the 
form  of  stables,  barns,  and  the  necessary  fencing  for  a  corral, 
is  necessary.  With  one  more  addition,  a  practically  equipped 
blacksmith  shop,  a  camp  may  be  rated  as  coniplete  and  pre- 
pared to  accomplish  efficient  and  economical  work,  provided 
all  departments  interested  act  in  unison  and  harmony. 

Under  the  methods  in  practice  in  Louisiana,  the  Board  of 
Control  of  the  State  Penitentiary,  the  police  jury  of  the 
parish  interested,  and  the  Highway  Department — three  in 
number — are  the  departments  to  which  reference  is  made. 

The  duty  of  the  first  is  to  furnish  the  labor,  with  captains, 
assistants  and  guards  of  its  own  selection,  the  captain  con- 
stituting the  representative  of  the  board  on  the  ground. 

The  duty  of  the  captain  is  to  handle  the  labor  in  all  its 
details,  and  to  direct  all  routine  work  attached  to  the  camp. 

The  duty  of  the  police  jury,  after  equipping  a  camp  in  full, 
is  to  supply  all  funds  necessary  to  keep  the  camp  going,  and 
to  furnish  all  bridge  and  culvert  material,  or  any  other  inci- 
dentals that  may  be  needed. 

The  Highway  Department  should  establish  all  locations, 
formulate  all  plans  and  specifications,  and  have  entire  charge 
of  the  actual  road  construction,  including  all  details  con- 
nected therewith,  under  a  resident  engineer,  who,  under  the 
direction  and  supervision  of  the  State  Highway  Engineer 
should   make  all   necessary   surveys  in   connection   with   the 
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location  of  a  highway;  and  have  direct  charge  of  all  opera- 
tions in  the  field,  the  captain  being  under  him  and  required 
to  carry  out  all  orders  emanating  from  him. 

With  the  foregoing  described  system  in  operation,  and 
everyone  interested  working  for  a  common  cause,  an  im- 
portant problem,  I  think,  may  be  claimed  to  have  been  solved. 

Lack  of  sufficient  funds  with  which  to  carry  on  the  work  of 
constructing  improved,  if  not  model,  highways,  on  a  proper 
scale,  is  the  greatest  obstacle  in  the  path  of  the  good  roads 
movement  in  Louisiana.  If  a  system,  whereby  the  cost  can 
be  reduced  to  a  minimum,  and  the  contractor's  profit  elimin- 
ated, can  be  ever  introduced  and  maintained,  the  highest 
standards  may  yet  be  lived  up  to  and  a  tremendous  stride 
made  along  ambitious  lines.  To  me,  this  is  rendered  possible 
by  convict  labor. 

With  this  labor,  one  has  at  his  command,  well  fed,  well 
clothed,  healthy,  able-bodied  men,  on  hand  at  all  times,  and 
to  be  depended  upon  for  value  due  in  vast  contrast  to  the 
shiftless,  ill  nourished,  undependable  free  negro  labor  upon 
which  contractors  in  Louisiana  must  of  necessity  mostly 
depend. 

In  Louisiana,  about  175  miles  of  improved  highways  have 
been  so  far  constructed  with  convict  labor.  Except  for  about 
12  miles  of  gravel  road,  all  of  the  work  thus  done  has  con- 
sisted of  earth  and  sand-clay  roads.  The  saving  through 
this  form  of  labor  and  expenditure,  as  compared  with  similar 
work  performed  by  contract,  has  ranged  from  40  to  60  per 
cent.  Had  these  highways  been  of  a  higher  class  of  con- 
struction, thus  not  necessitating  such  constant  moving  of 
camps,  it  is  firmly  believed  that  a  still  greater  saving  might 
have  been  effected.  As  it  is,  earth  and  sand-clay  roads  have 
been  constructed  under  the  system  current  in  Louisiana,  at 
from  $750  to  $1,000  per  mile,  while  the  graveled  surfaced 
»  roads  cost  on  an  average  of  $4,000  per  mile.. 

From  actual  experience,  it  has  been  ascertained  that  the 
cost  of  maintaining  and  operating  one  convict  per  year  in 
Louisiana,  is  about  $170,  or  between  45  and  50  cents  per  day. 

Besides  giving  the  convict  the  benefit  of  good,  healthy  out- 
door exercise,  he  can  make  himself  so  proficient  in  one  or 
more  details  of  highway  construction,  that  at  the  expiration 
of  his  term,  he  is  able  to  find  employment  with  little  dif- 
ficulty, as  the  movement  of  highway  improvement  is  steadily 
gaining  headway,  and  there  is  a  constantly  increasing  demand 
for  skilled  labor. 

It  would  thus  appear  that  every  inducement  to  further  the 
use  of  state   convict   labor  upon  the  highways  of  the  state 
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were  held  out,  and  it  is  greatly  to  be  deplored  that  the  op- 
portunity to  demonstrate  beyond  cavil  its  great  value  proved 
so  short-lived. 

A  camp  of  50  men  should  be  allowed  the  following  supe- 
riors: 
1  captain,  at  $75.00  per  month I  76.00 

5  foremen,  at  $40.00  per  month 120.00 

6  guards,  at  $30.00  per  month 160.00 

Total   $345.00 

An  approximate  estimate  of  the  cost  of  equipping  and  run- 
ning, for  road  purposes,  a  convict  camp,  based  upon  a  force 
of  laborers  numbering  50,  would  be  as  follows: 

10  teams,  at  $600.00 $5,000.00 

10  road  slips,  at  $7.00   70.00 

1  road  ^radin^  machine 200.00 

1  road  roller   2,000.00 

2  road  dragrs.  at  $20.00 40.00 

1  blacksmith  outfit 60.00 

All  necessary  axes,  picks,  shovels,  etc 100.00 

Tents  for  living  quarters,  dining  room,  stables,  etc.  . .  600.00 

Kitchen  outfit   60.00 

Lumber  for  cell-house,  etc ". 600.00 

Incidentals  600.00 

Total $9,010.00 

CHAIRMAN  CROSBY:  Gentlemen,  I  think  you  will  all 
agree  with  me  when  I  say  that  down  in  Dixie  we  consider 
Mr.  Kerr  as  one  of  our  live  wires,  an  exemplification  of  the 
old  adage  that  good  things  do  come  done  up  in  small  pack- 
ages, sometimes.  The  papers  on  this  subject  have  been  very 
interesting,  I  am  sure.  The  next  man  on  the  program  who 
is  listed  to  discuss  the  subject  has  been  unable  to  come,  Dr. 
Pratt,  much  to  our  regret,  and  the  subject  is  npw  therefore 
before  the  convention  for  discussion.  Is  there  any  one  on 
the  floor  who  would  like  to  offer  any  remarks  or  ask  any 
questions? 

W.  M.  BRYANT  (Chairman,  Board  of  County  Commis- 
sioners, Kalamazoo  County,  Mich.):  The  gentleman  from 
West  Virginia  in  his  estimates  of  costs,  figures  in  the  total  • 
amount  of  camp  equipment  and  things  of  that  sort  Now 
that,  I  suppose,  is  just  for  one  year,  for  the  first  season,  that 
the  camp  equipment  could  be  used.  I  should  think,  the 
equipment  would  be  in  good  condition  to  use  a  second  year 
and  therefore  would  cut  the  cost. 

MR.  WILLIAMS:  I  gave  the  figures  just  as  they  came 
to  me  from  the  state  prison  and  charged  to  the  work.  In  the 
first  place,  the  greater  percentage  of  that  camp  equipment, 
being  ordinary  style  tents,  would  deteriorate  SO  per  cent  a 
year,  and  you  could  not  figure  on  your  tents  being  good  for 
more  than  two  years,  which  would  probably  cut  the  cost 
in  half.    I  want  to  ask  a  question  here.     I  see  Mr.  Scott  of 
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Virginia,  here.  Mr.  Coleman,  in  his  paper,  stated  the  cost 
of  guarding  and  clothing  and  feeding  and  maintaining  the 
prisoners  is  between  51  and  52  cts.  per  day,  if  my  memory 
serves  me  right.  Mr.  Kerr  states  that  the  cost  of  his  prison- 
ers is  between  45  and  50  cts.  per  day.  My  experience  from 
handling  camps,  especially  camps  for  several  years  when  I 
was  associated  with  them,  shows  that  the  actual  cost  per  man 
to  feed  him  and  feed  him  right,  ranged  between  51  and  57  cts. 
per  day.  Now,  I  want  to  raise  a  little  question  as  to  the 
amount,  in  other  words,  the  class  of  food  we  give  these  men. 
I  am  asking  for  information  to  try  to  get  at  the  bottom 
because  we  are  here  for  the  purpose  of  getting  the  most 
efficient  method  of  handling  the  men,  and  I  would  like  to 
know  the  style  of  food  that  you  give  them. 

C.  B.  SCOTT  (Assistant  State  Highway  Commissioner  of 
Virginia):  Mr.  Chairman,  and  Gentlemen:  In  Virginia  we 
have  30  camps  of  prisoners,  averaging  from  50  to  55  men 
each,  giving  us  about  1,500  to  1,700  prisoners  on  the  work 
depending  upon  the  season.  Now,  in  West  Virginia,  I  have 
also  had  opportunity  to  go  to  their  lumber  camps  and  see 
how  men  are  fed  there.  I  have  taken  meals  at  the  lumber 
camps,  and  I  must  say  the  lumbermen  in  West  Virginia  are 
very  well  fed.  They  have  quite  a  variety  of  fresh  beef,  fresh 
vegetables  of  all  kinds,  canned  fruit  of  the  best  kind,  peaches, 
and  so  forth,  and  pie,  and  things  of  that  sort.  In  other 
words,  they  have  \ery  good  fare.  Now,  the  prisoners  in 
Virginia  are  not  fed  on  the  same  plane  with  the  lumbermen 
in  West  Virginia.  They  give  them  plain,  wholesome  food, 
but  they  are  not  fed  on  the  same  plane,  and  the  cost  is  a 
great  deal  less.  m>w,  it  is  probably  a  fact  that  we  get  some 
help  in  Virginia  from  our  penitentiary  in  the  way  of  cloth- 
ing. All  the  prisoners  in  Virginia  are  not  in  the  convict 
force.  There  are  about  500  of  the  men,  and  all  of  the  women 
in  the  penitentiary  at  Richmond,  and  the  clothing  for  the 
men  in  the  convict  force  is  manufactured  at  the  penitentiary 
at  a  very  low  cost  and  in  that  way  the  cost  is  reduced.  The 
cost  in  general,  as  Mr.  Williams  says,  is  about  52  cts.  per  day. 
That  includes  building  the  camps,  clothing,  guarding  and 
feeding  the  prisoners. 

Now,  I  would  like  to  ask  if  there  is  any  one  here  who  has 
experience  in  prison  labor  on  county  highways  where  they 
pay  the  prisoners  something  for  the  work  they  do?  I  un- 
derstand in  some  states  the  prisoners  are  paid  so  much  per 
day  for  the  work  they  do,  or  else  they  pay  them  a  lump  sum 
when  they  leave  the  prison  camp.  I  would  be  glad  if  any 
one  can  give  us  any  information  about  that. 
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MR.  BRYANT:  We  have  used  our  labor  largely  during 
the  spring,  summer  and  early  fall.  During  the  winter  we 
have  a  plant  about  six  miles  out  of  the  city  where  we  make 
tile  for  roadwork  and  sell  considerable  to  the  surrounding 
country.  W«  expect  to  go  into  brick  making,  and,  in  fact, 
within  two  years  we  expect  to  use  every  prisoner  during  the 
summer.  We  have  from  10  to  40  prisoners  per  county.  In 
the  winter  we  have  from  60  to  75.  The  men  are  paid  to 
behave  themselves,  and  it  is  the  exception  when  they  do  not. 
Out  of  all  the  men  I  have  only  taken  three  back  to  the  jaiL 
We  pay  them  20  cts.  a  day  for  good  behavior  and  good 
work.  The  men  are  all  earning  as  much  as  any  ordinary 
maq.  With  the  possible  exception  of  the  two  or  three,  they 
are  earning  $2  a  day.  They  are  costing  us  about  75  cts.  a  day. 
In  Michigan  we  are  making  better  citizens  of  them,  although 
the  old  offenders  are  repeaters.  With  us,  it  is  largely  a  case 
of  drink.  Alcoholism,  wife  desertion,  and  a  few  otl}f "  things 
are  where  we  get  the  main  portion  of  our  prise  The 

majority  of  them  are  white,  so  we  do  not  have  ..je  same 
questions  to  work  out  which  Mr.  Kerr  has  so  ably  described 
in  Louisiana.  We  have  the  honor  system  entirely;  we  have 
no  guard  whatever.  I  have  at  the  present  time  quite  a  num- 
ber of  them  working  out  and  they  are  boarding  in  farm 
houses.  In  one  place  we  have  wagons  which  are  used  during 
the  summer  for  the  superintendents,  and  a  place  is  made  for 
them  to  sleep  and  keep  their  records.  We  have  several  of 
these  wagons  distributed  around  the  county  and  prisoners 
will  sleep  in  those.  We  do  not  feel  like  going  to  private 
families,  but  in  a  good  many  places  they  are  eating  at 
farmers'  tables  all  through  the  summer.  We  have  a  system 
of  camps.  A  man  and  his  wife  help  out  with  the  work  of 
the  camp.  The  man  is  a  teamster,  for  instance,  and  the  wife 
does  the  cooking,  and  gets  the  victuals  for  the  table.  The 
'  superintendent  has  complete  charge  of  the  whole  nimiber 
of  convicts.  We  mix  in  both  convict  labor  and  free  labor. 
We  find  in  a  good  many  instances  that  is  a  good  thing. 
It  is  an  inspiration  on  both  sides.  A  little  talk  to  the  prison- 
ers as  they  go  out  to  work  will  help  them  and  the  other 
fellows  are  compelled  to  keep  up  their  end  of  the  program, 

MR.  WILLIAMS:  Mr.  Chairman,  I  want  to  add  just  a 
thought  on  that  Our  experience  in  working  the  free  labor 
with  the  convict  labor  has  been  directly  the  opposite  of 
that  The  free  laborer  rather  feels  that  he  should  do  the 
easier  work  and  shove  the  harder  work  on  the  convict  The 
convict  feels  that  he  has  already  got  the  worst  end  of  the 
deal  because  he  is  already  convicted,  and  he  feels  he  is  get- 
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ting  the  worst  treatment,  and  it  results  in  dissatisfaction 
and  with  us  it  works  wrong.  We  have  all  classes  of  labor 
to  deal  with.  We  have  colored  •  men,  and  we  get  quite  a 
number  of  foreigners.  The  hardest  man  that  we  have  had  to 
contend  with  so  far  from  the  standpoint  of  trying  to  escape 
is  the  Italian.  The  greater  percentage  of  our  attempts  to 
escape  have  been  among  Italians,  especially  the  Sicilians.  I 
have  just  glanced  at  the  report  of  Camp  No.  1,  and  I  notice 
the  amount  of  beef  consumed  at  the  prison  camp  is  an  aver- 
age of  four-tenths  of  a  pound  per  day.  It  is  our  experience^ 
or  rather  the  feeling  of  those  of  us  that  have  dealings  with* 
prison  labor,  wl^o  also  have  dealt  with  other  labor,  that  the- 
better  you  feed  a  man,  the  better  results  you  get  from  him*. 
Now,  we  pay  our  prisoners  all  the  extra  time  they  make  over 
nine  hours  per  day  at  the  rate  of  75  cts.  a  day  for  all  overtime. 
Nine  hours  is  the  length  of  day  provided  for  in  the  state 
law  f ""  '1  state  employes,  and  the  prisoners  come  under  that 
same  *  We  could  not  work  them  any  longer,  but  by 

agreemerrc — it  is  a  gentleman's  agreement  between  the  pris- 
oner and  the  county,  so  to  speak — he  gets  extra  pay  for  the 
overtime  work.  That  is  especially  where  they  act  as  watch- 
men  or  blacksmiths,  and  they  sometimes  make  considerable 
extra.  We  have  one  steam  shovel  which  is  operated  by  one- 
of  the  prisoners.  He  is  a  man  that  had  experience  before-^ 
he  got  into  prison.  When  he  found  he  could  get  that  posi- 
tion outside,  he  made  a  petition  that  he  might  operate  the 
steam  shovel,  and  he  has  been  a  very  valuable  man  out  there. 
Hie  was  not  a  real  criminal,  but  a  man  who  committed  a: 
crime  in  the  heat  of  passion.    He  wants  to  rise. 

MR.  SCOTT:  But  you  consider  your  convict  labor  is  a» 
success? 

MR.  WILLIAMS:  Certainly,  I  do,  and  as  I  said  a  while 
ago,  it  is  a  success  in  a  good  many  ways.  Now,  take  Mc* 
Dowell  County,  which  joins  Virginia  in  the  southern  part 
of  the  state.  We  have  five  county  prison  camps  there.  I 
want  to  state  for  the  benefit  of  those  who  are  questioning 
my  figures  that  we  work  all  of  our  county  prisoners,  and  we 
work  them  under  guard,  and  some  of  those  we  work  in 
shackles;  that  is,  we  make  what  we  call  a  leg-pick.  It  is  like 
the  ordinary  pick,  except  it  is  made  light.  The  prisoners 
themselves  make  it  in  the  road  blacksmith  shop.  That 
pick  is  fastened  around  the  ankle  with  a  lock  and  when  run- 
ning the  pick  catches  in  the  ground,  or  it  picks  the  prisoner 
in  the  back  of  his  heels.  We  do  not  put  out  all  our  county 
prisoners  on  honor,  except,  as  Mr.  Kerr  says,  where  we  can 
do  it  safely  and  the  man  shows  that  he  is  capable  of  being . ' 
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on  the  honor  system.  At  night,  instead  of  sleeping  them  in 
cages,  we  have  a  leg  chain  that  we  fasten  with  a  clasp 
around  the  ankle.  One  long  chain  extends  the  full  length 
of  the  bunks.  The  long  chain  is  fastened  with  a  lock  at  each 
end  of  the  car  so  in  case  of  fire  the  chain  can  be  unlocked. 
We  do  not  use  prisoners  as  watchmen  or  guards.  We  find 
that  that  is  not  a  success  because  of  the  jealousy  existing  be- 
tween the  prisoners  themselves. 

MR.  SCOTT:  Mr.  Williams,  don't  you  think  it  is  quite 
an  advantage  to  have  prison  labor  in  the  fact  that  you  have  a 
steady  force,  and  you  know  just  what  you  are  going  to  have 
from  day  to  day? 

MR.  WILLIAMS:  That  is  the  great  advantage.  You 
have  got  a  steady  force,  and  as  Mr.  Kerr  says,  of  well-fed 
men.  I  made  a  comparison  a  little  while  ago,  and  I  do  not 
want  it  to  be  said  I  was  comparing  the  efficiency  of  prison 
labor  as  against  free  labor,  more  than  the  fact  that  the  bet- 
ter class  of  free  labor  is  not  obtainable  for  road  work.  I 
don't  think  that  a  well-fed  free  laborer  going  out  to  work  on 
the  road  will  do  less  than  a  prisoner.  The  average  men 
that  we  get  on  the  road  will  not  do  as  good  a  day's  work 
as  the  prisoners,  but  you  do  not  often  get  the  better  class 
of  laborers  for  road  work. 

CHAIRMAN  CROSBY:  I  would  like  to  announce,  and 
am  requested  to  announce  that  the  management  of  the 
convention  desires  quite  naturally  to  secure  the  utmost 
possible  registration.  We  want  the  names  and  addresses 
of  those  who  are  interested  enough  to  come  to  Chicago  and 
to  attend  this  convention.  Opportunity  for  registration  has 
been  provided  downstairs,  and  probably  most  of  us  have 
registered  ther«,  but  I  am  convinced  that  some  have  neglect- 
ed, or  escaped  the  registration  officers.  I  would  like  to 
ask  that  you  do  us  the  favor  to  see  that  your  name  and 
address  are  registereJ  before  you  leave  the  city.  If  you  will 
kindly  remain  and  do  it  when  you  go  out,  so  much  the 
better,  but  if  you  don't  register  before  you  get  to  the  hotel, 
won't  you  be  good  enough  to  hand  your  name  and  address 
in  at  the  headquarters  on  the  second  floor  before  you  go 
away?  • 

MR.  SCOTT:     How  many  have  registered? 

CHAIRMAN  CROSBY:  The  report  of  the  Credentials 
Committee  which  will  give  the  number  registered,  will  be 
turned  in  at  the  business  meeting  which  will  follow  this 
discussion.  I  think  there  are  approximately  3,500,  but  I 
believe  there  are  more;  I  have  just  been  told  that  there 
are  nearly  4,000,  which  I  think  is  a  record  breaker. 
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Now,  we  are  all  greatly  interested  in  this  subject.  I  have 
had  some  experience  with  convict  labor,  although  very 
small  in  comparison  with  these  other  gentlemen,  and  I 
know  we  could,  with  interest  and  profit,  go  into  the  de- 
tails of  this  subject  to  a  considerable  extent,  but  there  are 
others  here  who  are  interested  in  some  other  subject,  and 
we  must  give  them  a  chance. 


DR.  JOSEPH  HYDE  PRATT*  (State  Geologist  and  En- 
gineer of  North  Carolina):  I  have  had  an  opportunity  to 
read  an  advance  copy  of  Mr.  Ehrhart's  paper  on  "Convict 
Labor  in  Road  Construction."  I  have  found  his  paper  ex- 
tremely interesting  and  I  am  in  hearty  accord  with  nearly  all 
the  suggestions  and  statements  that  he  has  made. 

He  raises  the  question  as  to  whether  confining  convicts  is 
only  a  punishment  and  for  the  purpose  of  simply  protecting 
the  public  from  further  crimes  on  their  part,  or  whether 
they  are  sentenced  and  deprived  of  their  liberty  and  con- 
fined, with,  at  the  same  time,  the  hope  that  during  their 
period  of  imprisonment  their  treatment  will  be  such  that  it 
will  work  a  change  in  their  moral  nature  which  will  have 
a  tendency  to  improve  their  characters. 

In  commenting  upon  this  point  I  wish  to  lay  stress  upon 
certain  facts  which  I  believe  are  fundamental  in  regard  to 
our  treatment  of  convicts: 

First.  The  convict  is  a  human  being  and  must  be  treated 
as  such;  he  has  a  sense  of  responsibility,  honor  and  disci- 
pline, and  this  sense  can  be  quickened  and  developed. 

Second.  Perhaps  with  few  exceptions,  there  is  some  good 
in  every  convict,  which  can  be  developed  and  made  para- 
mount in  the  character  of  the  man. 

Third.  The  convict  in  serving  his  sentence  is  simply  pay- 
ing a  debt  that  he  owes  to  the  state  for  certain  infringements 
of  the  laws  of  that  state;  and,  when  he  has  served  this  sen- 
tence, he  has  paid  his  debt  and  should  be  in  a  position  to 
become  a  good  and  valuable  citizen  of  the  state.  Most  con- 
victs are  serving  a  first  sentence  and  often  for  a  crime  com- 
mitted on  the  spur  of  the  moment,  and  with  many  of  them 
this  one  crime  committed  represents  the  only  black  spot  in 
their  lives. 

Fourth.  Hard  work  is  a  good  reformer,  and  idleness  be- 
gets melancholia. 

Fifth.  The  state,  on  her  part,  owes  it  to  the  convict  to 
assist  him  in  every  way  to  pay  his  debt  as  speedily  and  eco- 


•Wrltten  discussion  submitted  but  not  read  at  the  convention.' 
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^m/mically  as  possible,  and  in  such  a  way  that  he  is  a  better 
:man  'when  his  debt  is  paid  than  when  he  wa§  convicted 

Sixth.  The  attitude  of  the  state  toward  the  convict  should 
•be  corrective  and  not  vindictive;  to  uplift  and  not  degrade 
jihim, 

^de^ienth.  To  put  a  man  in  stripes  often  so  degrades  and 
liumiliates  him  that  it  is  extremely  hard,  and  sometimes  im- 
possible for  him  to  reform. 

Eighth.  Outdoor  work  is  much  more  conducive  to  good 
health  and  cheerful  dispositions  than  confinement  in  prisons 
or  factories  with  no  outdoor  exercise  but  what  can  be  ob- 
tained in  the  limited  area  of  a  penitentiary  yard  or  court. 

Ninth.  There  must  be  an  incentive  before  good  work  can 
be  expected  from  most  convicts. 

Tenth.  There  is  a  great  variation  in  the  character  and 
working  ability  of  diflferent  convicts. 

Eleventh.  In  many  cases  families  were  dependent  upon 
the  convict  before  his  sentence  and  are,  during  his  incarcera- 
tion, deprived  of  that  support. 

I  believe  if  those  who  have  authority  over  our  convicts 
would  be  governed  by  these  facts,  there  would  be  a  decided 
change  in  the  general  attitude  of  prison  officials  and  others 
in  authority  over  convicts,  and  that  in  the  end  a  large  ma- 
jority of  our  men  serving  terms  of  imprisonment  would 
leave  the  prisons  better  men  than  when  they  entered,  and 
in  a  much  better  frame  of  mind  toward  society  in  general. 

I  will  go  further  than  Mr.  Ehrhart  in  regard  to  the  em- 
ployment of  our  convicts  in  the  construction  of  public  roads, 
as  it  is  my  belief  that  not  only  the  honor  men  can  be  worked 
an  thif  way,  but  that  all  able-bodied  men  can  be  worked  to 
:advantage  on  the  public  roads,  even  if  they  have  to  be  guard- 
ed. I  am  heartily  in  accord  with  his  statement  that  the 
•contracting  of  the  labor  of  convicts  to  individuals  is  one  of 
the  worst  arrangements  that  could  be  devised,  and  it  has 
not  only  a  terribly  bad  effect  upon  the  men,  but  is  a  dis- 
grace to  any  state  that  uses  it. 

I  am  heartily  in  accord  with  the  idea  that  the  men  should 
'1>e  allowed  a  certain  commutation  of  time  for  good  behavior 
:and  good  work,  and  in  North  Carolina  the  men  are  allowed 
at  least  five  days  per  month.  I  also  believe  that  the  men 
should  be  allowed  a  certain  per  cent,  of  the  value  of  the 
time  that  they  are  obliged  to  work  for  the  state,  the  money 
thus  earned  to  become  accumulative  and  to  be  turned  over  to 
them  at  the  expiration  of  their  sentence,  or  to  be  turned  over 
to  their  families  if  the  families  have  been  dependent  upon 
them  for  support.     If  the  family  is  nol  in  want,  the  money 
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accruing  to  the  credit  of  the  convict  shall  only  be  turned 
over  to  the  family  at  his  request,  and  then  there  should  at 
all  times  be  a  certain  percentage  of  that  amount  kept  to  his 
credit  in  the  penitentiary  treasury.  I  believe  that  being  able 
to  actually  earn  a  certain  amount  of  money  will  be  an  in- 
centive for  the  men  to  do  better  work  and  to  try  harder  to 
live  up  to  the  rules  and  regulations  of  the  penitentiary. 

In  Colorado  where  300  convicts  (honor  men)  arc  employed 
in  road  construction,  they  represent  about  30  per  cent,  of 
the  prisoners.  There  are  in  North  Carolina  about  2,100  con- 
victs working  the  roads,  which  is  about  75  per  cent,  of  the 
total  number  of  convicts  in  the  state.  In  Georgia  there  are 
nearly  5,000  working  on  the  public  roads,  which  is  approxi- 
mately 95  per  cent  of  the  total  number  of  convicts.  Of 
course,  the  cost  of  working  convicts  that  have  to  be  guarded 
is  considerably  greater  than  where  they  can  be  worked  in 
honor  camps,  but,  nevertheness,  I  am  of  the  opinion  that 
just  as  many  of  the  convicts  as  possible  should  be  worlqed 
on  the  public  roads,  and  to  this  end  it  is  my  idea  that  con- 
victs should  be  divided  into  three  classes,  as  follows: 

Those  in  the  first  class,  who  would  not  be  required  to 
wear  startling  or  very  noticeable  uniforms;  those  in  the  sec- 
ond class,  who  would  be  required  to  wear  a  distinctive  uni- 
form but  not  stripes;  and  those  in  the  third  class  who  would 
be  required  to  wear  stripes,  and,  if  necessary,  have  their 
heads  shaved. 

To  the  third  class  would  be  assigned  those  who  had  been 
convicted  and  sentenced  more  than  once  for  some  crime 
against  the  state,  and  also  those  who,  while  serving  out  their 
sentences  constantly  broke  rules  and  regulations  of  the 
prison  authorities.  ' 

To  the  second  class  would  be  assigned  those  who  had 
started  in  the  first  class  but  had  shown  that  they  would  not 
obey  all  the  rules  and  regulations  or  do  good  or  efficient 
work  and  were  not  to  be  trusted;  and,  for  further  infringe- 
ment of  the  rules  and  regulations,  they  would  be  assigned  to 
the  third  class.  To  this  second  class  would  come  men  from 
the  third  class,  who  had  shown  by  their  work  and  their  de- 
portment that  they  were  trying  to  live  up  to  the  rules  and 
regulations  and  become  better  men.  They  in  time  might  be 
transferred  to  the  first  class. 

To  the  first  class  would  be  assigned  thqse  who  had  been 
convicted  for  the  first  time,  and  they  would  remain  in  this 
class  tfeitil  they  had  shown  by  their  behavior  that  they  were 
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not  to  be  trusted  or  would  not  do  good  and  efficient  work, 
when  they  would  be  assigned  to  the  second  class.  In  this 
first  class  would  be  men  who  would  be  known  as  "honor 
men.*' 

The  organization  of  this  convict  labor  for  road  construc- 
tion would  be  of  two  distinct  methods,  depending  upon»the 
classes  of  convicts  used:  First,  would  be  the  convicts  that 
could  be  worked  without  guards  and  without  stripes,  repre- 
senting the  men  of  the  first  class  or  "honor  men."  Second, 
would  be  those  over  whom  it  was  necessary  to  have  armed 
guards  while  they  were  working,  and  would  be  convicts  of  the 
second  and  third  classes. 

The  men  of  the  third  class  would  wear  stripes  and  work 
under  guards  with  guns,  and  the  worst  men  of  this  class 
might  have  to  be  worked  in  stockades  in  breaking  rock  or 
doing  similar  work.  Those  of  the  second  class  would  be 
worked  under  guards  with  or  without  exposed  firearms,  as 
the  case  might  be.  At  night  the  convicts  of  the  third  class 
would  be  in  chains  and  under  guards,  while  those  of  the 
second  class  would  not  be  in  chains  but  under  armed  guards. 

The  convicts  which  I  have  suggested  as  the  first  class,  or 
"honor  men,"  would  correspond  to  the  300  convicts  that  are 
now  being  worked  by  the  state  of  Colorado  on  its  roads. 
I  am  in  accord  with  the  suggestions  of  Mr.  Ehrhart  that 
the  camps  prepared  for  this  class  of  men  would  be  very 
similar  to  any  camp  where  the  work  was  being  done  by  free 
labor.  I  believe  that  long  term  men  can  be  worked  in  honor 
camps  just  as  well  as  short  term  men  or  men  whose  sen- 
tences are  almost  completed.  I  believe  one  of  the  stronger 
motives  that  will  influence  the  men  in  the  first  class,  or 
"honor  camps,"  is  the  fact  that  confidence  has  been  placed 
in  them  and  that  they  are  trusted  by  the  officials.  It  must, 
however,  be  realized  by  those  who  undertake  the  work  of 
the  convicts  in  "honor  camps"  that  "honor  men"  must  be 
"honor  men"  in  every  sense  of  the  world.  There  must  be  no 
guards  of  any  sort. 

In  the  second  method  of  organization  which  I  have  sug- 
gested, where  it  would  be  necessary  to  have  the  convicts 
guarded,  we  would  have  two  classes  of  convicts,  one  of 
which,  the  second  class,  had  shown,  for  the  time  being,  at 
least,  that  they  could  not  be  trusted  in  any  way  and  had  to  be 
worked  in  stripes  under  armed  guards  and  had  to  be  chained 
at  night 

Class  II  would  also  have  to  be  worked  under  guards,  but 
it  would  be  found  that  in  some  instances,  as  will  be  noted 
later,  it  would  not  be  necessary  that  those  guards  carry  ex- 
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posed  firearms.  The  men  of  Class  II  could  be  divided  into 
two  groups.  Those  of  group  1  would  be  considered  men 
who  were  on  probation  before  being  transferred  to  Class  I; 
and,  while  they  would  still  be  worked  under  guards,  it  would 
not  be  necessary  for  those  guards  to  carry  exposed  firearms. 
Group  2  would  be  worked  under  guards  carrying  exposed 
firearms,  but  without  chains.  At  night  all  the  men  of  Class  II 
would  be  in  camp  under  armed  guards.  Those  of  group  1 
would  not  be  on  a  chain,  while  those  of  group  2  would  be. 
These  men  of  Class  II  would  wear  some  distinctive  uniform, 
but  not  stripes.  The  men  of  Class  II  should  be  allowed  a 
certain  percentage  in  money  of  the  value  of  their  labor, 
which,  however,  would  be  one-third  less  than  that  received 
by  the  men  oi  Class  I,  and  there  would  be  no  bonuses  al- 
lowed for  any  extra  work.  The  men  in  group  1  of  Class  II 
would  have  the  advantages  over  group  2  of  not  being  under 
guards  with  exposed  firearms,  not  being  on  ihe  chain  at 
night  and  being  in  direct  line  for  transfer  to  Class  1.  This, 
I  believe,  would  be  incentive  enough  to  keep  these  men  from 
breaking  rules  and  regulations  of  the  camp.  Group  2  of 
Class  II  would  know  that  by  good  behavior  and  good  work 
they  would  be  able  to  get  transferred  to  group  1  of  the  same 
Class,  and  in  the  end  to  Class  I. 

For  infringements  of  the  rules  and  regulations,  and  for  any 
attempt  to  escape,  they  would  be  punished  similarly  as  stated 
for  the  men  of  Class  I. 

The  men  of  Class  III  would  be  divided  into  two  groups. 
Group  1  would  be  worked  on  the  public  roads  but  under 
guards,  and,  if  necessary,  with  chains.  At  night  they  would 
be  under  strict  armed  giiards  and  on  the  chain.  Those  of 
group  2  would  be  men  whom  it  was  not  considered  advis- 
able to  work  on  the  public  roads,  and  would  be  worked  in 
stockades  under  armed  guards,  and,  if  necessary,  with  ball 
and  chain.  Those  men  could  break  rock  for  macadam, 
make  cement  drain  tile,  or  other  work  that  could  be  done  in 
a  stockade.  With  good  behavior,  the  men  of  Class  III  would 
be  transferred  from  group  2  to  group  1,  and  then  from  group 
1  to  Class  II  and  so  on  to  Class  I.  They  would  also  be  al- 
lowed for  good  behavior  a  commutation  of  their  time  and  a 
certain  per  cent,  of  the  value  of  their  labor  in  money.  This, 
however,  would  be  considerably  less  than  that  received  by 
the  men  in  Class  II. 

The  one  idea  embodied  in  the  above  suggestions  is  that 
the  rules  and  regulations  of  the  camp  and  penitentiary  au- 
thorities must  be  obeyed,  but  in  obeying  these  the  convict 
becomes  entitled  to  receive  special  consideration  by  the  state. 
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It  is  not  economy  to  work  convicts  on  the  roads  in  small 
camps,  as  the  overhead  charges  are  too  great.  Where  a 
camp  is  to  be  established,  30  men  should  be  a  minimum,  and 
it  would  be  better  to  have  at  least  50  men  in  a  camp. 

The  importance  of  having  satisfactory  and  sufficient  tools 
and  machinery  for  doing  the  work  should  be  emphasized, 
but  greater  emphasis  should  be  given  in  regard  to  the  char- 
acter and  experience  of  the  men  who  are  to  have  charge 
of  the  convict  camp  and  supervise  the  labor  of  the  men. 
Only  men  of  good  character  should  be  in  charge  of  the  con- 
victs, and  the  men  in  charge  of  the  work  should  be  com- 
petent road  engineers  and  builders. 

I  believe  that  if  the  above  suggestions  are  carried  out,  we 
will  find  not  only  a  satisfactory  method  of  ei^loyment  for 
"honor  men,"  but  also  for  all  convicts. 


CHAIRMAN  CROSBY:  There  is  one  other  subject  on 
the  program,  that  of  "Dust  Prevention  and  Street  Cleaning," 
and  unless  there  is  some  serious  objection  or  some  important 
point  to  be  brought  up  of  general  interest  on  the  question 
of  convict  labor,  I  will  call  for  the  speaker  on  the  next 
subject.  The  subject  was  assigned  to  Mr.  Chas.  O.  Davis, 
Superintendent  of  Street  Cleaning,  of  Milwaukee.  He  was 
unable  to  attend  the  afternoon  session,  and  I  will  therefore 
ask  Mr.  Wm.  H.  Connell,  Chief  of  the  Bureau  of  Highways 
and  Street  Cleaning,  of  Philadelphia,  to  present  a  few  facts 
in  the  matter.  Mr.  Connell  has  had  considerable  experience 
in  the  third  largest  city  of  the  country  and  is  entirely  com- 
petent, and  I  am  sure  you  will  agree  with  me  when  you  have 
heard  him. 


Dust  PreTentioB  and  Street  Cleaning* 

By  WILUAM  H.  CONNELL 

Chief,  Bur«au  of  Highways  and  Straet  Cleaniiif,  Philadelphia,  Pa. 

I  am  in  the  same  position  that  the  rest  of  you  are — ^pre- 
pared to  listen  to  a  paper  on  this  subject  and  to  discuss  the 
paper.  As  a  matter  of  fact,  I  didn't  write  anything,  but  was 
going  to  discuss  the  paper  itself,  as  presented.  I  was 
informed  by  Mr.  Powers  at  the  close  of  the  morning  ses- 
sion that  Mr.  Davis  couldn't  get  here  and  hadn't  written  a 
paper,  and  asked  if  I  would  open  this  subject.     I  will  just 


^Remarks  by  Mr.  Connell  in  place  of  Charles  O.  Davis,  Super- 
intendent of  Street  Cleaning:,  Milwaukee.  Wis.,  who  was  sched- 
uled to  present  a  formal  paper,  but  was  unable  to  be  present. 
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outline  a  few  elementary  points  and  hope  to  open  the  subject 
for  discussion. 

The  title  of  the  paper  is  "Dust  Prevention  and  Streer 
Cleaning,"  which,  of  course,  is  a  very  broad  subject,  but 
it  is  an  important  one.  While  street  cleaning  has  been 
included  with  dust  preventives  for  the  first  time,  it  is  logical, 
that  they  should  be  discussed  together,  as  one  of  the  main 
problems  of  street  cleaning  is  dust  prevention.  We  have 
had  papers  on  dust  prevention,  but  we  have  never  combined, 
dust  prevention  and  street  cleaning,  and  they  are  so  closely 
related  that  it  is  a  step  forward  to  make  the  title  of  the 
paper  "Dust  Prevention  and  Street  Cleaning." 

I  will  first  take  up  the  dust  layers,  and  that  leads  us  intO' 
the  bituminous  surface  treatments.  In  defining  dust  layers^ 
I  refer  to  the  lighter  oils  and  other  materials  which  are 
supposed  simply  to  lay  the  dust.  Water,  of  course,  is  in- 
cluded in  these  materials.  The  bituminous  surface  treat- 
ments are  dust  preventives,  because,  properly  applied  to  the 
type  of  road  suited  to  that  character  of  treatment,  thcjr 
make  a  more  or  less  dustless  road. 

The  practice  I  have  followed  in  connection  with  dust  layers 
is  to  apply  about  2  gal.  of  19  to  23  Be.  gravity  asphaltic  oil 
per  sq.  yd.,  the  object  being  just  to  have  this  material  lay  the 
dust  as  long  as  it  lasts  and  then  disappear  from  the  road.  If  it 
goes  into  the  road,  this  character  of  material  tends  to  dis- 
integrate the  road.  This  method  of  treatment  costs  in 
Philadelphia  $0.0113  per  sq.  yd.  for  each  treatment,  which 
does  not  include  any  covering. 

The  number  of  treatments  depends  on  the  traffic  condi- 
tions. Roads  carrying  a  normal  amount  of  traffic,  such  aa 
you  have  in  the  suburban  sections  of  the  city,  and  the  more 
or  less  heavily  traveled  country  roads,  will  require  one 
treatment  early  in  the  spring,  say  in  May,  or  as  early  as 
you  can  get  it  on,  depending  on  the  climatic  conditions^ 
and  another  treatment  later  on  in  the  season,  about  August 
The  second  treatment  will  disappear  from  the  road  in  the 
latter  part  of  November,  and  you  will  have  a  normal  road 
surface  to  go  through  the  winter.  This  does  away  with 
the  mushy  condition  which  we  all  experienced  in  the  early 
days  when  we  put  on  heavy  applications  of  oil  to  lay  the 
dust,  and  they  remained  on  the  roads  throughout  the  winter. 
I  am  not  going  to  name  all  the  materials  that  can  be  used, 
because  they  have  been  more  or  less  standardized.  Of 
course,  we  have  oils  from  a  number  of  different  manufac- 
turers, and  all  of  them — or  practically  all — have  their  place 

816 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS*    ASSOCIATION 

in  this  method  of  treatment.  We  have  also  calcium  chloride 
and  other  products  which  are  intended  to  lay  the  dust 

The  bituminous  surface  treatment,  which  I  term  as  a 
dust  preventive,  should  be  applied  on  water  bound  macadam 
roads  that  are  in  good  repair.  In  this  class  of  work  we 
have  different  methods  of  treatment;  we  have  the  lighter 
materials,  such  as  refined  coal  tar  (Tarvia  B)  and  refined 
water  gas  tar  (Ugite  B),  which  materials  can  be  applied 
cold.  The  first  treatment  requires  about  H  sral.  per  sq.  yd., 
covered  with  15  lbs.  of  chips  or  fine  washed  gravel. 
In  connection  with  this  I  might  say  that  I  was  rather  look- 
ing forward  to  what  Mr.  Davis  was  going  to  say,  as  I 
understand  he  has  been  using  slag  screenings  for  his  cover- 
ing. I  have  no  reason  to  believe  that  slag  screenings  will 
not  answer  the  purpose  just  as  well  as  trap  rock  chips, 
and  in  a  community  where  they  are  available,  of  course,  they 
would  be  cheaper.  This  treatment  carries  through  the 
season,  except  on  some  heavily  traveled  roads,  where,  in 
a  few  cases,  it  is  necessary  to  apply  an  extra  treatment  dur- 
ing the  first  season.  The  second  treatment  averages  about 
i  gal.  per  sq.  yd.,  with  about  the  same  amount  of  chips  or 
gravel  as  in  the  first  treatment.  The  idea  of  puttmg  on  a 
small  amount  of  covering  is  simply  to  protect  the  treat- 
ment so  that  it  will  not  be  taken  up  on  the  tires  of  vehiclci 
before  it  is  thoroughly  set  up  and  will  not  incorporate  inli) 
the  bituminous  material  and  form  a  pad.  I  might  say  in 
the  first  place  that  the  practice  is  to  let  the  treatment  remain 
about  twelve  hours  before  covering  it  and  opening  the  street 
to  traffic.  The  bituminous  material  is  only  to  act  as  a 
seal  coat  like  paint  on  steel  or  woodwork;  and  when  it  re- 
quires touching  up,  simply  repaint  it.  This  does  away  with 
the  patching  that  is  required  where  the  pad  method  is  used. 
Such  patching  is  very  difficult — in  fact,  so  difficult  that  a 
number  of  localities  have  given  up  this  method  of  treatment. 

Another  type  of  bituminous  treatment  should  be  selected 
where  there  is  heavier  travel,  and  for  this  purpose  you  would 
use  a  slightly  heavier  bituminous  material,  one  that  is  ap- 
plied hot,  such  as  the  heavier  refined  coal  tar  (Tarvia  A) 
or  refined  water  g^as  tar  (Ugite  No.  2),  or  an  asphalt  cut- 
back which  is  applied  cold.  The  method  of  treating  the 
road  and  spreading  the  chips,  etc,  is  the  same  as  with  the 
lighter  material.  The  asphalt  cut-back  is  more  or  less  new 
and  probably  needs  some  explanation.  It  was  evolved  from 
the  tar  treatment.  The  purpose  was  to  get  an  asphalt  that 
could  be  applied  to  the  road  and  which  had  sufficient  stabil- 
ity and  was  low  enough  in  penetration  at  least  to  set  up 
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and  at  the  same  time  could  be  applied  cold  by  a  pressure 
distributor.  I  have  been  carrying  on  some  experiments  in 
that  direction  for  the  past  four  years.  At  present  in  Phila- 
delphia we  use  about  65  per  cent,  of  100  to  125  penetration 
asphalt,  and  about  35  per  cent,  of  a  50  to  54  commercial 
naphtha.  They  are  thoroughly  mixed  and  then  applied  to 
the  road  surface  cold.  The  naphtha  simply  acts  as  a  carry- 
ing agent  and  leaves  a  very  light  crust  of  asphaltic  mate- 
rial on  the  road,  ^he  first  treatment  of  this  material  re- 
quires about  .4  gal.  per  sq.  yd.;  the  second  treatment  should 
not  be  more  than  .2  gal.  per  sq.  yd.  I  find  that  you  don't 
require  as  much  of  the  asphaltic  cut-back  as  you  do  of 
tar  for  the  second  treatment,  and  there  is  danger,  great 
danger,  in  applying  too  much.  The  tar  sets  up  and  becomes 
perfectly  hard,  more  or  less  brittle,  and  there  is  very  little 
tendency  for  it  to  push;  the  asphaltic  material,  however,  is 
more  or  less  resilient  and  elastic,  through  all  seasons  of  the 
year,  and  is  more  apt  to  push  under  traffic,  and  for  this 
reason  it  is  desirable  to  apply  just  a  film  coat  that  will  not 
push  under  traffic. 

Bituminous  surface  treatments  and  dust  layers  are  more 
or  less  standard  for  all  classes  of  roads.  First  comes  the 
dust  layer  for  the  earth  roads,  macadam  roads,  and  all 
gravel  roads  that  are  not  in  condition  for  the  better  grade 
of  bituminous  treatments;  second,  the  film  coat  (hot  or 
cold  application)  for  the  roads  that  are  in  condition  for 
the  better  class  of  bituminous  treatments,  which,  if  properly 
maintained,  will  last  almost  indefinitely.  This  statement 
isn't  based  on  any  mere  conjecture  or  theory,  but  on  fact. 
It  has  lasted  in  a  number  of  localities  in  this  country  for 
seven  or  eight  years  and,  I  am  informed,  is  a  method  of 
treatment  that  is  largely  used  abroad.  The  asphaltic  cut- 
back material  has  had  four  -years'  test.  When  the  stone 
is  very  soft,  the  pad  method  will  have  to  be  used.  These 
treatments,  of  course,  are  all  dependent  upon  the  amount 
and  character  of  traffic.  These  bituminous  surface  treat- 
ments are  not  suitable  where  the  traffic  consists  primarily 
of  heavy  loads  carried  on  steel  tires.  A  most  important 
point  is  to  put  on  the  second  application  at  the  proper  time. 
If,  in  the  spring,  the  road  requires  a  treatment  and  you 
neglect  it  for  about  a  month,  it  will  result  in  the  road  rut- 
ting and  will  require  extetisive  patching  or  resurfacing.  The 
patching  that  is  ordinarily  required  with  this  method  of 
treatment  is  very  slight,  it  being  necessary  only  to  paint 
the  surface  and  throw  on  some  chips.  You  should  not  put 
on   an   excess  of  material;   this   is   apt   to   make  the  patch 
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liigher  than  the  adjoining  surface  of  the  road.  It  is  a 
simple  method  of  patching.  I  believe  in  Chicago  and 
vicinity  you  have  soft  limestone,  which,  if  too  soft,  would 
not  be  suitable  for  a  film  coat  treatment,  in  which  case  it 
would  probably  be  desirable  to  adopt  the  pad  method  of 
treatment;  however,  in  the  Eastern  States  there  is  plenty 
of  stone  hard  enough  for  the  lighter  superficial  or  film  coat 
method  of  treatmenti 

The  accompanying  table  was  presented  in  a  paper  which 
I  read  before  the  Franklin  Institute,  Philadelphia,  and  gives 
the  cost  of  bituminous  surface  treatment  work  in  Phila- 
delphia. In  the  last  column,  headed  "average  total  cost, 
first  and  second  treatments,  1913  and  1914,"  is  shown  a  sav- 
ing in  the  different  treatment  of  1  ct.  to  1.5  cts.  per  sq.  yd. 
in  1914  over  1913.  This  is  a  result  of  the  men  becoming  more 
familiar  with  the  work  and  the  better  org^anization  of  the 
forces.  This  work  was  entirely  new,  both  to  the  laborers 
and  the  supervising  force  in  1913.  The  labor  cost  for  this 
-work  was'  as  follows: 

Laborers    |2.00  per  8  hour  day 

Foremen    4.00  per  8  hour  day 

Teams    5.00  per  8  hour  day 

This  about  covers,  in  a  very  general  way,  the  more  or 
less  standard  dust  layers  and  bituminous  surface  treatments. 
The  street  cleaning  work  is  in  a  cruder  state  than  any  other 
branch  of  highway  work.  It  is  work  that  should  rightfully 
•come  under  an  association  of  this  kind,  because  in  all  the 
towns  and  counties  on  the  main  thoroughfares  it  is  becom- 
ing more  and  more  necessary  every  day  to  do  some  sort 
of  street  cleaning  work.  It  is  a  greater  problem,  of  course, 
in  the  cities.  There  has  been  considerable  discussion  as  to 
the  proper  kind  of  cleaning,  and  I  am  going  to  outline  briefly 
the  methods  used  in  Philadelphia  and  Washington.  The 
work  is  done  under  a  schedule,  each  street  is  cleaned  as 
often  as  it  requires  cleaning,  or  as,  in  the  judgment  of  the 
officials,  it  requires  cleaning  and  the  finances  will  permit. 
In  this  connection  I  would  also  say  that  it  is  very  easy 
to  go  too  far  with  the  cleaning  of  city  streets.  It  is  not 
necessary  an^  the  cities  cannot  afford  to  have  the  streets 
as  clean  as  a  dining  room  table.  One  of  the  great  problems 
is  to  clean  the  streets  sufficiently  to  keep  the  dust  down, 
and  to  help  eliminate  the  spread  of  disease  from  this  cause. 
If  you  do  enough  cleaning  to  accomplish  these  two  pur- 
poses, I  believe  you  are  doing  as  much  as  any  city  should 
do;  you  should  not  spend  all  your  money  on  cleaning  or 
on  any  one  function  of  public  works. 
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In  Philadelphia  each  street  is  cleaned  every  day,  every 
other  day,  every  third  day,  or  once  a  week.  This  is  the 
method  of  cleaning  for  city  pavements,  including  asphalt, 
granite  block  and  wood  block,  etc.  The  macadam  roads 
are  cleaned  once  a  week,  once  every  two  weeks,  and  some 
of  them  in  the  country  districts  only  once  a  month.  The 
cleaning  of  the  macadam  roads  consists  wholly  of  brushing 
into  the  gutters  the  material  that  has  accumulated  on  the 
road,  shaping  up  the  shoulders,  cleaning  the  gutters  and 
carting  away  the  dirt.  Such  a  schedule  of  cleaning  will 
keep    the    macadam    roads    in    pretty    good    shape. 

In  the  cleaning  of  city  pavements  three  types  of  machines 
are  used,  machine  brooms,  squeegees  and  flushers.  The 
machine  broom  cleaning  is,  or  should  be,  used  largely  on 
pavements  that  are  not  sufficiently  smooth  to  clean  with 
the  squeegee;  this  would  include  certain  classes  of  the 
granite  block  and  asphalt  pavements  that  are  more  or  less 
wavy,  the  brick  pavements  not  in  good  condition,  and  all 
classes  of  pavements  that  are  not  smooth  enough  to  scrub 
with  the  squeegee. 

The  flusher  cleaning  is  intended  more  for  granite  block 
streets  than  for  any  other  type.  The  water  is  applied  at 
the  rate  of  about  35  to  40  lbs.  pressure,  in  such  a  way  that 
it  forces  the  dirt  out  of  the  joints  in  the  pavement,  and 
drives  it  over  toward  the  curb  where  it  is  gathered  up  and 
hauled   away. 

The  squeegees  are  used  on  smooth  pavements.  In  all 
these  methods  of  cleaning,  a  gang  follows  the  machine  with 
hand  brooms  and  wagons  and  picks  up  the  dirt  that  is 
pushed  to  the  gutter. 

All  three  of  these  types  of  cleaning  have  to  be  supple- 
mented by  pick-up  cleaning,  which  is  done  by  blockmen 
who  are  assigned  to  specific  areas.  The  size  of  these  areas 
depends  on  the  amount  of  cleaning  necessary,  varying  from 
as  low  as  2,000  or  3,000  yards  in  the  center  of  the  business 
section,  to  as  high  as  25,000  yards  in  the  outlying  districts. 
The  work  of  the  blockmen  consists  of  taking  up  any  dirt 
accumulating  on  the  street  during  the  time  intervening  be- 
tween the  regular  schedule  for  machine  cleaning.  In  some 
cities,  the  cleaning  is  done  by  gangs,  who  form  in  lines 
across  the  street  and  with  their  hand  brooms  push  the 
material  from  the  center  to  the  side,  one  pushing  it  over 
to  another,  until  it  is  brushed  to  the  curb. 

There  was  some  discussion  at  a  recent  engineering  meet- 
ing— the  meeting  of  the  American  Society  of  Municipal 
Improvements — with    reference    to    using    water    in    street 

319 


Digitized  by 


Google 


AMEHICJlS    road    BUIL.DBRS'    ASSOCIATION 

cleaning,  and  to  illustrate  this  point  I  just  ran  across  a 
paper  read  before  the  American  Society  of  Municipal  Im- 
provements by  Mr.  Slater  of  Providence,  stating  that  it  was 
unnecessary  to  use  any  water  on  their  asphalt  and  bitu- 
minous pavements.  The  discussion  was  by  Mr.  Warren,  and 
a  statement  was  made  that  in  Washington,  for  example, 
and  New  York,  they  do  not  use  water.  This  is  very  mis- 
leading, because  it  is  incorrect.  They  believe  very  much 
in  the  use  of  water  in  Washington  and  in  New  York,  and 
also  in  Philadelphia.  We  do  not  believe,  though,  in  leav- 
ing water  on  the  street  long  enough  to  damage  the  pave- 
ment, and  that  is  the  main  point  Squeegee  cleaning  con- 
sists of  a  sprinkler  preceding  the  squeegees;  the  idea  is  to 
sprinkle  sufficiently  in  advance  of  the  squeegees,  which  also 
have  a  sprinkler  attachment  in  front  of  their  rubber  brooms. 
The  first  sprinkling  is  to  moisten  the  dirt  on  the  pavement 
sufficiently  in  advance  to  loosen  it  up,  and  the  second 
sprinkling  puts  enough  water  there  for  the  ruDber  squee- 
gee to  scrub  the  pavement.  It  is  very  evident  when  this 
method  is  used,  .  and  when  these  rubber  squeegees  thor- 
oughly scrub  the  pavement,  that  all  the  dust  is  removed,  and 
it  doesn't  leave  sufficient  water  on  the  pavement  to  do  any 
damage. 

The  ideal  method  would  be  vacuum  cleaning  on  all  classes 
of  pavements,  but  wt  haven't  today  any  method  of  vacuum 
cleaning  that  has  been  considered  sufficiently  satisfactory, 
in  a  general  way,  to  be  adopted  by  the  different  cities.  They 
are  all  trying  to  improve  on  the  machinery  with  a  view 
to  getting  some  vacuum  cleaner  that  will  do  away  with  some 
of  the  types  of  machines  and  methods  of  cleaning  we  are 
now  using.  I  think  that  the  question  of  using  water  on 
pavements  should  be  emphasized,  because  it  is  very  clear 
that  if  the  water  is  simply  put  on  the  pavement,  and  the 
pavement  scrubbed,  the  water  will  not  remain  long  enough 
to  do  any  damage. 

The  question  of  cleaning  is  very  closely  related  to  all 
of  our  highway  work  and  before  very  long  it  is  going  to 
be  considered  an  important  element  in  connection  with  our 
maintenance  costs.  Up  to  today  we  have  never  considered 
in  the  cost  of  maintenance  of  any  of  our  pavements,  roads, 
types  of  road  surfaces,  or  any  kind  of  pavement  of  any 
description,  the  cost  of  cleaning;  and  it  is  a  most  important 
factor.  Some  types  of  pavement  which  are  less  durable 
under  certain  traffic  conditions  cost  so  much  less  to  clean 
that  it  is  a  question  whether  in  the  long  run  they  would 
not  be  the  most  economical  on  certain  streets.     In  this  con- 
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nection  I  might  say  that  asphalt  is  the  easiest  pavement  to 
clean.  It,  however,  is  not  considered  as  good  a  pavement 
as  granite  block  for  heavy  traffic  streets,  but  I  am  not  al- 
together sure  when  the  cost  of  cleaning  is  added  to  the  cost 
of  maintenance  of  granite  block  pavements,  particularly  the 
old  style  of  granite  block  which  are  gradually  being  elim- 
inated, that  the  asphalt  pavement  would  not  be  the  cheap- 
est in  the  long  run. 

An  asphalt  pavement  will  be  less  dusty  with  the  same 
amount  of  cleaning  than  a  wood  bl-ock  pavement.  The  dust 
will  incorporate  to  a  certain  extent  in  an  asphalt  pave- 
ment, particularly  in  the  warm  weather,  but  it  will  not 
with  a  wood  block  pavement,  after  the  bleeding  is  over,  and 
this  is  usually  the  case  after  the  second  season.  Most  of 
our  accidents  from  skidding  result  from  improper  cleaning 
of  asphalt  and  wood  block  pavements.-  If  these  pavements 
are  thoroughly  cleaned  with  squeegees,  there  will  be  no 
scum  on  the  pavement  to  cause  machines  to  skid,  and  in 
this  connection  I  am  going  to  call  your  attention  to  a 
little  detail  that  is  one  of  the  most  important  questions  in 
street  cleaning  work.  A  number  of  men  will  state  that  ma- 
chine broom  cleaning  is  a  thorough  method  for  cleaning  as- 
phalt and  wood  block  pavements.  You  cannot  thoroughly 
clean  a  pavement  with  a  machine  broom.  After  cleaning 
you  can  go  over  the  pavement  and  by  observing  very  closely, 
you  will  see  that  where  the  broom  has  passed  it  has  left  lit- 
tle streaks  of  dust  here  and  there,  and  if  an  automobile 
passes  right  over  the  road,  you  will  find  dust  rising  from  it 
When  it  rains  on  that  dust  a  little  scum  forms  that  results 
in  causing  machines  to  skid. 

If  you  thoroughly  scrub  an  asphalt,  wood  block  or 
bituminous  pavement,  or  any  smooth  pavement  with  a 
squeegee,  and  you  observe  the  pavement  very  closely  after 
the  scrubbing,  you  will  find  no  dust,  simply  because  the 
rubber  squeegee  actually  scrubs  the  whole  pavement.  And 
when  the  pavement  is  dry,  within  a  very  short  time  after  it 
has  been  scrubbed,  if  a  machine  passes  over  it,  you  will  not 
find  any  dust  arising,  nor  a  scum  in  wet  weather  from  this 
little  film  of  dust,  which  is  always  left  on  t;he  pavement  after 
machine  broom  cleaning. 

The  average  cost  of  machine  broom  cleaning  on  heavy, 
medium  and  light  traffic  streets  for  the  City  of  Philadelphia 
for  1914  was  $0,269  per  1,000  sq.  yds. 

The  average  cost  of  squeegee  cleaning  on  heavy,  medium 
and  light  traffic  streets  for  the  City  of  Philadelphia  for  1914 
was  $0,151   per   1,000  sq.  yds. 
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These  prices  include  the  cost  of  the  removal  of  the  street 
dirt  and  the  cost  of  operating  and  the  direct  supervision 
only,   and  are   based   on   the   following: 

Foremen    12.60  per  10  hour  day 

Qansmen    1.75  per  10  hour  day 

Machine   broom   6.50  per  10  hour  day 

Dirt  wagon 5.00  per  10  hour  day 

Two-horie  sprinkler 6.00  per  10  hour  day 

Dirt  cart 3.50  per  10  hour  day 

Squeegres   6.00  per  10  hour  day 


MR.  STOLTZFUS:  Mr.  Chairman,  may  I  ask  a  ques- 
tion? 

CHAIRMAN  CROSBY:     Yes,  sir. 

MR.  STOLTZFUS:  I  would  like  to  know  if  anybody 
here  has  any  experience  with  what  I  think  is  called  lignin 
liquor.  If  I  understand  the  thing  it  is  something  similar 
to  water,  yet  it  has  a  binding  effect  something  like  cement. 

CHAIRMAN  CROSBY:  Can  any  gentleman  answer  Mr. 
Stoltzfus'  as  regards  the  liquor? 

MR.  MEEKER:  I  have  had  some  experience,  Mr.  Chair- 
man, with  this  liquor,  which  is  a  by-product  from  the  manu- 
facture of  wood  pulp,  and  have  used  it  on  gravel  roads 
in  the  southern  portion  of  our  state.  Where  there  is  quite 
a  percentage  of  clay  in  the  gravel  this  liquid  has  proven 
very  satisfactory.  The  trouble  with  clay  gravel  as  a  road 
material  is  that  it  makes  a  very,  good  road  for  from  eight 
to  nine  months  in  the  year,  while  during  the  other  three 
or  four  months  the  surface  ruts  very  badly.  After  putting 
on  this  lignin  liquor  the  road  thus  treated  went  through  last 
winter  and  the  winter  before  without  any  ruts  at  all.  Quot- 
ing the  remarks  of  the  director  of  one  of  our  boards  of 
freeholders  as  follows:  "This  lignin  liquor  was  applied  to 
about  three  miles  of  road  and  I  spent  about  $645  in  apply- 
ing it.  As  a  result  the  road  is  good  to-day,  while  another 
section  of  road  of  about  equal  length,  which  did  not  have 
any  lignin  binder  upon  it,  rutted  and  cut  up  so  badly  that 
it  had  to  be  reshaped  and  re-graveled  at  an  expense  of 
over  $1,100,  while  the  people  lost  the  use  of  the  road  as 
a  first-class  highway  for  nearly  three  months." 

The  lignin  liquor  also  works  very  well  upon  our  red 
shale  roads.  These  are  of  a  heavy  clayey  nature  and  while 
very  good  in  dry  weather  are  almost  bottomless  in  the 
spring.  The  results  obtained  from  the  application  of  the 
lignin   liquor  to  this   shale  have   been  very  satisfactory. 

On  macadam  roads  it  does  not  work  as  well,  owing 
to  the  fact  that  the  trap  rock,  which  we  use  in  most  of  our 
macadam  work,  contains  very  little  clay.  It  seems  to  be  a 
prerequisite    to    obtain    the   best    results    that    there   should 
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be  a  certain  percentage  of  clay  in  the  road  metal.  In  order 
to  obtain  the  best  results  with  lignin  liquor  the  material 
should  be  properly  applied,  properly  diluted  and  not  ap- 
plied in  too  large  a  quantity  at  one  time.  Our  experience 
has  been  that  abouz  three-quarters  of  a  gallon  to  the  yard 
yields  the  best  results  if  it  is  applied  at  th|"ee  diflEerent 
times,  the  first  treatment  being  about  one-third  of  a  gallon 
and  letting  that  soak  in  before  the  road  is  thoroughly  dry, 
and  giving  another  application  of  about  one-third,  then  a 
week  or  two  afterwards  giving  a  third  light  application. 
In  that  way  it  penetrates  the  road  and  makes  a  kind  of 
cement,  but  if  you  apply  it  in  too  large  quantity  at  first  it 
forms  a  crust  on  top.  If  properly  applied  it  gives  very 
good  results. 

MR.  STOLTZFUS:  It  has  the  quality  of  laying  the 
dust,  too,  has  it? 

MR.  MEEKER:  To  a  certain  extent.  It  is  not  a  dust 
layer  altogether.     It  is  rather  a  road  preservative. 

C.  B.  ANDERSON  (Joplin,  Mo.):  I  would  like  to  ask 
Mr.  Connell  if  he  uses  the  asphalt  cut-back  on  gravel  roads, 
and  what  results  he  has  secured. 

MR.  CONNELL:  I  haven't  used  the  asphalt  cut-back 
on  the  gravel  road,  but  I  have  no  reason  to  believe  that 
if  you  had  a  good  clean  gravel  and  a  good  smooth  hard 
surfaced  road  with  considerable  sand  in  the  gravel,  if 
wouldn't  wgrk  probably  just  as  well  as  it  would  with*  the 
stone  road.  I  know  that  there  are  cases  where  the  other 
materials  somewhat  similar  to  that  do  give  very  good  re- 
sults. If  you  have  any  cement  or  clay  in  there,  I  don't 
believe  it  would  give  you  good  results. 

V.  NICHOLSON  (Engineering  Chemist,  Chicago,  111.): 
I  would  like  to  ask  Mr.  Connell,  as  a  point  of  information, 
if  there  is  not  considerable  danger  in  the  use  of  cut-back 
asphalt,  especially  in  tanks,  from  explosion  if  you  have  care- 
less workmen. 

MR.  CONNELL:  Well,  there  is  a  certain  element  of 
danger.  I  don't  think  there  is  any  great  danger.  I  have 
seen  a  good  deal  of  it  used,  and  know  of  a  good  deal  of 
it  being  used  in  other  localities,  and  I  haven't  heard  of 
any  accidents.  The  only  case  that  I  know  of  which  mfght 
have  resulted  in  an  accident  was  in  one  case  where  some- 
body threw  a  match  on  the  road,  and  it  burned  up  for  a 
time;  that  doesn't  amount  to  anything.  That  fire  didn't 
spread  at  all.  As  a  matter  of  fact,  one  of  the  methods  of 
using  it  is  to  put  it  on  and  then  burn  it  right  away,  burn  off 
all  the  light  oils.     We  do  some  of  that,  too. 
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CHAIRMAN  CROSBY:  Perhaps  the  Chair  should  say 
that  in  introducing  Mr.  Connell,  no  disrespect  was  intended 
to  the  City  of  Chicago,  nor  Philadelphia,  by  referring  to  the 
latter  as  the  second  city.  As  a  matter  of  fact,  the  Chair  had 
in  mind  that  Chicago  was  the  first  city  and  that  New  York 
wasn't  a  city,  but  an  imperial  municipality.  (Laughter.) 
The  other  object  in  introducing  Mr.  Connell  in  that  way 
was  to  encourage  him.  Perhaps  that  was  also  unnecessary. 
(Laughter.) 

The  next  speaker  on  the  program  is  Mr.  Leininger,  Super- 
intendent of  Streets  of  Chicago.  Is  Mr.  Leininger  present? 
He  is  not. 


ARTHUR  H.  BLANCHARD*  (Professor  in  Charge, 
Graduate  Course  in  Highway  Engineering,  Columbia  Uni- 
versity, New  York,  N.  Y.):  The  writer  agrees  with  the 
fundamental  principles  of  dust  prevention  and  street  clean- 
ing as  presented  in  the  admirable  discussion  by  Mr.  Connell. 
Special  attention  should  be  directed  to  the  conclusions  that 
dust  prevention  and  street  cleaning  problems  are  intimately 
associated;  that  street  cleaning  costs  should  be  charged  to 
the  upkeep  of  pavements;  and  that  street  cleaning  is  a 
branch  of  highway  engineering  which  requires  supervision 
by  trained  and  experienced  highway  engineers. 

The  formation  of  a  large  part  of  dust  is  due  to  the  depo- 
sition of  dirt  adhering  to  the  wheels  of  vehicles  coming 
from  adjacent  earth,  gravel,  or  broken  stone  roadways,  the 
leakage  of  the  contents  of  loaded  vehicles  both  in  trj^nsit 
and  while  loading  and  unloading,  the  excrements  of  animals, 
and  the  abrasive  action  of  traffic  Other  sources  of  street 
dust  are  mineral  matter  applied  to  the  surface  of  pavements, 
the  decay  of  leaves',  bark,  twigs,  and  other  vegetable  mat- 
ter, dust  from  manufacturing  concerns,  and  soot  and  ashes 
from  chimneys.  It  is  apparent  that  in  order  to  have  clean 
and  dustless  roadways  two  classes  of  material  must  be  re- 
moved, fine  dirt  or  dust  and  coarse  dirt,  such  as  horse  drop- 
pings, leaves,  paper  and  other  forms  of  rubbish. 

Dust  and  coarse  dirt  on  earth,  gravel  and  broken  stone 
roads  are  taken  care  of  by  a  combination  of  dust  laying  and 
street  cleaning  methods  if  the  above  types  of  construction 
are  used  in  urban  districts,  while  on  roadways  of  the  above 
materials  on  highways  outside  of  urban  districts  usually  only 
dust  laying  methods  are  employed.  Dust  and  coarse  dirt 
on  bituminous  surfaces  and  on  bituminous,  brick,  block  and 


•Written  discussion  submitted  but  not  read  at  the  convention. 
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cement  concrete  pavements'  should  be  removed  by  street 
cleaning  methods  when  located  in  urban  districts  and  in 
many  cases  the  same  methods  should  be  employed  on  high- 
ways outside  of  urban  districts.  Periodical  watering  of 
pavements,  or  they  use  of  other  palliatives,  to  lay  the  dust 
during  the  day  is  fundamentally  wrong,  as  the  fine  dust 
which  necessitates  the  use  of  palliatives  should  have  been 
removed. 

Local  conditions,  together  with  the  grade  and  character 
and  amount  of  traffic,  influence  to  a  considerable  extent  the 
method  selected  to  keep  the  street  as  dustless  and  clean  as 
possible.  For  instance,  when  the  travel  is  largely  auto- 
mobile traffic,  some  asphaltic  surfaces  will  absorb  the  dust 
to  a  large  extent;  on  narrow,  well-built-up  streets  under 
heavy  horse-drawn  traffic,  sweeping  and  water  flushing  are 
usually  necessary;  while  on  open  highways  the  removal  of 
the  dung  of  animals  and  other  coarse  litter  may  be  sufficient. 

Mr.  Connell  has  very  fully  treated  methods  of  dust  pre- 
vention on  earth,  gravel  and  broken  stone  roads  and  ex- 
haustively presented  methods  of  street  cleaning  for  the  sev- 
eral types  of  pavements  which  are  identical  with  the  writer's 
practice. 

The  writer  has  found  that  one  conclusion  reached  by  Mr. 
Connell  is  not  generally  accepted  by  those  in  charge  of  street 
cleaning,  namely,  that  the  surfaces  of  pavements  cannot  be 
thoroughly  cleaned  with  machine  brooms.  As  -the  result  of 
many  investigations  on  all  types  of  pavements,  the  writer 
heartily  -subscribes  to  Mr.  Connell's  conclusion  and  believes 
that  material  increase  in  the  efficiency  of  street  cleaning 
methods  would  result  by  a  general  recognition  of  the  fact 
that  the  use  of  water  following  the  machine  broom  is  a  pre- 
requisite to  insure  dustless  pavements. 


CHAIRMAN  CROSBY;  The  formal  program  is  con- 
cluded, and  the  business  meeting  of  the  Association  is  sched- 
uled to  follow.  It  will  be  called  immediately  by  the  Pres- 
ident, but  before  you  adjourn,  one  or  two  brief  announce- 
ments should  be  made.  One  is  that  a  road  convention  and 
exhibition  will  be  held  in  Toronto  under  the  auspices  of  the 
Dominion  Highway  Association  and  the  Ontario  Good  Roads 
Association,  in  Mlarch.  A  cordial  invitation  is  extended  to 
all  present,  and  their  friends,  to  attend.  An  invitation  has 
been  received  from  the  Mayor  of  Buffalo  and  the  Buffalo 
Chamber  of  Commerce  to  hold  the  next  convention  of  this 
Association  in  that  city.  We  received  this  morning,  a  letter 
from  the  Secretary  of  the  British  Road  Board.    It  reads: 
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PERMANENT     INTERNATIONAL     ASSOCIATION     OF     ROAD 
CONGRESSES. 
Local  Orgraniilns  Committee,  London  Consrrcss,  1913. 

December  2d,  1914. 
Dear  President  McLean: 

I  should  be  very  grlad  when  opportunity  offers  if  you  would 
convey  the  £rood  wishes  of  the  road  builders  of  England  for  a 
very  successful  convention  at  Chicago. 

We  watch  with  the  greatest  sympathy  and  interest  the  ef- 
forts of  the  road  builders  of  North  America  to  solve  the  huge 
problem  of  providing  your  country  with  an  adequate  network 
of  well  constructed  and  efficiently  maintained  trunk  roads. 

I  often  wish  that  I  could  take  a  little  more  active  part  in 
your  work,  and  live  in  hope  that  I  shall  be  able  to  visit  you 
again  shortly,  if  only  to  travel  over  the  great  road  which  I 
believe  you  are  trying  to  construct  to  connect  the  Atlantic 
with  the  Pacific  Ocean. 

With  every  good  wish,  believe  me. 

Yours  sincerely 
(Signed)        W.  REES  JBFFRBTS. 
President  W.  A.  McLean,  American  Road  Builders'  Association. 
Hotel  La  Salle,  Chicago. 

I  am  sure  the  sympathy  and  good  wishes  of  the  British 
association  are  appreciated  by  this  Convention.  If  there  is 
no  further  business  before  the  Convention,  the  Chair  will 
declare  the  meeting  adjourned.  We  will  now  proceed  to 
the  business  meeting  of  the  Association,  if  you  please. 


Business  Session 

PRESIDENT  McLEAN:  The  first  matter,  I  believe,  is  to 
receive  the  report  of  the  Committee  on  Credentials,  Mr.  A. 
M.  Jackson,  Chairman. 

ALAN  MAIR  JACKSON:  Mr.  Chairman,  and  Gen- 
tlemen: I  beg  leave  to  submit  the  report  of  the  Committee 
on  Credentials. 

Report  of  the  Committee  on   Credentials. 

The  Committee  on  Credentials  has  been  unable  to  hold  a 
meeting,  so  as  Chairman  I  have  taken  the  responsibility  of 
going  through  the  very  excellent  system  of  registration  adopted 
by  our  most  painstaking  and  competent  Secretary,  Mr.  Powers. 
As  a  result  of  this  investigation  of  the  registrations,  I  am 
proud  to  report  that  almost  four  thousand  registrations  have 
been  made,  making  a  very  gratifying  record.  Of  course,  you  will 
understand  an  absolute  count  of  the  registrations  cannot  be 
made  at  this  stage,  as  people  are  still  registering.  I  may  say 
that  forty-seven  states  of  the  Union  are  represented  together 
with  nearly  100  representatives  from  Canada,  from  eight 
provinces.  Six  foreign  countries  have  been  represented: 
namely,  Scotland,  Cape  Colony,  South  Africa,  Hawaii,  the 
Philippines,  Hungary,  and  Buenos  Ayres,  South  America. 
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I  think,  srentlemen,  the  representation  from  the  United 
States  and  Canada,  showing  as  it  does  delegates  from  55  out  of 
a  total  of  59  states  and  provinces,  is  a  record  of  which  the 
Association  and  its  President  may  very  justly  be  proud.  More- 
over, this  almost  complete  representation  of  the  North  Ameri- 
can continent  is  supplemented,  as  I  have  said,  by  representa- 
tives from,  I  was  sroingr  to  say,  the  four  corners  of  the  earth, 
only  in  this  case,  from  six  corners  of  the  earth,  and  those  all 
very  distant  ones. 

I  feel  sure  the  Association  will  feel  proud  with  Mr.  McLean, 
your  President,  of  the  representation  from  Canada,  a  erreat 
many  of  whose  delegates  have  traversed  considerable  distances 
to  be  present. 

I  have  the  honor  to  be,  sir,  your  obedient  servant. 

ALAN  MAIR  JACKSON.  Chairman. 

[The  members  of  the  Committee  on  Credentials  were  Alan 
Mair  Jackson,  Brantford,  Ont.,  Chairman;  J.  M.  McCarthy, 
Secretary,  Massachusetts  State  Highway  Commission;  P.  C 
McArdle,  Acting  Chief  State  Highway  Engineer  of  Illinois; 
R.  Keith  Compton,  Chairman  of  the  Paving  Commission, 
Baltimore,  Md.;  F.  F.  Rogers,  State  Highway  Commissioner 
of  Michigan;  H.  W.  Durham,  Chief  Engineer  of  Highways, 
Borough  of  Manhattan,  New  York,  N.  Y.,  and  E.  Brian,  City 
Engineer  of  Windsor,  Ont.] 

MAJ.  CROSBY:  Mr.  President,  I  move  the  acceptance  of 
the  report  of  the  Credentials  Committee,  and  that  the  thanks 
of  the  meeting  be  extended  to  Chairman  Jackson  for  the 
very  excellent  and  comprehensive  report  which  he  has  read. 

MR.  MEEKER:    I  second  the  motion. 

PRESIDENT  McLEAN:  Is  there  any  discussion,  gentle- 
men? You  have  heard  the  motion;  those  in  favor,  please 
say  aye;  opposed,  no.     The  motion  is  carried. 

The  next  item  of  business  is  the  recommendation  to  the 
Association  of  the  Board  of  Directors,  adopted  in  accord- 
ance with  the  constitution,  proposing  an  amendment  to  the 
by-laws. 

SECRETARY  POWERS:  This  resolution  was  passed  by 
the  Board  of  Directors  at  a  meeting  held  February  27,  1914. 
The  secretary's  records  are  as  follows: 

"Moved  by  W.  W,  Crosby,  seconded  and  carried,  that  the 
dues  of  the  Association  be  raised  to  four  dollars,  beginning 
with  the  year  1915,  and  that  each  member  should  be  supplied 
at  the  expense  of  the  Association  with  a  subscription  to 
'Good  Roads.'  It  was  also  moved  by  Mr.  Crosby,  seconded 
and  carried  that  the  Executive  Committee  be  instructed  to 
take  up  with  the  publishers  the  matter  of  supplying  *Good 
Roads'  to  members  of  the  Association,  and  report  at  the  next 
meeting." 
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[After  a  brief  discussion  participated  in  by  Major  Crosby, 
Treasurer  of  the  Association;  President  McLean,  Secretary 
Powers  and  others,  the  amendment  was  x^dopted.] 

f^RESIDENT  McLean :  In  connection  with  the  letter 
from  Mr.  Jeffreys,  Secretary  of  the  British  Road  Board, 
would  it  not  be  well  if  the  President  or  Secretary  were  au- 
thorized to  reply  on  behalf  of  the  Association? 

MAJ.  CROSBY:    I  make  that  motion,  Mr.  President. 

MR.  MEEKER:    I  second  that  motion. 

PRESIDENT  McLean :  It  is  moved  and  seconded  that 
the  Secretary  be  authorized  to  acknowledge  the  greetings  of 
the  Secretary  of  the  British  Road  Board  in  a  fitting  manner. 
All  in  favor  say  aye;  opposed,  no.    The  motion  is  carried. 

That,  I  think,  concludes  the  business  of  the  session,  unless 
there  is  something  else. 

MAJ.  CROSBY:  Speaking  for  "the  good  of  the  order," 
as  I  remember  that  it  has  come  up  in  the  course  of  the 
meetings  of  the  various  organizations  I  have  belonged  to 
from  time  to  time,  I  would  like  to  suggest,  if  I  may  be  per- 
mitted, that  one  way  we  can  help  the  Association  is  to  in- 
crease the  membership.  I  have  been  trying  to  do  something 
along  that  line  myself.  I  know  the  Secretary  has  worked 
very  hard  in  communicating  with  people  to  get  them  into 
the  Association,  and  I  merely  at  this  time  would  like  to  ask 
that  those  present  who  show  by  their  attendance  here  at  this 
late  hour  their  interest  in  the  Association,  help  us  if  they  can 
in  getting  members  into  the  Association. 

PRESIDENT  McLEAN:  Is  there  anything  further?  Other- 
wise,  I  will  declare  closed  the  most  successful  convention  in 
the  history  of  the  American  Road  Builders*  Association.  The 
n^eeting  is  adjourned. 
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Chicago  Portland  Cement  Co.,  The,  Chicago,  111. 
"Contractor,  The,"  Chicago,  111. 
Cummer  &  Son  Co.,  The  F.  D.,  Cleveland,  Ohio. 

Dietzgen  Co.,  Eugene,  Chicago,  111. 

Domestic  Engine  &  Pump  Co.,  Shippensburg,  Pa. 

Dunn  Wire-Cut-Lug  Brick  Co.,  The,  Conneaut,  Ohio. 

"Engineering  News,"  New  York,  N.  Y. 
"Engineering  Record,"  New  York,  N.  Y. 
"Engineering  and   Contracting,"   New   York,   N.  Y. 
Eagle  Wagon  Works,  The,  Auburn,  N.  Y. 
Erie  Machine  Shops,  The,   Erie,  Pa. 

Farquhar  Co.,  Ltd.,  The  A.  B.,  York,  Pa. 
Frohman  Chemical  Co.,  Sandusky,  Ohio. 

Galion  Iron  Works  &  Mfg.  Co.,  The,  Galion,  Ohio. 
"Good  Roads,"  New  York,  N.  Y. 

Headley  Good   Roads   Co.,   Philadelphia,   Pa. 
"Highway    Contractor,    The,"   Albany,    N.    Y. 
Huasteca   Petroleum   Co.,   New   Orleans,   La. 
Hunt  &  Co.,  Robert  W.,  Chicago,  111. 
Hvass  &  Co.,  Inc.,  Chas.,  New  York.  N.  Y. 

Ideal  Concrete  Machinery  Co.,  Cincinnati,  Ohio. 
Illinois  Stone  Club,  Chicago,  111. 
Ingersoll-Rand  Co.,  The,  New  York,  N.  Y. 
International  Motor  Co.,  Chicago,  111. 

Jaeger  Machine  Co.,  The,  Columbus,  Ohio. 
Jeffery  Co.,  The  Thomas  B.,  Kenosha,  Wis. 
Jennison-Wright  Co.,  The,  Toledo,  Ohio. 

Kelly-Springfield  Motor  Truck  Co.,  The,  Springfield,  Ohio. 
Kettle  River  Co.,  The,  Minneapolis,  Minn. 
Keuffel  &  Esser  Co.,  Hoboken,  N.  J. 
Kinney  Mfg.   Co.,  The,  Boston.   Mass. 
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Knox  Motors  Co.,  Chicago,  111. 
Koehring  Machine   Co.,   Milwaukee,   Wis. 

Lewis  Mfg.  Co.,  F.  J.,  Chicago,  111. 

Marion  Steam  Shovel  Co.,  The,  Marion,  Ohio. 
Marquette  Cement  Manufacturing  Co.,  The,  Chicago,  111. 
Marsh-Capron  Mfg.  Co.,  Chicago,  111. 
Martin  International  Trap  Rock  Co.,  The,   Bruce   Mines, 

Ont,  Canada. 
Mechling  Bros.  Mfg.  Co.,  Camden,  N.  J. 
Monroe  &  Sons,  N.  S.,  Arthur,  111. 

Municipal  Engineering  &  Contracting  Co.,   Chicago,   III. 
"Municipal  Journal,"  New  York,  N.  Y. 

National  Paving  Brick  Manufacturers*  Association,  Cleve- 
land, Ohio. 
Novo  Engine  Co.,  Lansing,  Mich. 

Orenstein-Arthur  Koppel  Co.,  Chicago,  111. 
Orr  &  Sembower,  Inc.,  Reading,  Pa. 

Philadelphia  Quartz  Co.,  Philadelphia,  Pa. 
Power  &  Mining  Machinery  Co.,  Cudahy,  Wis. 

Rapid  Mixer  Co.,   Grand   Rapids,  Mich. 
"Road  Maker,  The,"  Des  Moines,  la. 
Robeson  Process  Co.,  New  York,  N.  Y. 
Roche,  Thos.  M.,  Chicago,  111. 

Rocmac    Road    Corporation    of    America,    Ltd.,    Philadel- 
phia, Pa. 
Russell  Grader   Mfg.   Co.,  The,  Minneapolis,   Minn. 

Semet-Solvay  Co.,  Syracuse,  N.  Y. 
Smith  &  Co.,  C.  B.,  Cleveland,  Ohio. 
Smith  Co.,  The  T.  L.,  Chicago,  111. 
Standard  Asphalt  &  Rubber  Co.,  Chicago,  III. 
Standard  Oil  Co.  (an  Indiana  corporation),  Chicago,  111. 
Standard  Scale  &  Supply  Co.,  The,   Chicago,  111. 
Steel    Protected    Concrete    Co.,    Philadelphia,    Pa. 
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Streich  &  Bro.  Co.,  A.,  Oshkosh,  Wis. 
Tarrant  Mfg.  Co.,  Saratoga  Springs,  N.  Y. 
Thew  Automatic  Shovel  Co.^  Lorain,  Ohio. 
Troy  Wagon  Works  Co.,  The,  Troy,  Ohio. 
Trussed  Concrete  Steel  Co.,-Youngstown,  Ohio. 
Turbine   Sewer   Machine   Renovating   Co.,   The,   Milwau- 
kee, Wis. 

United  SUtes  Asphalt  Refining  Co.,  The,  New  York,  N.  Y^ 
United  States  Wood  Preserving  Co.,  New  York,  N.  Y. 
Universal  Portland  Cement  Co.,  Chicago,  111. 
Utility  Road  &  Farm  Machinery  Co.,  Chicago,  111. 

Wamer-Quinlan   Asphalt    Co.,    New   York,    N.    Y. 
Warren  Brothers  Co.,  Boston,  Mass. 
Watson  Wagon  Co.,  Canastota,  N.  Y. 
Wheeling  Corrugating  Co.,  Chicago,  111. 
Wiard  Plow  Co.,  Batavia,  N.  Y. 
Wisconsin    Granite    Co.,    Chicago,   111. 

Zindorf,  M.  P.,  SeatUe,  Wash. 


National,  Stata  and  Municipal 

Office  of  Public  Roads,  U.  S.  Department  of  Agriculture^ 

State  of  Arizona. 

State  of  Illinois. 

State  of  Massachusetts. 

State  of  Michigan. 

State  of  New  York. 

State  of  Wisconsin. 

Province  of  Ontario,  Canada. 

City  of  Chicago. 

City  of  New  York. 

City  of  Philadelphia. 
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ANNUAL  ASSOCIATION  MEETING 

The  annual  meeting  of  the  Association,  as  provided  for  in 
Chapter  1,  Section  1,  of  the  By-Laws,  was  held  at  the  Hotel 
Astor,  New  York,  N.  Y.,  February  5,  1915. 

At  this  meeting  reports  of  the  Executive  Committee,  Sec* 
retary  and  Treasurer  were  duly  read  and  accepted.  These 
reports  are  given  on  this  and  the  following  pages. 

Executive  officers  and  six  directors  were  elected.  The 
list  of  officers  and  directors  for  1915  will  be  found  on  page 
368. 

By  vote  of  the  members  of  the  Association  present,  the 
resolution  passed  by  the  Board  of  Directors  at  its  last  meet- 
ing, providing  that  Chapter  V,  Section  1,  of  the  By-Laws 
should  be  amended  so  that  the  annual  dues  for  active  mem- 
bers should  be  $3.00  per  year,  was  approved. 

The  Committee  on  Standards  presented  a  progress  re- 
port. It  was  moved  and  carried  that  the  report  of  the  Com- 
mittee be  published  in  the  annual  proceedings  of  the  Asso- 
ciation.   This  report  will  be  found  on  page  339. 

A  progress  report  of  the  Committee  on  Legislation  was 
also  presented.  It  was  moved  and  carried  that  this  report 
be  printed  for  further  discussion.  This  report  will  be  found 
on  page  359. 

A  dinner,  which  was  attended  by  members  and  guests, 
was  held  at  Rector's,  New  York  City,  6.30  P.  M. 

Following  the  dinner  the  tellers  announced  the  result  of 
the  ballots  cast  for  officers  and  directors. 

The  tellers  also  reported  that  the  vote  on  the  amendment 
to  Article  VI,  Section  1,  of  the  Constitution,  had  been  car- 
ried by  a  large  majority.  The  section  now  reads  as  fol- 
lows: 


Annual  Report  of  the  ExecutiTO  Committee  of  the  American. 
Road  Builders'  Association 

New  York,  February  5,  1915. 
To  the  Board  of  Directors,  American  Road  Builders* 
Association. 

Gentlemen:  In  accordance  with  the  By-Laws,  Section  8, 
Chapter  III,  the  Executive  Committee  submits  its  annuaf 
report  herewith  as  follows: 

During  the  past  year  233  new  members  have  been  added 
to  the  membership  of  the  Association,  and  17  members  have 
dropped  out,  leaving  a  net  total  of  875. 

A  Membership  Committee,  consisting  of  110  members,  was 
appointed  in  accordance  with  the  recommendation  made  by 
the    Executive    Committee   a   year   ago.     The    work   of   this 
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committee  resulted  in  securing  a  substantial  increase  in 
membership  and  of  men  in  every  way  creditable  to  the 
Association.  It  is  recommended  by  the  fexecutive  Commit- 
tee, therefore,  that  this  committee  be  continued  or  a  new 
one  named,  and  the  work  of  securing  new  members  be 
pushed  forward  as  much  as  possible. 

The  reports  of  the  Treasurer  and  Secretary,  both  of  which 
are  herewith  submitted,  show  that  on  December  31,  1914, 
there  was  a  balance  on  hand  of  $3,178.63,  and  that  there  were 
bills  receivable  amounting  to  $4,458.11,  and  accounts  payable 
amounting  to  $2,860.47,  leaving  a  net  surplus  of  $4,776.27. 

The  Eleventh  Annual  Convention  was  held  in  Chicago, 
December  14,  15,  16,  17  and  18,  1914.  The  registration  list 
showed  a  larger  attendance  than  at  any  previous  meeting  of 
the  organization.  In  fact,  it  is  believed  to  have  been  the 
largest  gathering  of  those  interested  in  road-buiMing  ever 
held. 

The  show  or  exhibition  of  machinery,  materials  and  meth- 
ods occupied  a  greater  space  than  anything  of  the  kind  ever 
held.  The  commercial  exhibitors  numbered  108.  There 
were  six  State  exhibits  and  three  city  exhibits.  There  were 
also  exhibits  from  the  United  States  Department  of  Agricul- 
ture and  the  Province  of  Ontario,  Canada. 

The  total  space  sold  for  commercial  exhibits  amounted  to 
$13,400.12.  The  total  expenses,  including  traveling  expenses 
of  members  of  the  Executive  Committee  and  other  officials 
necessary  to  carry  on  the  convention,  were  $10,245.51. 

A  unique  feature  of  the  show  at  Chicago  was  the  model 
boulevard.  The  work  involved  in  carrying  out  the  work  was 
very  considerable,  but  it  is  felt  that  the  result  achieved  war- 
ranted the  expenditure  of  the  few  hundred  dollars  involved 
beyond  what  the  manufacturers  who  laid  the  pavement  paid 
for. 

At  the  Chicago  convention  a  progress  report  of  the  Com- 
mittee on  Standards  was  presented  by  the  chairman.  Nelson 
P.  Lewis.  This  report  was  received,  and  it  was  voted  to 
present  the  final  report  at  the  annual  meeting,  February  5. 

At  the  Chicago  convention  a  progress  report  of  the  Com- 
mittee on  Legislation  was  presented  by  Chairman  W.  A.  Mc- 
Lean. It  was  voted  that  this  report  also  be  taken  up  and 
final  action  taken  on  same  at  the  annual  meeting,  February  5. 

At  the  meeting  of  the  Board  of  Directors,  held  in  Chicago, 
December  17,  a  resolution  was  passed  requesting  the  Secre- 
tary and  Treasurer  to  present  to  the  Executive  Committee 
a  complete  financial  statement  of  the  affairs  of  the  Associa- 
tion, with  a  view   to   a  recommendation   by   the   Executive 
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Committee  for  some  plan  that  will  enable  the  Secretary  to 
carry  on  the  duties  of  his  office  and  relieve  him  of  the  neces- 
sity of  devoting  the  amount  of  time  that  has  been  found 
necessary  in  the  past. 

The  Board  of  Directors,  at  a  meeting  held  February  27, 
1914,  passed  a  resolution  providing  that  the  dues  of  the  Asso- 
ciation be  raised  to  $4  per  year,  and  include  a  subscription 
to  "Good  Roads."  This  resolution  was  also  taken  up  at  the 
business  meeting  of  the  Association  held  in  Chicago,  Decem- 
ber 18,  1914,  and  approved  by  vote  of  the  members.  The 
resolution  provided  that  the  Executive  Committee  make  ar- 
rangements with  the  publishers  of  said  magazine  as  to  the 
rate  that  the  Association  should  pay  for  the  publication  to 
be  sent  to  all  members.  The  committee  has  had  conferences 
with  the  publishers,  and  they  have  agreed  to  send  the  fifty- 
two  issues  of  the  journal  per  year  to  each  member  of  the 
Association  for  $1  per  year,  or  one-half  the  regular  subscrip- 
tion price. 

There  has  developed,  however,  some  criticism  outside  of 
the  Association  regarding  this  procedure,  and  the  publishers 
of  "Good  Roads"  have  agreed  that  if  the  annual  dues  of  the 
Association  are  fixed  at  $3  per  member,  they  will  furnish  the 
magazine  to  all  members  who  desire  to  receive  it  at  the  rate 
of  $1,  as  already  referred  to.  The  Executive  Committee  un- 
derstands, of  course,  that  if  this  latter  scheme  is  adopted 
it  will  require  another  amendment  to  the  By-Laws.  It  is 
therefore  submitted  to  the  Board  of  Directors  for  consid- 
eration.    Respectfully  submitted, 

EXECUTIVE  COMMITTEE, 
(Signed)     Geo.  W.  Tillson,  Chairman. 

R.  A.  Meeker. 

E.  L.  Powers. 


Secretanr's  Report 

December  31,  1914. 

To  the  Board  of  Directors, 

American  Road  Builders*  Association. 

Dear  Sirs:    In  accordance  with  Section  6,  Chapter  III,  of 

the  By-Laws,  I  have  the  honor  to  present  a  report,  showing 

the   receipts  and   disbursements   of   the   Association   by  the 

Secretary  for  the  year  from  December  31,  1913,  to  December 

31,  1914,  as  follows: 

1914  RECEIPTS  1914  DISBURSEMENTS 

Jan.  1,  Cash  on  hand  $2,386.22        Monies  received  from 

Exhibition  Space..  10,757.97  current  sources 

Notes    receivable  and  sent  to  Treas- 

accepted    In    set-  urer    Crosby    Jan- 

tlement     of     un-  uary     1,     1914,     to  > 

paid  accounts...         166.00  December  31,  1914.116.498.04 
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Membership    dues.         996.00        Notes  receivable  sent 

to  Treasurer  Cros- 
by January  1,  1914, 
t  o  December  3  1 , 
1914 366.00 

Sundries    1,704.11       Dec.  31,  Cash  on  hand       361.2$ 

116,210.30  116.210.30 

I  also  present  herewith  a  general  balance  sheet,  showing 
assets  and  liabilities  of  the  Association: 

GENERAL    BALANCE    SHEET 
1914  ASSETS  1914  LIABILITIES 

Dec.  31,  Cash  on  hand,  Dec.  31,  Accounts 

Treasurer   12,827.37  payable    |2,860.4T 

Cash  on  hand. 

Secretary    361.26 

Due    from    exhibi- 
tors       3,364.16 

Due      for      electric 

service   26.21 

Due     for     model 

boulevard    761.11 

Due  for  sundries..  14.14 

Membership     dues 

for  1913  and  1914 

unpaid   313.60  Surplus 4,776.27 

17.636.74  17,636.74 

(Signed)    ^.  L.  POWERS. 

Secretary. 


Treasurer's  Report 

December  31,  1914. 

To  the  Board  of  Directors,  American  Road  Builders* 

Association. 

Gentlemen:    As  required  by  Section  6,  Chapter  III  of  the 

By-Laws,  I  herewith  submit  my  report  as  Treasurer  for  the 

year: 

Balance  on  hand  January  1st,  1914, 

In   Corn   Exchange   Bank,   New  York I  166.66 

In  Essex  National  Bank,  Montclair,  N.  J. .       1,409.74 

In  hands  of  Treasurer 1.38 

11,666.77 

Received   from   the   Secretary  January  1st, 

1914    to   December   31st,    1914 116,868.03 

Received  from  the  Essex  National  Bank 
Interest    on    account    for    year    endinir 

December  31st,  1914   12.39 

15,870.42 

Total 117,487.19 

Paid  Audited  Vouchers  for  current  busi- 
ness, January  1st  to  December  31st, 
1914 114.609.82 


•2  827.37 

In  Corn  Exchange  Bank.  New  York 1167.93 

In  Essex  National  Bank,  Montclair,  N.  J 1,282.94 

In  hands  of  Treasurer 1,386.60 

12,827.37 

Respectfully  submitted, 

(Signed)     W.  W.  CftOSBY, 

Treasurer  A.  R.  B.  A. 
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Report   of   the  Committee   on   Standards   of  the  American 
Road  Builders'  Association 

To  the  American  Road  Builders'  Association: 

At  the  Chicago  Convention  held  in  December  last  your 
Committee  on  Standards  presented  a  progress  report  briefly 
outlining  the  work  which  it  had  undertaken  and  recom- 
mending that  the  committee  be  authorized  to  submit  a  fuller 
report  at  the  annual  meeting  of  the  Association,  in  order 
that  such  report,  if  so  ordered  at  the  said  meeting,  might 
be  printed  in  the  proceedings  for  the  past  year,  making  it 
available  for  examination  and  discussion  by  the  members 
with  a  view  to  definite  action  on  the  subject  matter  at  the 
next  annual  convention. 

At  a  meeting  of  the  committee  held  in  Chicago  a  subcom* 
mittee  was  appointed  to  prepare  a  draft  of  the  report  for 
submission  at  this  meeting. 

This  committee  has  undertaken  the  work  assigned  to  it 
in  the  belief  that  the  members  of  the  Association  did  not 
desire  to  have  presented  for  its  consideration  highly  tech- 
nical specifications  for  the  difiFerent  classes  of  highway  work. 
The  preparation  and  the  standardization  of  such  specifica- 
tions have  been  undertaken  by  various  technical  societies, 
such  as  the  American  Society  of  Civil  Engineers,  the  Ameri- 
can Society  for  Testing  Materials,  and  the  American  Society 
of  Municipal  Improvements;  and  your  committee  did  not 
think  it  wise  to  attempt  to  duplicate  the  work  which  is  thus 
being  done,  but  that  it  should  confine  itself  to  the  presenta- 
tion of  certain  rules  and  the  enunciation  of  certain  standards 
for  highway  work  which  could  be  understood  and  complied 
with  by  foremen,  inspectors,  and  the  great  number  of  men 
without  special  technical  training  who  are  engaged  in  the 
work  of  highway  construction  and  maintenance  in  the  various 
parts  of  the  United  States.  Your  committee  has  divided  its 
work  into  seven  different  subjects,  each  of  which  was  as- 
signed to  a  separate  subcommittee.  Some  of  these  sub- 
committees have  prepared  quite  exhaustive  reports,  while 
others  have  presented  very  little,  other  than  a  few  general 
observations.  Our  report  will  deal  with  the  several  subjects, 
but  without  attempting  a  separate  presentation  of  each,  out- 
lining first  a  few  general  principles  which  should  govern  all 
of  those  responsible  for  highway  construction  and  mainte- 
nance from  the  head  of  the  highway  department  to  the 
humblest  workman. 

General   Rules 

A  brief  code  of  rules  and  instructions  should  be  placed 
in  the  hands  of  every  man  engaged   in   road  work.     These: 
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rules  should  be  simple,  clearly  expressed,  and  not  include  too 
'much  detail;  they  should  be  followed  faithfully  and  viola- 
tion of  them  should  be  considered  sufficient  ground  for  dis- 
missal. 

Individual  responsibility  of  every  man  for  the  particular 
work  under  his  charge  should  be  rigidly  insisted  upon. 

Every  foreman  or  superintendent  should  personally  sec 
that  the  portion  of  work  for  which  he  is  responsible  is 
carried  out  in  accordance  with  these  rules  and  the  specifica- 
tions where  work  is  done  by  contract. 

Engineers,  superintendents,  inspectors  and  foremen  should 
know  the  road  laws  of  their  state  and  see  that  they  are 
enforced,  and  should  also  be  familiar  with  employer's  lia- 
bility and  labor  laws. 

Road  repairs  and  reconstruction  are  inevitably  attended  by 
inconvenience,  but  they  should  not  be  attended  by  danger, 
every  precaution  being  taken  to  warn  those  using  the  road 
-where  special  caution  is  necessary. 

Road  machinery  should  be  kept  in  thorough  repair,  espe- 
cially that  which  during  operation  is  exposed  to  dust.  Use 
plenty  of  oil;  paint  frequently;  keep  extra  parts  on  hand; 
see  that  every  machine  and  tool  is  in  working  order;  and 
keep  all  under  cover  when  not  in  use. 

Grass  and  weeds  should  not  be  allowed  to  grow  on  the 
shoulders  of  the  road  or  in  the  gutters. 

Grass,  weeds  and  mud  from  the  gutters  do  not  furnish  a 
good  road  surface.  They  should  be  removed  and  not  placed 
upon  the  traveled  road. 

New  material  should  never  be  placed  on  the  road  without 
first  preparing  the  surface  to  receive  it  and  when  placed  it 
should  not  be  left  for  the  traffic  to  consolidate. 

The  road  roller,  the  scarifier  and  the  sprinkling  wagon 
are  as  essential  as  the  small  tools  and  they  should  be  con- 
stantly used  during  the  working  season. 

A  road  cannot  be  properly  repaired  in  dry  weather  without 
a  liberal  use  of  water. 

Culverts,  drain  pipes  and  their  outlets  should  always  be 
kept  free. 

Surface  water  should  be  carried  oflF  the  road  and  away 
from  it  as  soon  as  possible;  it  should  never  be  allowed  to 
:get  under  the  road. 

Excessive  crowns  force  travel  to  confine  itself  to  the 
center  of  the  road  and  thereby  shorten  its  life. 

There  is  almost  always  good  local  material  available  for 
construction  and  repair.    This  should  not  be  overlooked. 

The  amount  of  material  required  for  repairing  or  resurfac- 
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ing  the  road  should  be  determined  by  careful  measurement, 
not  by  guess. 

If  no  criticism  of  the  road  is  heard,  it  does  not  follow  that 
it  does  not  deserve  criticism,  and  improvements  should 
not  be  deferred  until  their  need  is  shown  by  such  criticism. 

Field  Tests  of  Materials  Used  m  Road  Making 

The  following  tests  will  prove  of  value  in  the  field,  but 
it  must  be  understood  that  they  are  indicative  only.  Fur- 
ther and  more  complete  tests  should  be  made  in  the  event  of" 
these  field  tests  indicating  unsatisfactory  qualities  in  the 
material. 


MATERIAL 
Gravel 

(a)  For  Gravel 
road  construc- 
tion 


(c)  for  concrete 
bases. 


Saad 


QUALITIES 
REQUIRED 

Hardness  and  tough- 
ness of  pebbles. 

Grading  and  propor- 
tions of  different 
sizes  of  pebbles,  all 
sizes  to  be  present. 

Shape  of  pebbles. 


Presence  of  binding 
material  in  proper 
proportions. 

No  excess  of  earthy 
material  or  quick- 
sand. 

Cementing  Qualities. 


Mineral  composition. 


Gravel 

(b)  for  concrete 
roads. 


Cleanliness. 


Grading:  of  sizes,  all 
sizes  to  be  present. 


Hardness  and  tough- 
ness of  pebbles. 
Shape  of  pebbles. 
Mineral  composition. 

Same  as  above. 


Hardness 
ness. 


or    sharp- 


Size    and    proportion 
of  pebbles. 
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PIBLD  TESTS 

Breaking  with  hammer^, 
nibbing:  and  striking 
together. 

Observation  and  use  of 
screens  if  available. 
lV6-in.  pebbles  largest 
allowable. 

Observation  —  a  large 
number  of  flat  pebbles 
objectionable. 
.  Use  of  screens — should 
not  contain  less  than 
20%  or  over  80%  sand' 

. .  or  day. 

Use  of  screens — not  over 
6%  should  pass  No.  50- 
screen. 

Observation  in  pit.  A 
vertical  face  and  ppes-' 
ence  of  lumps  of  ce- 
mented gravel  Indicate - 
ffood  cementingr  value. 

Observation  under  hand' 
glass. 

Washing:  in  Jar  of  water 
and  noting  scum  which 
gathers  on  top.  Close 
examination  of  small 
pebbles  for  coating  df 
clay. 

Use  of  screens.  Not  more 
than  6%  should  pass 
100  mesh  and  not  more 
than  16%  60  mesh. 

See  above. 

See  above. 

Obseryation  under  hand 
glass. 

Same  as  above  except 
maximum  size  of  peb- 
bles may  be  Increased  to 
2^  ins.  or  8  ins. 

Rubbing  with  Angers  or 
between  palms  of 
hands. 

Use  of  screens — all  ta 
pass  ^-In.  mesh;  not 
over  10%  to  pass  60 
screen;  not  over  8%  to- 
pass  100  screen;  silt 
and  clay  not  to  exceed 
8%. 


Digitized  by 


Google 


AMERICAN    ROAD    BUILDERS'    ASSOCIATION 


Cleanliness. 


Mineral  composition. 


Btmmm 

For  concrete  or    Sise. 
macadam  road 
construction. 


Grmmitm 
Twip 
PaTlBir  BHek 


Cubical  fracture. 


Soundness. 


Cleanliness. 


Toughness;  not  flinty. 


Hardness. 


Small  crystalline 
structure. 
Cubical  fracture. 


Hardness  and  touffh- 
ness. 


Density. 


Shakinic  with  water  and 
allowing:  to  settle. 
Depth  of  scum  on 
top  will  indicate  per- 
centafl[e  of  earthy  mat- 
ter, when  rubbed  be- 
tween palms,  an  excess 
of  clay  is  indicated  by  a 
decided  discoloration  of 
the  hands. 

Examination  under  hand 
Klass. 

Ooservation  and  use  of 
screens  if  available. 
Should  adhere  closely 
to  specified  sixes,  but  a 
small  percentaflre  of 
smaller  sixes  Is  not  ob- 
jectionable. 

Observation — objection- 
able if  broken  in  flat 
pieces. 

Should  not  contain  fragr- 
ments  of  weathered 
rock,  which  is  Indicated 
by  discoloration;  poros- 
ity renders  stone  ob- 
jectionable. 

Observation — ^if  stone  Is 
not  free  from  loam  or 
clay,  it  is  unsuitable 
for  surface  course. 

Striking:  with  hammer 
and  noting:  manner  of 
breaking:. 

EAcratchinsr  fresh  surface 
with  knife. 

Observation 


Observation  and  break- 
ing with  hammer. 

Striking:  tog:6ther — a  me- 
tallic sound  denotes 
hardness.  Striking: 
edffes  with  hammer — 
resistance  to  chipping 
denotes  tougrhness. 

Let  one  brick  drop,  flat- 
wise on  a  second  brick, 
on  edg:e.  from  a  height 
of  4  feet  Neither  brick 
should  chip  or  break. 

Breaking  brick  and  not- 
ing whether  texture  is 
uniformly  fine  or  g:ran- 
ular. 

Observation. 


Clay  tile  amd      Absence  of  cracKs.  Strikingr      togrether      or 

VltHfled  tile.        Hardness  and  touffh-      with  hammer  and  not- 
ness.  ing  metallic   sound. 


Uniform  teztor*. 


Breaking:  with   hammer 
and  noting  structure. 
Observation. 


Oemmmt  tUe 


Form. 

Sufficient  eurinff. 


Handling:    and    striking 

with  hammer. 
As  above. 


Hardness  and  tough- 
ness    and     uniform 


texture. 


Observation. 
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Portland  C«« 
meat 


Form. 

Proper    time   of   set- 
tinff. 


Soundness. 


Make  a  small  pat  of  neat 
cement  with  20%  of  wa- 
ter by  weifiTht  and  note 
time  taken  to  harden 
sufficiently  to  resist 
penetration  by  thumb 
nail.  This  should  not 
take  less  than  one  hour 
nor  more  than  ten 
hours. 

Place  a  pat,  made  as 
above  on  a  piece  of 
Klass,  so  that  it  is  8  ins. 
in  diameter  and  H  in- 
thick.  Keep  under 
moist  cloth  for  24 
hours  and  then  in  steam 
at  atmospheric  pressure 
for  five  hours.  It  should 
remain  firm  and  hard 
and  show  no  sigms  of 
decided  di^itortion, 
^^  checking:,    cracking    or 

disintegration.  Another 
test  is  to  make  a  ball 
of  neat  cement  1  in.  in 
diameter,  allowing  it  to 
dry  for  two  hours  in 
air.  Then  place  it  in 
water  for  from  1  to  10 
days.  It  should  show 
increasing^  hardness  and 
no  signs  of  cracking  or 
crumblingr. 

Cements  failingr  to  pass 
the  above  tests  should 
not  be  condemned  but 
should  be  held  subject 
to  further  investiga- 
tion. 

Eartli   and   GraTol   Roads 

Although  the  mileage  of  improved  roads  has  grown  enor- 
mously, the  vast  majority  of  the  road  mileage  of  this  country 
is  and  will  continue  to  be  of  earth  roads  with  such  addi- 
tion of  gravel  or  other  hard  material  as  may  be  readily 
available  for  the  improvement  of  their  surface.  Careful 
location  and  thorough  drainage  will  go  far  toward  making 
the  earth  road  a  most  agreeable  surface  for  travel  during 
the  greater  part  of  the  year.  The  split  log  drag  is  the 
cheapest  and  at  the  same  time  the  most  efiFective  instrument 
for  maintaining  earth  or  gravel  roads  which  has  yet  been 
devised.  Where  systematically  used  and  where  there  is 
proper  drainage,  a  gravel  road  can  be  kept  in  very  fair 
condition  throughout  the  entire  winter,  provided  the  traf- 
fic is  not  very  heavy,  and  it  may  be  assumed  that  where 
there  is  very  heavy  traffic  more  substantial  roads  have  been 
or  soon  will  be  constructed. 

Sand-Clay  Roads 

The  road  made  of  a  mixture  of  sand  and  clay  has  lately 
become  recognized  as  a  distinct  t3rpe  of  road,  and  in  many 
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parts  of  the  country  is  the  only  road  improvement  which  is 
sufficiently  low  in  cost  to  be  practicable.  This  type  of  road 
has  been  more  generally  used  in  the  Southern  States  than 
in  other  parts  of  the  country,  and  the  following  notes  and 
directions  are  intended  to  apply  more  particularly  to  that 
locality.  Such  roads  have  been  used  in  New  England  and 
some  other  northern  states  where  the  winters  are  more 
severe,  and  some  modifications  of  the  methods  described  may 
be  needed  in  such  localities,  while  during  extremely  dry 
weather  in  summer  it  may  be  found  necessary  to  use  oil  or 
other  surface  applications.  The  same  care  and  preparation 
should  be  employed  in  preparing  the  roadbed  as  when  the 
harder  or  more  durable  road  materials  are  to  be  used.  The 
portion  of  the  road  to  be  surfaced  with  sand-clay  should  be 
left  nearly  flat  and  at  such  a  level  that  the  shoulders  will 
meet  the  pavement  surface  of  the  portion  to  be  improved. 
The  thickness  of  the  surface  will  depend  upon  the  character 
of  the  subsoil. 

Before  beginning  the  construction  of  a  sand-clay  road, 
both  the  sand  and  clay  in  the  vicinity  of  the  road  should  be 
examined  to  ascertain  whether  they  have  the  right  proper- 
ties necessary  to  build  a  first-class  road.  The  best  sand  or 
gravel  to  use  is  that  which  is  sharp  and  not  too  fine.  A 
clean,  sharp  grit,  such  as  is  desired  in  making  mortar,  is 
the  quality  of  sand  that  is  wanted,  but  the  best  results  are 
obtained  when  the  sand  is  coarser  than  that  used  for  mortar. 
While  any  clean  sand  will  make  a  sand-clay  road,  the  sharper 
the  grit  the  better  the  resulting  road.  The  characteristics 
which  are  most  desirable  in  the  clay  are  plasticity  and  the 
ability  to  slake  well  when  it  first  becomes  wet.  A  clay  is 
called  plastic  when  it  becomes  sticky  or  dough-like  when 
mixed  with  a  certain  amount  of  water,  so  that  it  can  be 
molded  or  pressed  into  various  shapes  which  it  will  retain 
even  after  it  has  been  dried.  If  a  lump  of  such  clay  is  put  in 
water,  it  will  usually  retain  its  form  for  a  long  time.  There 
are  other  clays,  however,  which  will  immediately  fall  to  pieces 
when  placed  in  water  as  a  lump  of  quick-lime  will  do  under 
similar  conditions.  Such  clay  should  be  avoided.  There  is 
still  another  physical  characteristic  of  clay  which  is  to  be  con- 
sidered from  the  standpoint  of  the  road  builder.  Some 
clays  shrink  when  dried,  which  is  shown  by  the  cracking 
and  breaking  up  of  their  surfaces.  Shrinkage  would  do  no 
harm  if  the  clay  would  stay  in  this  condition,  but  it  does  not. 
When  water,  removed  by  evaporation,  is  restored  to  the 
sand-clay  mixture,  it  causes  the  grains  of  sand  to  become 
separated.    This  property  cannot  be  overcome,  for  it  is  in- 
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herent  in  the  clay,  but  we  can  in  some  measure  modify  this 
fault  by  using  less  clay  in  the  composition.  This,  however, 
will  weaken  the  road  and  cause  it  to  break  up  in  dry 
weather.    Avoid  such  clays  if  possible. 

One  good  test  for  a  clay  is  to  wet  the  thumb  and  place 
it  against  the  clay,  and  if  it  sticks  to  the  thumb  it  is  of 
the  right  quality  for  making  a  sand-clay  road.  If,  on  the 
other  hand,  it  does  not  stick  to  the  thumb,  it  is  safe  to  say 
that  this  particular  clay  will  not  make  a  good  binder.  In 
general,  select  the  stickiest  clay  and  the  sharpest  sand 
available. 

The  proportion  of  sand  and  clay  in  the  best  sand-clay 
road  should  be  such  that  there  is  just  a  sufficient  amount 
of  clay,  and  no  more,  to  fill  the  voids  between  the  grains  of 
sand  when  these  grains  are  touching  each  other.  If  too 
large  a  proportion  of  clay  is  used,  the  grains  of  sand  are 
prevented  from  touching  each  other  and  are  able  to  move 
about  each  other  in  the  mass  of  clay,  so  that  the  resistance 
of  the  mass  to  the  wearing  effect  of  traffic  is  practically  no 
more  than  if  the  road  were  composed  simply  of  clay.  Water 
is  also  able  to  act  upon  the  mass  of  clay  and  the  road  be- 
comes sticky  and  muddy.  If  there  is  too  small  a  proportion 
of  clay  used,  the  grains  of  sand  are  not  cemented  tightly 
together  and  the  road  disintegrates  very  quickly  under  traf- 
fic and  rain. 

The  exact  proportion  of  sand  and  clay  for  making  the 
best  sand-clay  road  cannot  be  stated,  as  the  proportions 
vary  with  the  character  of  the  sand,  according  to  its  sharp- 
ness, percentage  of  foreign  material  and  size  of  grains. 
Approximately  there  is  in  a  sand-clay  road  about  80%  sand 
and  20%  clay.  One  simple  means  of  determining  the  proper 
amount  of  pure  clay  that  should  be  added  to  any  sand  that 
is  to  be  used  in  the  construction  of  a  sand-clay  road  is  to 
fill  a  glass  tumbler  brimfull  with  the  sand  that  is  to  be  used 
and  then  fill  a  similar  tumbler  with  water;  pour  the  water 
carefully  into  the  sand  until  the  water  comes  flush  with 
the  surface,  which  will  mean  that  all  the  voids  between  the 
grains  of  sand  are  now  filled  with  water.  The  amount  of 
water  that  has  been  poured  into  the  tumbler  containing  the 
sand  will  represent  the  proportion  by  volume  of  clay  that  it 
is  necessary  to  add  to  that  particular  sand  to  fill  all  the 
voids  with  clay. 

A  suitable  clay  may  be  found  in  the  subsoil  of  the  road, 
to  which  sand  must  be  added;  or  the  sand  required  may  be 
the  subsoil  to  which  clay  must  be  added;  or  it  may  be  neces- 
sary to  go  elsewhere  for  both. 
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M«th<Nl  of  Mixing  Sand  and  Clay 

Having  determined  the  source  of  supply  of  the  best  mate- 
rials for  making  a  sand-clay  road,  the  next  question  is  the 
mixing  of  the  materials,  and  this  varies  with  the  character 
of  the  subsoil,  whether  this  is  a  sand  to  which  clay  is  to 
be  added  or  clay  to  which  sand  is  to  be  added,  or  whether 
both  sand  and  clay  have  to  be  hauled  onto  the  road.  It 
will  be  found  that  it  is  much  easier  to  make  a  sand-clay 
road  where  the  subsoil  is  a  clay. 

CLAY  SUBSOIL.— The  road  should  be  properly  located 
and  graded  and  then  the  surface  of  the  road  shaped  with 
slope  from  the  shoulder  to  the  ditches.  The  surface  of  that 
portion  of  the  road  that  is  to  be  sand-clayed  should  be  about 
two  or  three  inches  lower  than  what  is  desired  when  the 
road  is  completed.  When  this  is  finished,  the  portion  of 
road  that  is  to  be  a  sand-clay  road,  either  nine  or  sixteen 
feet  in  the  center,  should  when  perfectly  dry  be  plowed 
to  a  depth  of  three  inches  and  thoroughly  harrowed  with 
a  disc  harrow.  The  sand  should  then  be  spread  over  the 
surface  to  a  depth  of  four  inches,  and  thoroughly  harrowed 
in,  and  then  four  more  inches  of  sand  spread  over  the  sur- 
face, and  again  thoroughly  harrowed.  After  this  mixing  of 
the  sand  and  clay  is  completed,  the  road  should  be  dragged. 
A  slight  crust  will  form,  but  with  the  first  rain  this  will 
break  through,  for  the  mixed  sand  and  clay  underneath  have 
not  cemented  but  are  loose  particles.  After  the  first  heavy 
rain,  the  road  should  again  be  harrowed  and  then  dragged 
into  shape  so  as  to  give  it  the  proper  crown,  and  it  will 
then  become  a  firm,  hard-surfaced  road.  If  a  roller  is  con- 
venient, this  may  be  used  to  advantage. 

Very  often  this  second  mixing  is  left  entirely  to  teams. 
In  the  end  a  satisfactory  road  is  obtained,  but  it  takes  a 
much  longer  time. 

If  the  sand-clay  road  is  constructed  as  outlined  above 
and  good,  clean,  sharp  sand  is  used  on  a  plastic  clay,  a 
first-class  sand-clay  road  will   be   the  result 

In  too  many  instances  in  constructing  a  sand-clay  road 
the  sand  has  simply  been  spread  over  the  clay  and  it  has 
been  left  for  teams  to  mix  it  in  with  the  clay.  This  takes 
a  long  time,  and  very  often  there  is  not  a  thorough  mixing 
of  the  two  materials,  so  that  the  road  is  not  always  uniform 
in  its  construction  and  does  not  give  as  good  satisfaction 
as  when  constructed  by  the  method  described  above. 

If  the  sand  is  added  to  the  clay  road  when  it  is  wet,  the 
harrowing  can  all  be  done  at  one  time,  and,  when  siiaped 

346 


Digitized  by 


Google 


CONVENTION    PROCEEDINGS 

Up  and  dried  out,  it  becomes  a  hard-surfaced  road.  The  main 
objections  to  making  the  sand-clay  road  in  this  way  are 
that  unless  the  clay  road  is  extremely  muddy  and  wet  the 
harrowing  of  the  sand  into  the  clay  causes  considerable  of 
the  clay  to  get  into  round  balls,  which  are  not  broken  up 
.  by  the  harrowing;  and  there  is  not  as  good  a  mixture  of 
the  sand  and  the  clay  as'  when  they  are  thoroughly  mixed 
dry  and  then  harrowed  later  when  they  are  wet. 

SAND  SUBSOIL.— If  in  making  the  sand-clay  road  we 
start  with  a  sand  subsoil  and  have  to  add  clay  to  this,  the 
method  of  procedure  is  somewhat  different.  The  sandy  road- 
bed should  be  left  flat  and  then  a  layer  of  clay  spread  over 
it  to  a  thickness  of  3  to  7  inches,  according  to  the  quality 
of  the  clay  and  the  amount  of  sand  which  it  contains.  If 
it  is  af  very  pure  plastic  clay,  it  will  take  a  much  smaller 
amount  than  if  it  is  a  very  lean  or  sandy  clay.  There  should 
then  be  spread  over  the  clay  a  layer  of  clean  sand  and  the 
road  thoroughly  harrowed.  After  this  has  been  accomplished, 
the  road  should  be  brought  back  into  shape  and  then  after  a 
heavy  rain  again  harrowed  and  shaped  up.  There  is  usually 
a  tendency  to  get  too  much  clay  in  making  a  sand-clay  road 
when  the  sand  is  the  subsoil.  If  the  clay  that  has  been 
used  is  a  very  plastic  clay,  there  is  a  tendency  for  it  to  ball 
and  cake  so  that  a  plow  can  very  often  be  used  to  advantage 
in  breaking  up  the  lumps.  If,  however,  the  mixing  is  made 
when  everything  is  perfectly  dry,  a  pretty  complete  mixture 
can  be  obtained  by  harrowing,  unless  the  clay  has  been  dug 
when  it.  was  wet. 

One  difference  in  making  a  sand-clay  road  with  a  s^nd 
subsoil  instead  of  a  clay  subsoil  is  that  the  number  of  loads 
of  clay  that  it  is  necessary  to  haul  is'  much  less  than  the 
number  of  loads  of  sand. 

The  cost,  however,  of  obtaining  a  thorough  mixture  of 
clay  on  sand  is  greater  than  with  sand  on  clay. 

As  stated  above,  it  is  impossible  to  determine  exactly  the 
proportions  of  sand  and  clay  to  use  either  in  making  the 
sand-clay  road  on  a  clay  subsoil  or  on  a  sand  subsoil;  and, 
therefore,  as  the  road  dries  out  and  sets,  it  should  have 
careful  attention  after  it  is  completed  to  determine  whether 
it  is  necessary  to  add  any  more  sand  or  clay.  If  there  is 
too  much  clay,  there  will  be  a  tendency  for  the  surface  of 
the  road  to  get  sticky  or  muddy  in  wet  weather  and  for 
the  clay  to  ball  and  cake,  and,  if  this  is  the  case,  a  thin 
layer  of  sand  should  be  spread  over  the  surface.  On  the 
"^ther  hand,  if  the  surface  of  the  road  loosens  in  dry  weather, 
it  is  an  indication,  that  the  clay  that  has  been  used  is  not 
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•a  good  quality  of  clay  and  does  not  have  suflScient  binding 
power.     More  clay  should  be  added  and  worked  into  the 
•road. 

Sammarsr 

CLAY  BASE. — 1.  Have  the  top  of  the  clay  grade  smooth 
and  about  2  or  3  inches  lower  than  it  will  be  when  finished. 

2.  Plow  and  harrow  the  top  for  the  width  the  sand  is 
is  to  be  put  on,  leaving  loose  but  smooth,  with  no  big  lumps. 

3.  Spread  an  even  layer  of  sand  about  four  inches  deep 
over  the  top  and  plow  and  harrow. 

4.  Spread  four  more  inches*  of  sand  over  the  top  and 
harrow  and  drag  thoroughly. 

5.  Use  clean,  coarse  sand,  even  if  it  has  to  be  hauled  some 
distance. 

6.  When  possible,  harrow  just  after  a  rain. 

SAND  BASE. — 1.  Smooth  the  sand  road,  leaving  it  per- 
ifectly  flat. 

2.  Spread  the  clay  the  desired  width  and  from  3  to  4 
inches  thick. 

3.  If  the  sand  base  is  clean  sand,  drag  it  up  on  the  clay 
for  a  thickness  of  four  inches  and  plow,  harrow  and  drag 
thoroughly,  preferably  after  a  rain. 

4.  If  the  sand  base  contains  loam,  haul  clean  sand  from 
a  pit 

5.  Use  a  natural  sand-clay  mixture  in  preference  to  pure 
clay. 

Instructions  for  Inspectors  and  Foremen  Engaged  in 

Maintenance  and  Repair  WiMrk 
Sand  Roads 

Roads  constructed  of  pure  sand  are  at  their  worst 
in  dry  weather.  They  are  fairly  good  for  light  vehicles 
when  wet  but  never  present  a  hard  surface  except  when 
frozen.  Their  cross  section  should  be  nearly  level  with 
shallow  gutters.  The  moisture  in  sand  roads  should  be 
conserved  wherever  possible.  Shade  trees  help  to  do  this, 
particularly  along  the  south  and  west  sides  of  the  road. 
Frequent  scraping  with  a  road  grader  or  drag  is  usually  a 
waste  of  time.  This  iS  one  type  of  road  which  is  not  gen- 
erally improved  by  attempts  to  >  care  for  it.  It  had  better 
be  left  alone  until  it  can  be  replaced  by  something  better. 

Clay  Roads 

Roads  which  are  built  of  clay  become  compact  and  firm 
in  dry  weather  and  are  greatly  improved  by  the  frequent 
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use  of  the  road  drag  and  occasionally  of  the  road  grader. 
The  neces'sity  of  complete  drainage  is  obvious  as  when  wet 
such  roads  soon  assume  very  bad  condition. 

Wh«n  and  How  to  Use  the  Drag 

Begin  as  soon  as  the  frost  has  left  the  ground  and  the 
road  begins  to  dry.  Drag  soon  after  every  prolonged  rain 
throughout  the  season,  and  in  the  fall  just  before  the  ground 
freezes.  If  the  frost  leaves*  the  ground  during  the  winter,, 
use  the  drag,  but  do.  not  attempt  to  use  it  on  a  pel^fectly  dry 
road.  Use  the  drag  so  as  to  force  a  little  of  the  material 
toward  the  center  o/  the  road.  Let  the  team  straddle  the 
wheel  drag,  going  down  one  side  and  back  on  the  other. 
Ride  on  the  drag,  unless  the  load  is  too  heavy.  Where 
this  instrument  is  used  thoroughly  there  should  be  a  sep- 
arate drag  for  every  two  or  three  miles  of  road.  It  is  im- 
portant that  it  should  be  used  when  and  as  often  as  the 
soil  conditions  are  such  as  to  produce  the  best  results. 

GraTel  RoadU 

For  maintaining  the  gravel  road,  as  well  as  the  earth  road,, 
the  drag  is  the  most  effective  machine  which  can  be  used.  The^ 
surface  of  a  gravel  road  will  become  soft  during  wet  weather 
and  should  then  have  a  thin  layer  of  fresh  material  applied 
to  it  which  will  mix  under  travel,  and  the  surface  should 
be  kept  smooth  by  the  frequent  use  of  the  drag.  As  in 
the  case  of  the  earth  road,  the  gravel  road  should  never 
be  dragged  when  it  is  dry.  The  most  effective  time  to  da 
this  work  is  in  the  late  fall  and  in  the  spring  when  the 
frost  is  coming  out  of  the  ground  and  before  the  gravel  is 
fully  settled. 

Water  Bound  Macadam 

When  a  road  of  water  bound  macadam  is  worn  thin 
and  in  bad  surface,  it  needs  resurfacing.  First  find  out 
how  much  new  stone  is  needed.  This  can  best  be  deter- 
mined by  cutting  a  trench  across  the  road  and  seeing  how 
much  old  stone  remains;  and  it  is  easy  to  compute  the 
number  of  cubic  yards  or  the  number  of  tons,  if  purchased 
by  weight,  required  for  each  mile  of  road.  The  surface  of 
the  old  road  should  first  be  loosened  by  a  scarifier,  but  in 
loosening  the  stone  every  precaution  should  be  taken  to 
prevent  disturbance  of  the  underlying  earth  foundation. 
After  the  road  surface  is  thoroughly  broken,  the  material 
may  be  reshaped  to  proper  crown,  by  usingr  forks  and  rakes, 
seeing  to  it  that  the  fine  material   goes  to  the  bottom  of 
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the  layer.  If  this  cannot  be  done,  a  screen  should  be  used 
to  eliminate  the  fine  stuff  and  the  road  then  reshaped.  When 
this  is  completed,  add  the  new  stone,  preferably  of  the  same 
kind  as  already  in  the  road;  but  when  new  stone  is  applied 
as  a  separate  course  of  uniform  depth,  this  is  not  necessary 
or  important.  But  it  is  important  not  to  dump  the  stone 
in  piles  on  the  grade.  Dump  at  the  side,  preferably  on 
boards,  and  shovel  onto  the  grade,  otherwise  the  surface 
is  almost  certain  to  become  wavy.  On  old  roads*  which  have 
been  worn  very  thin,  it  is  best  to  add  enough  stone  rang- 
ing from  1^  inches  to  2^  inches  to  rebuild  the  bottom 
course,  and  after  this  is  thoroughly  rolled  apply  the  second 
course  as  herein  described.  • 

Care  should  be  taken  in  spreading  the  stone  to  a  true 
crown,  with  a  fall  from  the  center  line  of  the  roadway,  of 
from  ^  to  ^  of  an  inch  to  each  foot.  This  fall  should  be 
maintained  after  the  work  is  finished. 

Rolling  should  be  done  with  a  ten-ton  roller.  It  should 
commence  at  one  edge  of  the  roadway  and  progress  toward 
the  center,  first  on  one  side,  and  back  on  the  other,  the 
roller  traveling  parallel  with  the  center  line  of  the  road; 
after  reaching  the  center  of  the  road,  the  roller  should  pass 
over  the  center  of  the  road  to  make  it  solid.  This  method 
prevents  either  pushing  the  crown  out  of  line  or  the  flatten- 
ing of  it.  A  power  roller  is  much  more  effective  than  a 
horse  roller.  If,  in  the  first  passage  of  the  roller,  any  low 
spots'  are  detected,  they  should  be  immediately  brought  to 
the  proper  level  by  the  addition  of  more  stone  of  the  same 
size  and  again  rolled.  If  laid  in  two  courses,  the  lower 
course  may  be  filled  with  screenings,  sand  or  gravel  and 
again  rolled,  but  no  surplus  fine  material  shall  be  left  on 
the  surface.  This  method  provides  a  firmer  foundation  and 
is  the  best  practice  if  funds  will  permit. 

After  this,  a  top  course  of  No.  2  (that  which  will  pass  a 
lJ4-»nch  screen  and  be  caught  on  a  }4-inch  screen)  should 
be  evenly  spread  over  the  surface  of  the  foundation  with 
shovels  or  a  spreading  wagon.  Do  not  permit  it  to  be 
dumped  on  the  foundation  and  spread  either  with  rakes  or 
shovels,  as  it  is  almost  certain  to  produce  a  wavy  surface. 

Then  sprinkle  with  water  and  thoroughly  roll.  As  the 
rolling  progresses,  more  screenings  should  be  added  as 
needed,  and  the  sprinkling  and  rolling  continued;  when  the 
proper  amount  of  screenings  and  water  have  been  added,  a 
small  wave  of  grout  will  be  pushed  along  in  front  of  the 
roller.    The  road  should  not  be  opened  for  traffic  until  dry. 
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Variatioiis  from  the  Foregoiair  Method 

If  the  roadway  presents  an  even  surface,  and  has  devel- 
oped a  horse  track  or  worn  traveled  way  for  a  width  of,  say, 
from  6  to  8  feet  in  the  center,  but  is  not  much  worn  at  the 
sides,  a  complete  resurfacing  is  not  necessary,  but  all  holes 
and  depressions  should  first  be  filled,  tamped  and  rolled, 
after  which  the  center  or  horse  track  may  be  thoroughly 
swept  with  stiff  brooms  and,  if  possible,  wet  or  sprinkle 
the  road  surface.  Then  add  No.  2  stone  of  the  same  kind 
as  that  used  in  the  construction  (without  scarifying)  to 
restore  the  crown.  The  application  should  be  of  sufBcient 
depth  to  create  a  mechanical  bond,  and  the  road  should  be 
rolled  after  the  stone  is  applied  and  brought  to  proper 
surface  and  grade. 

Where  the  wear  has  been  uniform  but  the  surface  is  be- 
coming loosened,  and  the  edges  worn  thin,  expense  may 
sometimes  be  saved  and  the  solidity  of  the  road  preserved 
by  merely  scarifying  or  picking  up  a  narrow  strip  on  each 
side  of  the  road  and  thoroughly  sweeping  the  middle  sur- 
face, with  stiff  brooms,  free  of  all  dust  and  dirt,  applying 
No.  2  stone  as  above  directed.  Sprinkle  and  roll  to  a  true 
grade  and  even  surface.  A  layer  of  dust  will  prevent  the 
new  material  from  bonding  with  the  road  surface,  and  the 
new  layer  will  break  up. 

Sometimes,  when  the  road  is  more  worn,  the  scarifying 
may  be  reduced  to  shallow  hand-picked  grooves,  about  one 
foot  apart  and  parallel  to  the  center  line  of  the  road.  If 
this'  plan  is  adopted,  the  road  should  first  be  patched  to 
fill  up  all  holes  and  depressions  and  the  patches  rolled. 
The  roadway  should  then  be  thoroughly  cleaned  of  all  dust, 
dirt  and  refuse,  and  abundantly  soaked  with  water,  and  the 
new  stone  spread  to  true  crown  and  grade,  and  sprinkled 
and   rolled   as   above   described.  t 

CAUTION. — Never  put  a  two  or  three-inch  blanket  of 
screenings  on  the  prepared  foundation  of  your  road  and 
expect  to  bind  or  bond  it  by  wetting  and  rolling.  It  is  a 
waste  of  time  and  money. 

It  frequently  happens  that  experience  will  show  that  the 
travel  over  a  macadam  road  is  too  heavy  fof  economical 
repair  or  maintenance.  This  is  especially  true  where  there 
is  much  motor  traffic.  This  condition  is  made  manifest  by 
the  fine  binding  material  being  pulled  out  of  the  surface, 
exposing  the  tops  of  the  larger  stone,  and  in  many  m- 
stances  an  examination  will  show  that  the  stones  are  some- 
what loose  and  not  firmly  bound  together,     tn  such  cases 
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it  may  be  better  and  cheaper  to  resort  to  bituminous  sur- 
face treatment,  hereinafter  described  in  a  general  way,  but, 
if  this  is  to  be  done,  it  is  best  to  do  it  unuer  the  direciion 
of  a  skilled  operator  or  engineer. 

Bitmirinow  Surimcm  TrMtncnt 

Many  macadam  roads  are  now  repaired  by  what  is  knoMrn 
as  surface  treatment.  This  is  essentially  a  modified  form 
of  bituminous  construction  by  the  penetration  method.  A 
typical  example  of  this  process  is  as  follows:  The  old  road 
is  thoroughly  cleaned  of  all  dust  and  refuse;  bituminous 
material  of  the  character  and  quality  prescribed  by  the 
engineer  is  applied  to  the  surface  to  the  amount  of  yi  gal- 
lon to  the  square  yard,  followed  by  a  uniform  coating  of 
clean  screenings.  These  screenings  should  not  exceed  ^ 
inch  in  greatest  diameter.  If  ruts  or  holes  are  present,  they 
may  be  brought  up  to  a  true  surface  with  screenings.  The 
road  is  now  rolled;  another  application  of  %  gallon  to  the 
square  yard  is  made  and  a  second  course  of  screenings 
applied.  Such  depressions  as  develop  should  be  filled  with 
screenings  as  the  work  proceeds  and  a  sutficient  excess  of 
bituminous  material  should  be  given  to  such  spots.  A  sup- 
ply of  surface  screenings  should  be  left  along  the  road  when 
such  repair  methods  are  used,  so  that  they  may  be  spread 
subsequently  to  take  up  any  excess  of  bituminous  material 
on  the  surface. 


CAUSES  OF  WEAR.— Water,  if  allowed  to  stand  on  a 
macadam  surface  will  soften  it  and  cause  it  to  wear  out 
rapidly.  When  the  frost  is  coming  out  of  the  ground  in 
the  spring,  the  surface  of  a  macadam  road  will  be  soft,  and 
should  be  rolled.  (Be  careful  not  to  roll  when  too  soft.) 
The  effect  of  horse-drawn  traffic  is  to  cause  a  **horse  path" 
to  form  in  the  center  of  the  road;  the  wheels  in  turn  always 
going  in  the  same  place,  will  form  ruts,  particularly  when  the 
road  is  soft.  The  grinding  action  of  the  wheels  wears  the 
stone  and  forms  dust,  which  in  a  dry  state,  is  swept  away 
by  the  wind,  leaving  the  top  stones'  of  the  surface  exposed 
in  which  concjition  they  are  easily  displaced  by  traffic.  Heavy 
automobile  traffic  will  cause  the  macadam  surface  to  ravel 
very  quickly  when  the  upper  stones  are  so  exposed. 

A  road  wiiich  is  not  properly  maintained,  quickly  becomes 
a  bad  road. 

To  meet  the  above  conditions,  the  following  general  rules 
are  given: 
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First  see  that  the  gutters  and  culverts  are  open  and  clean, 
and  the  drainage  is  perfect. 

The  road  shoulders  must  be  kept  smooth  and  free  from 
weeds  and  grass.  Small  holes  and  gulleys  on  the  shoulders 
and  embankment  should  -be  filled  up  as  soon  as  they  appear. 

The  surface  of  the  road  should  at  all  times  be  kept  smooth; 
any  chuck  holes  or  ruts  which  hold  water,  should  be  filled 
as  soon  as  formed,  since  such  depressions  permit  water  to 
get  to  the  foundation,  and  are  enlarged  very  rapidly  by 
traffic.  Broken  stone  of  the  same  size  as  is  used  in  the  upper 
course  should  be  used  in  filling  depressions  and  ruts,  and 
ordinary  screenings  should  be  added  after  the  stone  is  tamped 
in,  and  the  patch  thus  made  left  a  little  higher  than  the 
surrounding  surface  in  order  to  allow  for  compression  by 
traHic.  If  this  cannot  be  done  continuously,  it  should  be  done 
at  least  before  and  during  the  heavy  hauling  seasons.  Before 
the  stone  is  put  in  the  holes  or  ruts,  the  mud  or  dust  on  the 
surface  should  also  be  removed  as  well  as  all  grass  and  weeds. 
Dust  is  not  only  objectionable  from  the  standpoint  of  com- 
fort for  travel,  but  it  forms  mud  which  keeps  the  surface  of 
the  road  moist,  and  more  or  less  soft  for  a  long  time. 

Don't  let  loose  stones  remain  on  your  road,  and  do  not  use 
them  for  maintenance;  they  will  not  bind. 

When  the  road  surface  is  so  worn  as  to^  begin  raveling 
from  the  loss  of  fine  bonding  material,  coarse  sand  or  stone 
screenings  should  be  spread  in  a  thin  layer  over  the  surface. 
The  application  of  the  coarse  sand  may  be  made  along  the 
center  line  of  the  road  in.  a  small  even  ridge,  and  is  soon 
spread  by  the  travel,  over  the  width  of  the  macadam  surface. 
When  the  coarse  screenings  which  were  on  the  road  have  been 
worked  to  the  edges  of  the  road  by  the  traffic,  these  should 
be  s-wept  back  to  the  center  of  the  road  with  push  brooms. 

SUPPLY  OF  STONE.— A  supply  of  No.  2  stone  and 
screenings  should  always  be  distributed  along  the  roadside 
in  neat  piles  of  sufficient  size  to  prevent  scattering. 

At  least  16  tons  of  stone  and  4  tons  of  screenings,  free  from 
dust,  should  be  distributed  along  each  mile  of  road  to  be 
maintained. 

By  proper  maintenance,  the  life  of  the  road  may  be  doubled, 
and  the  heavy  cost  of  frequent  resurfacing  thereby  avoided. 

WHO  SHALL  DO  THE  WORK.— Undoubtedly  the  best 
system  for  maintenance  for  the  class  of  work  above  described 
is  that  which  provides  for  a  permanent  force  of  skilled  labor- 
ers or  patrolmen,  each  of  whom  has  a  horse  and  cart,  with 
hand  tools,  such  as  pick,  shovel,  rake  and  tamper,  and  carries 
a  barrel  of  water  in  his  wagon.    Each  patrolman  (in  extreme 
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cases,  one  or  two  helpers)  should  have  charge  of  from  3  to 
10  miles  of  road  according  to  width,  traffic  and  climatic 
conditions.  He  should  be  employed  continuously  for  8  or  9 
months  in  the  year  and,  in  some  places,  all  the  year.  The  cost 
of  this  service  ranges  from  $75  to  $125  per  mile  of  roadway 
15  feet  wide,  according  to  price  of  labor  and  conditions. 

Under  some  conditions,  a  combination  of  the  gang  and 
the  patrol  systems  may  give  the  best  results.  In  these  cases 
the  patrolmen  look  after  their  particular  sections  of  road 
during  certain  seasons,  say,  late  spring,  summer  and  early 
fall,  and  at  other  times,  late  fall  and  early  spring  work  in 
small  gangs.  They  can  thus  do  work  that  requires  more  than 
one  man's  services.  The  assignment  and  regulation  of  the 
work  of  the  patrolmen,  should  be  left  to  the  engineer  in 
charge  of  the  work. 

The  Care  of  the  Roadside 

There  has  been  a  general  disposition  to  regard  the  care  of 
the  roadside  as  desirable  but  unimportant,  except  that  proper 
drainage  is  generally  recognized  to  be  of  fundamental  im- 
portance. The  care  of  the  roadside,  however,  is  of  greater 
importance  than  is  generally  realized.  Shade  trees  are  bene- 
ficial and  will  add  to  the  life  of  the  road  surface.  Aside,  how- 
ever, from  the  beneficial  effect  upon  the  road  itself,  the 
appearance  'of  the  roadside  and  its  attractiveness  to  those 
traveling  upon  the  highway  have  been  too  generally  ignored. 
Scores  of  millions  of  dollars  have  been  expended  annually  in 
this  country  on  road  surfaces,  and  a  slight  additional  expendi- 
ture to  make  our  highways  more  attractive  is  certainly  justi- 
fied. Roads  are  commonly  laid  out  at  a  width  of  at  least 
50  ft.,  often  66  ft.,  and  frequently  80  feet.,  while  a  very 
narrow  strip,  usually  not  more  than  18  ft.  in  the  central  por- 
tion is  devoted  to  travel.  It  is  generally 'admitted  that  the 
shoulders  and  the  side  ditches  should  be  kept  free  from  grass 
and  weeds  and  that  the  flow  of  surface  water  should  be 
unobstructed;  but  what  about  the  remainder  of  the  space 
within  the  side  lines  of  the  road?  It  is  usually  ragged,  un- 
kempt and  slovenly.  Very  little  tree  planting  is  done,  and 
were  it  not  for  the  foresight  of  preceding  generations  many 
of  our  roads  would  be  entirely  destitute  of  trees.  It  is  true 
that  the  space  at  the  side  of  the  road  is  needed  for  the 
storage  of  material  used  in  maintenance,  but  that  such  a  use 
is  not  inconsistent  with  a  neat  and  attractive  appearance  of 
the  roadside  is  obvious  to  anyone  passing  along  the  highways 
of  Great  Britain  or  Continental  Europe.  Although  the  English 
roads  are  much  narrower  than  those  in  America,  the  hedge 
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rows  and  trees  which  line  them  are  well  kept  and  form 
charming  road  pictures.  The  great  national  roads'  of  France 
are  almost  invariably  planted  with  trees  on  both  sides  and 
as  these  roads  commonly  run  in  straight  lines  across  the 
country  from  town  to  town,  these  rows  of  well  kept  trees 
are  a  conspicuous  feature  of  the  countryside.  Our  roads 
are  being  improved  to  attract  travel.  Why  then  should  not 
more  attention  be  given  to  the  appearance  of  the  roadside 
instead  of  devoting  all  of  the  study  and  the  funds  to  main- 
taining the  surface  of  the  traveled  way?  This  is  done  in 
other  countries;  it  is  done  in  certain  parts  of  the  United 
States,  especially  in  Massachusetts,  and  it  should  be  ac- 
cepted generally  as  an  important  phase  of  highway  improve- 
ment and  maintenance.  * 

Dutt   PreTentivet 

Expedients  for  dust  prevention,  for  roads  in  the  open 
country,  should  be  considered  in  relation  to  each  particular 
road  or  type  of  road,  and  there  are  involved  as  important 
factors: 

(a)  Probable  traffic  on  the  road. 

(b)  Materials  economically  available  for  construction. 

(c)  Funds  and  organization  available  for  construction. 

(d)  Funds  and  organization  available  for  maintenance- 
Assuming  the  three  latter  (b),  (c),  and  (d),  to  have  been 

established,  the  question  is  mainly  one  of  adapting  dust  pre- 
ventives to  various  types  of  road  in  a  manner  suitable  to 
traffic  over  them.    We  have,  therefore,  to  consider: 

1.  Materials  and  methods  of  dust  laying. 

2.  Types  of  material  available  for  the  road  surface. 

3.  Gradation  of  traffic. 

1.  Materials  and  Methods  of  Dust  Laying 

A.  These  in  general  consist  of  purely  surface  or  carpet 
treatment  such  as: 

(a)  Water  sprinkling.  . 

(b)  Mineral  Oils:  ' 

(1).     Asphaltic  base, 

Heavy  for  hot  application, 

Ligrht  for  cold  application. 
(2).     Paraffin  base. 

(c)  Asphalt  with  naphtha: 

Heavy  for  hot  application, 
Ligrht  for  cold  application. 

(d)  Tar: 

Heavy  for  hot  application. 
Li^ht  for  cold  application. 

(e)  Asphaltic  Emulsion. 

(f)  Oil  Emulsions. 

(g)  Calcium  chloride. 

B.  Dustless  construction,  including: 

(a)  Bituminous  concrete  on, 

(1).     Concrete  foundation, 

(2).     Telford,  broken  stone  or  grravel  foundation. 

(b)  Bituminous  penetration   on 

(1).     Concrete  foundation, 

(2).     Telford,  broken  stone  or  gravel  foundation 
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(c)      Vitrified  briclc.  stone,  wood  and  other  block  pavements. 
(d>      Cement  concrete, 

(Glutrin.  Rocmac.  or  other  partially  dustless  con- 
struction.) 

2.    Tjpet  of  Surface  Material  ATailaUe 

It  is  commonly  desirable  to  construct  roads  of  the  most 
suitable  material  available  in  the  locality.  These  may  be 
considered  under: 

1.  Sand. 

2.  GraveL 

3.  Soft  broken  stone,  such  as  limestone. 

4.  Hard  broken  stone,  such  as  granite  or  trap. 

5.  Vltrifled  brick,  stone,  wood  and  other  blocks. 

6.  Concrete.  .  ,     ..        . 

7.  Two  or  more  of  the  foregroingr,  permitting  selection  for 
foundation  and  surface. 

X    Gradation  of  Traffic 

Standards  of  traffic  intensity  have  not  been  officially  estab- 
lished by  any  organization,  but  arc  much  needed.  The  fol- 
lowing clasification  is  suggested  as  including  all  material 
variation  of  traffic: 


Horse-drawn 
Steel  tires. 


r  Pleasure 
vehicles. 


Farm    or 

Commercial 

vehicles. 


(Single  horse. 
(Double  or  pair. 


!  Single 
Double 


( Loaded, 
(Not  loaded. 

( Loaded, 
(Not  loaded. 


Extraordinary.  (Quarry,    brickyard   or   other 

( regular   and  destructive   tramc 


Self-propelled 
Rubber   tires. 


Self-propelled 
Steel  tires. 


Pleasure 
vehicles. 


Commercial 
trucks. 


(Less  than  7-seat  motor. 
(Seven-seat  or  over. 

( Loaded. 
(Not   loaded. 


Extraordinary    (Motor  bus  or  other  special 
(     traffic 


{ 


Steam  lorries  and   tractors, 
etc. 


with  trailers. 


As  a  simplifiAi  classification,  for  the  present  purpose,  with 
standards  of  traffic,  the  following  is  suggested: 
A.-Lim  j(lK 


1.  Horse-drawn 
Steel  tires. 


2.  Self-propelled 
Rubber  tires. 


3.  Self-propelled 
Steel  tires. 


-Light 
vehicles. 


B. — ^Heavy   ve- 
hicles, wag 
ons.  trucks, 

C. — Passenger 
automobiles. 


D. — ^Motor 
trucks  and 
buses. 

IE. — Steam 
lorries  and 
tractors. 
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Light— up   to   100. 
Medium — 100    to    200. 
I  Heavy — 200  up. 

Light— to    75. 
Medium— 76  to  160. 
Heavy — 160    up. 
Light— up  to  100. 
Medium — 100  to  400. 
Heavy — 400  up. 


(1)  Light — ^up   to   10. 
^    Medium— 10    to    20. 
Heavy — 20  up. 


((1)  Light— 1. 

^  (2)  Medium — 2  to  «. 

((3) Heavy — 6   up. 
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In  further  reference  to  traffic,  the  various  factors  of  the 
foregoing  schedule  will  be  described  by  letter  and  number 
thus: 

A  (3),  B  (2),  C  (2)  would  mean  "Light  vehicles,  heavy 
traffic — heavy  vehicles,  medium  traffic — ^passenger  automo- 
biles, medium  traffic." 


ck 


Surface 
material. 
1.  Sand. 


(2) 

Maximum  traffic 

on  which  it  can  be 

considered. 
Al+Bl+Cl 


2.  Gravel.      A2+B2+C8+E1 


3.  Gravel       A2+B2+C8+D1»B1 


4. 
6. 

Broken 
stone, 
soft, 
water- 
bound, 
do 

A2+B2+C2+D1+B1 
A2+B2+C2+D1+E1 

Oil.  paraffin 
base. 

Asphaltic 
base.  cold. 

6. 

do 

A2+B2+C8+D1+E1 

Asphalt 
base,  hot. 

7. 

do 

A2+B2+C8+D1+E1 

Tar,  cold. 

8. 

Broken 

stone, 

soft. 

A3+B2+C8+D2+E1 

Bituminous. 

9. 

Broken 
stone, 
hard, 
water- 
bound. 

A8+B8+C8+D2+E2 

Bituminous, 
concrete 
or  pene- 
tration. 

10. 
11. 

Concrete   A  2j.n8j.osj.rk9 

Vitrified 

brick 

stone 

setts  and 

wood 

block. 

A8+B8+C8+D8+B8 

(8) 
Treatment  (4) 

for  dust.  Remarks. 

Asphaltic  oil  A  temporary  form 
hot  appli-  of  improvement, 
cation.  if  sand  is  coarse 

and    other    dur- 
Calcium  able    mate  rial 

Chloride.         not  available. 

Asphaltic  oil  Should  have  care- 
cold  appli-  ful  maintenance 
cation.  proportionate  to 

traffic;  usingr  the 
loff  draff  weekly 
— temporary. 

Bituminous  Less  constant 
penetra-  maintenance  re- 

quired and  more 
durable.  Life  of 
surface  5  to  10 
years  with  reas- 
onable care. 


ment. 


tion  or 
mix. 


Treatment    more 

lasting. 
Treatment    more 

lasting     than 

preceding. 
Treatment    more 

lasting    than 

preceding. 

Greater  durability 
requiring  annual 
or    biennial    car- 
pet coats. 
Subject    to    treat- 
ments   eriven    in 
4,  5.  6  and  7,  but 
with    greater 
durability. 

Usually  dustless  in 
open  country  re- 
quiring occas- 
ional sweeping 
or  scraping  in 
places. 


In  the  foregoing  no  consideration  has  been  given  to  char- 
acter of  foundation,  which  should  be  recognized  as  an  es- 
sential part  of  the  construction  for  dustless  conditions.  The 
foundations  required  by  the  several  classes  of  traffic  should 
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be  adequate  to  the  loading,  and  for  B3,  D  and  £,  special  pro- 
vision must  be  made. 

In  the  use  of  carpet  coats,  a  thin  film  should  be  sought, 
rather  than  a  thick  covering. 

In  the  case  of  light  oils,  care  must  be  taken  that  sufficient 
oil  is  not  used  to  create,  after  a  series  of  appliottions,  a 
deeply  lubricated  surface  layer,  such  as  tends* to  "a  wavy 
condition." 

For  further  consideration: 

Relative  values  of  pea  gravel,  limestone  chips,  trap  aAd 
granite  chips,  sand,  etc.,  for  applying  to  an  oiled  or  tarred 
surface. 

Value  of  pea  gravel,  trap  or  granite  chips,  as  a  dust  layer. 

Etc.,  etc.,  etc.,  etc.,  etc.,  etc.,  etc 

Committee  on  Standards, 

By  Nelson  P.  Lewis,  Chairman, 
Committee  on  Standards: 

Nelson   P.   Lewis,   Chairman 

Henry  L.  Bowlby 

A.  W.  Dean 

A.  B.  Fletcher 

S.  D.  Foster 

C.  A.  Kenyon 

W.  A.  McLean 

R.  J.  Potts 

Joseph   Hyde   Pratt 

Frank  F.  Rogers 

George  W.  Tillson 
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Report  of  the  Committee  on  LegitUtion  of  the  American 
Road  Builders'  Association 

Introductory. — Highway  laws  in  no  two  countries  or 
states  are  alike;  all  vary  one  from  another  in  many  par- 
ticulars. This  variation  has  numerous  causes  but  is  neces- 
sary to  meet  differences  of  national  or  state  constitution  and 
municipal  organization  and  local  sentiment  with  respect  to 
roads  within  the  unit  of  government.  In  view  of  area  and 
existing  conditions  with  respect  to  road  control  your  com- 
mittee recognizes  state  legislatures  of  the  United  States  and 
the  provincial  legislatures  of  Canada  as  being  for  the  pur- 
pose of  its  report  the  authorities  corresponding  to  national 
or  central  authority  in  European  countries,  and  submits  that 
any  general  code  of  state  or  provincial  laws  should  embody 
the  following  leading  principles: 

I. 
Object  of  Road  Classification. — ^A  classification  of  roads 
should  be  recognized  for  the  following  purposes: 

(a)  To  provide  for  the  distribution  of  cost  over  the  area 
or  population  benefited. 

(b)  To  provide  for  control  by  the  authority  representa- 
tive of  the  area. 

(c)  To  provide  funds  for  construction  and  maintenance 
adequate  to  the  traffic  on  each  of  the  several  classes  of 
road. 

II. 
Road   Classification. — ^The     classification     may     properly 
recognize  the  following  divisions: 

(a)  Main  Highways — Consisting  of  through  routes  be- 
tween cities,  which  because  of  this  fact,  or  for  other  reasons, 
carry  much  through  traffic  of  motor  vehicles  from  within  and 
without  the  county,  state  or  province. 

(b)  Leading  market  roads,  radiating  from  market  centers 
and  shipping  points  into  the  rural  districts  and  on  which 
local  farm  traffic  concentrates  and  predominates. 

(c)  Local  roads,  the  feeders  to  the  leading  market  roads 
or  main  highways  and  which  serve  a  limited  area. 

III. 
Distribution  of  Control. — Each  class  of  road  should  within 
reasonable  limitation,  be  under  separate  authority  for  con- 
struction and  maintenance.  The  most  satisfactory  plan  of 
organization  requires  three  municipal  divisions,  state  6r  prov- 
ince, county  and  town  (township),  thereby  permitting  the 
following  division: 
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(a)  Main  highways  to  be  administered  by  the  state  or 
provincial  authorities. 

(b)  Leading  market  roads  to  be  administered  by  the  county 
authorities. 

(c)  Local  roads  to  be  administered  by  the  township  (town) 
authorities. 

IV. 

Limiution  of  State   or   Provincial   Control  and  Aid.— A 

central  government  (state  or  provincial)  should  not  do  for 
the  people  what  the  latter  can,  by  municipal  self-govern- 
ment, do  for  themselves;  and  state  or  provincial  governments 
should  assume  control  of  roads  only  for  the  purpose  of  secur- 
ing a  proper  distribution  of  the  cost,  and  to  carry  on  work 
of  considerable  magnitude,  beyond  the  usual  ability  of  muni- 
cipal organization  to  perform. 

(State  or  provincial  control  of  the  construction  and  main- 
tenance of  leading  market  roads  may  be  desirable  in  those 
states  and  provinces  where  the  sentiment  for  and  knowledge 
of  proper  methods  of  road  construction  is  not  so  advanced 
that  the  people  of  the  counties  will  of  themselves  demand 
and  provide  for  proper  methods  of  construction  and  main- 
tenance.) 

V. 

Special  Financial  Provision  for  Main  Roads. — Funds,  ade- 
quate to  the  work,  should  be  provided  by  special  taxes,  or 
from  bond  issue  or  other  capital  resources,  for  the  durable 
construction  of  main  highways'  and  leading  market  roads. 
To  this  end,  provincial  and  state  governments  may  properly 
subsidize  the  construction  of  market  roads  built  under  county 
authority  and  under  state  or  provincial  supervision. 

VI. 
Bond  Issues. — Bonds,  issued  for  road  improvement,  should 
not  extend  beyond  the  life  of  the  work,  based  on  an  estimate 
of  the  durability  of  the  several  portions — earth  work,  founda- 
tion, surface,  and  bridges  and  culverts;  adequate  maintenance 
to  be  assured  for  such  period. 

VII. 

Maintenance. — Adequate  means  for  raising  funds  by  annual 
levy  for  maintenance  should  accompany  all  provisions  for 
first  construction.  Responsibility  for  maintenance  should  be 
vested  in  the  unity  of  government  responsible  for  construc- 
tion. 
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VIII. 
.  Experienced  Staff. — Road  construction  and  maintenance  is 
a  continuous  work,  to  which  a  continuous  policy  and  system 
should  be  applied.  Therefore,  elective  and  political  respon- 
sibility (which  is  removable)  should  be  separated  from  execu* 
tive  responsibility  (which  should  be  permanent).  Each  cen- 
tral authority,  county  and '  town  (township)  corporation 
should  have  an  executive  officer  permanently  in  charge  of 
road  construction  and  maintenance.  Experienced  engineers, 
foremen  and  workmen  are  necessary  for  efficient  and  econom- 
ical road  construction  and  maintenance,  and  permanent  em- 
ployment should  therefore  be  guaranteed. 

IX. 

Centralized  Control. — Control  of  staff  should  be  centralized 
in  the  chief  executive  officer  or  engineer,  who  should  have 
full  power  to  direct,  employ  and  dismiss.  Appointments' 
made,  from  the  highest  to  the  lowest  officer  or  employee, 
should  be  on  a  basis  of  merit,  and  dismissal  should  be  for 
incompetency  only. 

X. 

Urban  Construction. — Urban  municipalities  should,  through 
state  or  provincial  and  county  taxation,  or  other  means,  con- 
tribute to  the  cost  of  leading  market  and  main  highways. 

XI. 
Revenue  from  Motor  Vehicles. — Revenue  from  motor  ve- 
hicles should  constitute  a  fund,  to  be  administered  by  the 
state  or  province  for  the  maintenance  of  main  roads;  and 
should  not  be  capitalized  for  construction  unless  maintenance 
is  otherwise  fully  provided   for. 

XII. 

Educational  and  Supervising  Authority. — The  maintenance 
of  a  central  office  for  consulting  service  and  for  collecting 
and  distributing  information  respecting  roads  and  pave- 
ments, the  testing  of  materials,  and  in  suitable  degree  regu- 
lating methods  of  construction  and  maintenance  of  all  classes 
of  roads  to  obtain  efficiency  and  uniformity,  is  a  function  of 
state  or  provincial  government.  Competent  engineering 
supervision  should  be  provided,  as  far  as  may  be  necessary, 
by  the  state  or  province  to  enable  the  central  office  to  know 
that  large  township  and  county  expenditures  under  bond  issue 
are  made  wisely  and  economically. 
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XIII. 

Labor  Tax. — The  labor  tax  (statute  labor)  for  road  pur- 
poses is*  not  satisfactory,  produces  inequality  in  taxation  due 
to  non-collection  and  favoritism,  retards  the  efficiency  of  all 
other  expenditure  and  should  be  abolished. 

XIV. 
Traffic  Regulation. — Uniform  traffic  regulations  respecting 
speed  of  vehicles,  width  and  character  of  tires,  maximum 
loads,  and  all  rules  incidental  to  the  use  of  the  public  high- 
ways should  be  prescribed  by  the  state  and  provincial  gov- 
ernments for  each  state  or  province,  and  should  not  be  rele- 
gated to  local  jurisdiction.  Uniformity  as  between  states  and 
provinces  should  be  sought  as  far  as  practicable. 

COMMITTEE  ON  LEGISLATION, 

(Signed)        W.  A.  McLean,  Chairman, 
A.  R.  Hirst, 
A.  N.  Johnson, 
E.  L.  Powers, 
Joseph  Hyde  Pratt. 
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CONSTITUTION 

ARTICLE  I. 
Name. 
This   Association   shall   be    known    as    the    American    Road 
Builders'  Association. 

ARTICLE  IL 
Seal. 
The  official  seal  shall  be  circular  in  form  and  bear  the  words 
"American  Road  Builders'  Association  Corporate  Seal  1910." 
ARTICLE  III. 
Location. 
The  headquarters  of  the  Association  shall  be  located  in  the 
City  of  New  York.  New  York. 

ARTICLE  IV. 
Objects. 
The  objects  for  which   this  Association  is  organised  are   to 
acquire  and  disseminate  information  concerning  highway  con- 
struction and  maintenance  in  the  States  and  Cities  of  the  Union 
and  in  the  Provinces  and  Cities  of. Canada;   to  stimulate  in- 
terest in  the  subject  and  to  promote  educational,  legislative  and 
other  measures  tending  to   their  accomplishment. 
ARTICLE  V. 
Membership. 
Section   1.     The   Association   shall   have   five    (6)    classes   of 
members,    vis.,    active,    associate,    honorary,    contributing    and 
life  members. 

Sec.  2.  Active  members  shall  be  persons  who  are  actively 
•engaged  in  laying  out  or  supervising  work  of  construction 
and  maintenance  of  highways  and  streets  and  those  interested 
In  highway  development  Actiye  members  shall  be  elected  in 
accordance  with  the  by-laws  adopted  by  the  Association. 

Sec.  8.  Associate  members  shall  consist  of  societies  or  other 
organizations  interested  in  the  objects  of  the  Association. 

Sec.  4.  Honorary  members  shall  be  those  who  have  per- 
formed distinguished  service  in  the  cause  of  highway  exten- 
sion and  improvement.  They  shall  be  nominated  by  the  Board 
of  Directors  and  elected  by  the  Association. 

Sec.  5.  Contributing  members  shall  be  commercial  bodies 
who  contribute  one  hundred  dollars  (1100.00)   per  year. 

Sec.  6.  Life  members  shall  consist  of  active  or  associate 
members  making  a  payment  of  five  hundred  dollars  ($600.00) 
upon  their  election  to  membership. 

Sec.  7.     Only  active  members  shall  vote  or  hold  office. 
ARTICLE  VI. 
Officers. 
Section  1.     The  officers  of  this  Association  shall  be  selected 
from  its  active  membership  and  shall  consist  of  a  president, 
three  vice-presidents,   a   secretary,   a   treasurer   and  eighteen 
directors,   who.   together  with   the  last  five  living  past  presi- 
dents, shall  constitute  a  board  of  directors,  from  which  shall 
be    elected    an    executive   committee    of    three,    one    of    whom 
shall  be  the  secretary  of  the  Association. 

Sec  2.  The  President,  Vice-President,  Secretary  and 
Treasurer  shall  be  elected  for  one  year.  Six  Directors  shall  be 
elected  each  year  to  serve  for  three  years,  except  that  at  the 
first  annual  meeting   after  the  adoption  of  this  Constitution 
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six    directors    shall    be    elected    for   three    years,    six    for    two 
years  and  six  for  one  year. 

ARTICLE  VIL 
(  Sections. 

For  the  purpose  of  carrying  on  the  work  of  the  Association* 
sections  may  be  established  In  as  many  of  the  States  of  the 
Union  and  Provinces  of  Canada  as  may  seem  desirable.  E«ach 
section  shall  be  presided  over  by  an  active  member  of  the 
Association. 

ARTICLE  VIIL 
By-Laws. 
By-Laws   for   governlner  this   Association   shall  be   made   by 
the  Board  of  Directors,  subject  to  the  approval  of  the  active 
membership  of  this  Association. 

ARTICLE  IX. 
Amendments. 
Section  1.  An  amendment  of  this  constitution  shall  first  be 
proposed  by  at  least  five  (5)  active  members  and  submitted 
to  the  Board  of  Directors,  a  majority  of  which  shall  approve 
before  the  amendment,  with  letter  ballot,  is  sent  to  the  active 
members  of  the  Association. 

Sec.  2.  Amendments  may  be  adopted  only  at  any  regrular  or 
special  meetinsT  of  the  Association,  provided  that  a  notice  of 
such  meeting:,  Including^  the  proposed  amendment  and  a  letter 
ballot  shall  have  been  sent  to  each  member  of  the  Association 
thirty  (30)  days  before  said  meetlngr.  An  affirmative  vote  of 
three-fourths  of  all  ballots  cast  shall  be  necessary  for  the 
adoption   of  any  amendment. 


BY-LAWS 

CHAPTER  L 
Meetingrs. 

Section  1.  The  annual  meeting:  of  the  Association  for  the 
election  of  officers  and  the  transaction  of  business  shall  be 
held  on  the  first  Friday  in  February  of  each  year.  Conven- 
tions of  the  Association  for  the  reading:  and  discussion  of 
papers,  social  intercourse  and  reports  of  committees,  shall  be 
held  at  such  times  and  places  as  the  Executive  Committee  may 
determine,  subject  to  the  approval  of  the  Board  of  Directors. 

Sec.  2.  Special  meetingrs  may  be  called  by  the  Board  of 
Directors  or  may  be  called  on  the  request  of  thirty  (30)  active 
members,  which  request  shall  state  the  object  of  the  meeting. 
Notices  of  such  meeting  shall  be  sent  out  ten  (10)  days  in 
advance  and  no  other  business  be  considered  than  that  stated 
in    the   notice. 

CHAPTER  IL 
Election  of   Ofllcers. 

Election  of  officers  shall  be  as  follows:  At  the  Fall  con- 
vention a  nominating  committee  of  seven  (7),  not  more  than 
two  (2)  of  whom  shall  be  residents  of  a  single  state,  shall  be 
chosen  by  the  Association,  and  this  committee  shall  subimt 
to  the  Secretary  within  three  (8)  weeks  the  names  of  not  less 
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than  one  (1)  or  more  than  three  (3)  candidates  for  each  office 
to  be  filled.  Letter  ballots  shall  be  then  sent  by  the  Secretary 
to  each  active  member  at  least  thirty  (30)  days  before  the 
date  of  the  annual  meetiner  stating  the  hour  at  which  the 
polls  will  close.  The  ballots  shall  be  returned  to  the  Secre- 
tary enclosed  in  two  envelopes  the  inner  one  to  be  blank  and 
the  outer  one  endorsed  with  the  signature  of  the  active  mem- 
ber voting.  Two  tellers  shall  be  appointed  by  the  President, 
and  the  result  of  the  ballots  shall  be  announced  at  the  annual 
meeting.  The  candidate  having  the  largest  number  of  legal 
votes  by  letter  ballot  shall  be  declared  elected. 

In  case  of  failure  to  elect  an  officer  on  account  of  a  tie  vote, 
the  meeting  shall  proceed  to  ballot  for  such  ofllce,  the  choice 
of  candidates  being  limited  to  the  persons  so  tied.  Vacancies 
occurring  in  any  ofilce  may  be  filled  by  the  Board  of  Directors 
at  any  meeting  provided  notice  of  such  vacancy  shall  be 
sent  to  each  member  of  the  Board  at  least  ten  (10)  days  be- 
fore such  meeting.  A  majority  of  the  votes  cast  shall  be 
necessary  to  elect. 

CHAPTER  III. 
Duties  of  Officers. 

Section  1.  The  President  shall  be  the  presiding  officer  at 
all  meetings  of  the  Association,  and  shall  perform  the  duties 
usually  devolving  upon  such  officer.  The  President  shall  be 
ineligible  for  re-election  for  one  year. 

Sec.  2.  The  First  Vice-President  shall,  in  the  absence  of 
the  President,  preside  at  the  meetings  of  the  Association, 
and  in  the  disability  of  the  President  shall  perform  the  duties 
of  the  President. 

Sec.  3.  The  Second  Vice-President  shall,  in  the  absence  of 
the  President  and  First  Vice-President,  preside  at  the  meet- 
ings of  the  Association  and  perform  the  duties  of  the  Presi- 
dent. 

Sec.  4.  The  Third  Vice-President  shall,  in  the  absence  of 
the  President  and  First  and  Second  Vice-Presidents,  preside 
at  the  meetings  of  the  Association  and  perform  the  duties  of 
the  President. 

Sec.  5.  The  Secretary  shall  keep  the  records  and  complete 
reports  of  the  proceedings  of  the  Association,  and  shall  con- 
duct all  necessary  correspondence  connected  with  the  affairs 
of  the  Association.  He  shall  notify  all  members  who  are  in 
arrears  in  dues  and  shall  attend  to  such  other  affairs  of  the 
Association  as  fall  particularly  to  his  office,  and  such  other 
duties  as  may  be  placed  upon  him  by  the  Board  of  Directors. 
At  the  annual  meeting  of  the  Association,  the  Secretary  shall 
make  a  written  report  of  the  work,  and  shall  also  make  such 
special  reports  to  the  Board  of  Directors  as  It  may  require 
from  time  to  time.  He  shall  draw  all  vouchers  on  the  Treasurer 
for  the  payment  of  money. 

Sec.  6.  The  Treasurer  shall  hold  in  safe  keeping,  in  a  bank 
designated  by  the  Board  of  Directors,  all  the  moneys  paid  to 
the  Association,  and  shall  expend  same  only  in  the  payment 
of  vouchers  duly  drawn  by  the  Secretary  and  approved  by  the 
President  or  such  general  officer  as  may  be  designated  by 
him.  He  shall  keep  an  accurate  account  of  receipts  and  ex- 
penditures,   and    shall   make   a   written    annual   report   at    the 
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annual  meetingr  of  the  Association.  He  shall  submit  his* 
annual  report  to  the  Board  of  Directors  on  or  before  the 
second  Friday  In  January.  If  required  by  the  Board  of 
Directors,  the  Treasurer  shall  file  a  bond  In  such  amount  as 
may  be  required. 

Sec.  7.  The  Board  of  Directors  shall  have  the  general 
management  of  the  affairs  of  the  Association  as  trustees.  In 
conformity  to  the  laws  under  which  the  Association  is  or- 
granized  and  the  provisions  of  the  constitution.  It  shall  direct 
the  Investment  and  care  of  the  funds  of  the  Association,  make 
appropriations  for  specific  purposes  and  take  measures  to  ad- 
vance the  interests  of  the  Association.  The  Board  of  Directors 
shall  make  an  annual  report  at  the  annual  meeting,  and  shall 
transmit  the  report  of  the  Secretary  and  Treasurer  and  other 
ofilcers  and  committees.  These  reports  shall  be  printed  and 
sent  to  the  members  of  the  Association  at  least  ten  (10)  days 
before  the  annual  meeting. 

Sec.  8.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  affairs  of  the  Association.  It  shall  report 
annually  to  the  Board  of  Directors  the  condition  of  the  Asso- 
ciation and  recommend  any  measures  which  seem  advisable 
to  adopt  for  the  best  interests  of  the  Association.  The  Ex- 
ecutive Committee  shall  also  have  such  other  powers  as  may  be 
^Iven  it  from  time  to  time  by  the  Board  of  Directors. 
CHAPTER  IV. 
Election  of  Members. 

Applications  for  membership  shall  be  made  on  forms  pro- 
vided by  the  Association  and  endorsed  by  one  active  mem- 
ber and  shall  be  acted  upon  by  the  Executive  Committee. 
Upon  the  approval  of  the  Executive  Committee  and  pay- 
ment of  the  required  dues,  the  applicant  shall  become  a  member. 
CHAPTER  V. 
Dues. 

Section  1.  The  annual  dues  for  active  members  of  the 
Association  shall  be  three  dollars  (|3.00),  payable  In  advance. 

Sec.  2.  The  annual  dues  for  associate  members  shall  be 
ten   dollars    ($10.00),   payable   In   advance. 

Sec.  3.  Annual  dues  for  contributing  members  shall  be 
one  hundred  dollars  ($100.00),  payable  In  advance. 

Sec.  4.  Dues  shall  be  due  and  payable  January  1st  of  each 
year. 

Sec.  6.  Neglect  to  pay  dues  for  six  months  after  notifica- 
tion by  the  Secretary  shall  be  sufficient  cause  for  the  removal 
of  the  member's  name  from  the  roll  by  the  Executive  Com- 
mittee without  further  notice. 

CHAPTER  VI. 
Quorum. 

Section  1.  Five  directors  shall  constitute  a  quorum  at  any 
regular  or  special  meeting  of  the  Board  of  Directors. 

Sec.   2.      Fifteen   active   members   shall   constitute   a   quorum 
at  any  regular  or  special  meeting  of  the  Association. 
CHAPTER  VII. 
Congresses. 

If  it  shall  be  deemed  expedient  to  hold  a  congress  of  road 
builders   in  connection  with  any   of  Its  conventions,  no  action 
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that  such  congrress  may  take  shall  be  binding-  upon  the  Ameri- 
can Road  Builders'  Association,  except  the  Association  shall 
vote  to  be  so  bound. 

CHAPTER  VIII. 
Amendments  to  By-Laws. 
These  by-laws  may  be  amended,  revised  or  changred  by  the 
Board  of  Directors,  subject  to  the  approval  of  the  votinsr 
membership  at  its  next  regular  meeting.  Emergency  changes 
may  be  made  temporarily  effective  by  the  consent  of  the 
majority  of  all  the  members  of  the  Board,  but  sucl)  changes 
shall  only  be  effective  until  the  next  meeting  of  the  Associa- 
tion, when  it  shall  be  voted  upon  by  the  Association. 
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OFFICERS,    191S 

President 

GEORGE  W.  TILLSON,  M.  Am.  Soc.  C  E. 

Consulting  Engineer  to  the   President  of  the   Borough  of 
Brooklyn,  New  York  City. 

First  Vice-President 

A.  W.  DEAN,  M.  Am.  Soc.  C  E. 

Chief  Engineer,  Massachusetts  Highway  Commission. 

Second   Vice-President 

AUSTIN  B.  FLETCHER,  M.  Am.  Soc.  C  E. 

State    Highway   Engineer   of   California. 

Third  Vice-President 

*S.  PERCY  HOOKER 

State  Superintendent  of  Highways  of  New  Hampshire. 

Secretary 

E.  L.  POV^ERS, 

Editor   "Good    Roads." 

Treasurer 

W,  W,  CROSBY,  M.  Am.  Soc.  C  E. 

Consulting  Engineer. 


PAST   PRESIDENTS 
(Members  of  the  Board) 

JAMES  H.  MACDONALD 
Ex-State  Highway  Commissioner  of  Connecticut. 

HAROLD  PARKER,  M.  Am.  Soc.  C.  E. 
Ex-Chairman,    Massachusetts    Highway    Commission. 

NELSON  P.  LEWIS,  M.  Am.  Soc.  C.  E. 

Chief    Engineer,    Board    of    Estimate    and    Apportionment 
of  New  York  City. 

SAMUEL  HILL 
President,  Washington  State  Good  Roads  Association. 

W.  A.  McLEAN,  M.  Can.  Soc.  C.  E. 

Chief     Engineer     of     Highways     and     Commissioner,     Ontario 
Public   Roads   and   Highways   Commission. 
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DIRECTORS 

TERM    EXPIRES    1918 

E.  A.  FISHER 

Chief  Engineer  of  Rochester,  N.  Y. 

A.  R.  HIRST 

State   Highway   Engineer   of  Wisconsin. 

JOSEPH  W.  HUNTER 

First  Deputy  Conunissioner,  Pennsylvania  State  Highway 

Department. 

FRANK  F.  ROGERS 

State   Highway   Commissioner   of   Michigan. 

WILLIAM  R.  SMITH 

General  Manager,  Lane  Construction  CorporatioiL 

H.  M.  WAITE 

City  Manager  of  Dayton,  O. 

TERM    EXPIRES    1917 

T.   R.  AGG 

Professor  of  Highway  Engineering,  Iowa  State  CoUese. 

W.  E.  ATKINSON 

State    Highway    Engineer   of   Louisiana. 

ARTHUR  H.  BLANCHARb,  M.  Am.  Soc.  C  E. 

Professor  of  Highway  Engineering,  Columbia  Univertity* 

FRED.  E.  ELLIS 

Manager,  Essex  Trap  Rock  &  Construction  Co. 

R.  H.  GILLESPIE,  M.  Am.  Soc.  C.  E. 

Chief  Engineer  of  Sewers  and  Highways,  Borough  el  the 

Bronx,  New  York  City. 

PAUL  D.  SARGENT,  M.  Am.  Soc.  C.  E. 
Chief  Engineer,  State  Highway  Commission  of  Maine. 

TERM    EXPIRES    1916 

WM.  H.  CONNELL,  Assoc.  M.  Am.  Soc.  C.  E. 

Chief,  Bureau  of  Highways  and  Street  Cleaning  of 

Philadelphia,   Pa. 

T.  COLEMAN  DU  PONT 

Pres.,  E.  I.  du  Pont  de  Nemours   Powder  Co. 

C  A.  KENYON 

President,  Indiana  Good  Roads  Association. 

WALTER  G.  LEININGER 
Superintendent  of  Streets  of  Chicago,  111. 

R.  A.  MEEKER 

State  Highway  Engineer  of  New  Jersey. 

LOGAN  WALLER  PAGE,  M.  Am.  Soc.  C.  E. 

Director,  U.  S.  Office  of  Public  Roads. 

369 


Digitized  by 


Google 


AMBRICAM  ROAD  BUIL.DBRS'  ASSOCIATION 

EXECUTIVE    COMMITTEE 

A.  W.  DEAN 

NELSON  P.  LEWIS 

E.  L.  POWERS 

COMMITTEE     ON     LEGISLATION 

W.  A.  McLEAN,  Chairman 

A.  R.  HIRST 

A.  N.  JOHNSON 

E.L.  POWERS  ' 

JOSEPH  HYDE  PRATT 

COMMITTEE    ON    STANDARDS 

NELSON  P.  LEWIS»  Chairman 

HENRY  L.  BOWLBY 

A.  W.  DEAN 

A.  B.  FLETCHER 

S.  Dv  FOSTER 

C.  A.  KENYON 

W.  A.  McLEAN 

R.  J.  POTTS 

JOSEPH  HYDE  PRATT 

FRANK  F.  ROGERS 
GEORGE  W.  TILLSON 


*Died  March  24,  1915. 
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LIST  OF  ACTIVE   MEMBERS 

ACTIVE 

ApBOTT,  D.  K.,  Genl.  Sales  Agent,  Austin  Western  Road  Ma- 
chinery Co.,  910  S.  Michigan  Ave.,  Chicago.  111. 

ABBOTT,  H.  C,  Engr..  Lehigh  Portland  Cement  Co.,  Consumers 
Bldg.,  GJiicago,  111. 

ACKERMAN,  P.  W..  Chemist.  Barrett  Mfg.  Co..  86  Pierrepont  St., 
Brooklyn.  N.  Y. 

AFFLECK,  B.  F.,  Pres.,  Universal  Portland  Cement  Co.,  208  S. 
La  Salle  St.,  Chicago,  111. 

A6G,  T.  R.,  Prof,  of  Highway  Engrg.,  Iowa  State  College,  Ames, 
Iowa. 

AIKENHEAD,  CLARENCE,  Genl.  Contractor,  381  Powers  Block, 
Rochester,  N.  Y. 

ALBERT,  J.  T.,  1610  St.  Paul  St.,  Baltimore.  Md. 

ALLEN,  Jr.,  C.  R.,  Cons.  Engr.,  172  Spring  St.,  Saratoga  Springs, 
New  York. 

ALLEN,  LUCIUS  E„  Cons.  Engr.,  Hastings  County,  BelleyiUe, 
Ont.,  Canada. 

ALLMAN,  THOSI.  H..  County  Engr.,  Wahkiakum  County,  Cath- 
lamet,  Wash. 

AMBLER,  JOHN  NICHOLAS,  Cons.  Engr..  661  W.  Bth  St,  Win- 
ston-Salem. N.  C. 

AMUNDSON,  L.,  Countv  Highway  Commissioner  Wood  County, 
Plover  St.,  Grand  Rapids,  Wis. 

ANDERSON,  JAMES,  Road  and  Gnl.  Contractor.  Menands,  N.^T. 

ANGELA  CHAS.  A.,  Vice-Pres..  Cranford  Co.,  190  Montague  dt., 
Brooklyn,  N.  Y. 

ANNIS,  ROSS  E.,^  Salesman,  The  Texas  Co.,  18  Oakland  St, 
Natlck,  Mass. 

ANSCHUTZr  H.  E.,  Highway  Engrr.,  De  Soto  County.  Arcadia, 

ARNOLD,  C.  H.,  Chief  Clerk,  Road  Dept.,  Allegheny  County, 
Court  House.  Pittsburgh,  Pa. 

ASHER,  JOE.  County  Judge,  Little  Rock.  Ark. 

ASHLEY,  C.  A.,  City  Engr.,  Naperville,  111. 

ATKINSON,  T.  R.  Bismarck,  N.  D. 

ATKINSON,  W.  E.,  State  Highway  Engr.,  New  Orleans  Court 
Bldg.,  New  Orleans,  La. 

AU,  ROGER  J.,  Supt..  54  Sherman  Ave.,  Mansfield,  O. 

AYRESl  E.  F.,  Resident  Engr.,  Oregon  State  Highway  Com- 
mission, Sherwood.  Ore. 


BADER,  DANIEL  S.,  Treas..  Philadelphia  Paving  Co..  1346  Arch 

St.,  Philadelphia,  Pa. 
BADER,  EDW.  L.,   Contractor.   Atlantic  City.  N.  J. 
BAILEY,  E.  W.,  City  Engr..  City  Hall,  SomerviUe.  Mass. 
BALL.  JAMES  W.,   Contractor.  Wyncote,   Pa. 
BAMBERGER,  M.  M.,  Contractor.  201  N.  16th  St..  East  Orange, 

Y^A^v  Jprsev 
BANKS.  GEo!  N.,  Contractor.  Wildwood,  N.  J. 
BARBER,    FRANK.    Cons.    Engr.,   67   Adelaide   St.   B..   Toronto. 

Ont.,  Canada. 
BARBER,    WILLIAM.    Supt.    of   Construction,   106   Romesvallos 

Ave.,  Toronto,  Ont.,  Canada. 
BARLOW,  J.  E.,  Prin.  Asst.  City  Engr.,  City  Hall,  Cincinnati,  O. 
BARNARD,  F.  M.,  Secy..  Am.  Assn.  Creo.  Wood  Pvg.  Mfrs.,  10  S. 

La  Salle  St.,  Chicago,  111. 
BARNES,  F.  G.  P.,  New  Haven  Gas  Light  Co.,  80  Crown  St.,  New 

Haven,   Conn. 
BARR,  B.  ARTHUR,  Road  Inspector,  Anthony,  R.  I. 
BARR,  C.  J.,  Road  Material.  Lebanon,  Pa. 
BARRETT.   ROBERT,  Windsor,  Vt. 
BASHFORD,  LESTER  J.,  County  Supt.  of  Highways,  Columbia 

County,    HollowvlUe,    N.    Y.  ^ 

BAUER,  JACOB  L.,  County  Engr.,  Union  County,  120  Broad  St, 

Elizabeth,  N.  J. 
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BAY,  FRED.,  Asst  Engr^  Bureau  of  Hiffhwayi*  21S5  B.  Dau- 
phin St.,  Philadelphia,  Pa. 

BAYUSS.  CHAa  W..  Mffr..  Road  Dept^  Barber  Asphalt  Payin«r 
Co.,  Land  Title  Bldg.,  Philadelphia,  l^a. 

BEACH,  R.  C,  Pres..  State  League  of  Commercial  Bodies  of 
Idaho,  Lewiston,  Idaho. 

BEARD,  B.  N.,  Contractor,   Shelton.  Conn. 

BEATTY,  W;  T.,  Pres.  and  QenL  MgT,,  Austin- Western  Road 
Machinery  Co.,  Karpen  Bldfir.,  Chicagro,  IlL 

BECK,  HARRY  N.,  Cllty  Managrer,  Grand  Hayen«  Mich. 

BECK.  RAYMOND,  Chief,  Touring  Bureau,  B.  F.  Goodrich  Co., 
Akron,  O. 

BECKER,  E.  L.,  Supt.  of  Streets,  19  Main  St.,  Cortland,  N.  Y. 

BECKLEY.  A.  J.,  Mgr,,  Beckley  Perf.  Co.,  North  Ave.,  Garwood, 

BECKLEY,  L.  D.,  Supt.  of  Public  Works.  28  Gerald  Ave.,  High- 
land Park,  Mich. 

BEDFORD,  THOS.  A..  Div.  En^r.,  Cal.  State  Highway  Commis- 
sion, Dunsmuir,  Cal. 

BEECROFT.  DAVID,  Editor,  Class  Journal  Co.,  2S9  W.  a9th  St. 
New  York.  N.  Y. 

BEISTLE,  M.  J.,  Barrett  Mfsr.  Co.,  1000  Hartman  Bldfir.,  Colum- 
bus, O. 

BELL,  HARRY  M.,  County  Surveyor.  Losransport,  Ind. 

BELL,  W.  A..  Pendell  Court,  Bletchingley,  Surrey,  Bnsrland. 

BENEDICT,  E.  L,  Paving  Supt.,  617  Munsey  Bldg.,  Baltimore. 
Md. 

BENNETT,  CHAS.  J.,  State  Hlsrhway  Commissioner,  Hartford, 
Conn. 

BENNETT,  MARCH  G.,  Genl.  Mfirr.,  Samuel  Cabot,  Inc.,  141 
Milk  St.,  Boston.  Mass. 

BENNINGHOFF,  DAVID  F.,  Commissioner,  Abington  Township, 
McKinley,  Pa. 

BENSLEY,  JOHN  R..  Chicago  Mgr.,  Knox  Motors  Co..  1621 
Michifiran   Ave.,   Chicago,   111. 

BINZEN,  JOHN  P..  Engr.  of  Maintenance,  Borough  of  the 
Bronx,  2766  Bainbridge  Ave.,  New  York,  N.  Y. 

BIXBY,  W.  H.,  786  Southern  Bldg.,  Washington,  D.  C. 

BIXLER,  C.  M..  Portage  Silica  Co.,  602  Stambaugh  Bldg., 
Youngstown,  O. 

BLACKBURN,  W.  T..  Cons.  Engr.,  Dunn  Wire-Cut-Lug  Brick 
Co.,  Paris,  111. 

BLACKWOOD,  W.  P.,  Barber  Asphalt  Paving  Co.,  1520  E.  Mar- 
quette Road,  Chicago,  111. 

BLAIR,  WILL  P.,  Secy..  National  Paving  Brick  Mfrs.  Assn., 
830  B.  L  E.  Bldg..  Cleveland,  O. 

BLAKE,  JR..  WM.  J.,  City  Engineer.  City  Hall,  Newburgh.  N.  Y. 

BLANCHARD,  ARTHUR  H.,  Prof,  of  Highway  Engrg.,  Co- 
lumbia University,  New  York,  N.  Y. 

BLANEY.   CHARLEJS  D.,   Chmn..   Cal.   State  Highway  Commis- 
•    sion,  Saratoga,  Cal. 

BODMER.  WM.,  Supt.,  Pa.  State  Highway  Dept.,  94  Dana  St., 
T^llkeS'Barre   Pa. 

BOOMER.  PBR'lEY  E.,  Civil  Engr.,  Maxine  Park  Land  Co^ 
Landing  P.  O.,  N.  J. 

BOOTH.  CHAS.  M..  Vice-Pres..  Asphalt  Construction  Co..  127th 
St.  and  Madison  Ave.,  New  York,  N.  Y. 

BORDEN.  GEORGE  W.,  Box  215,  Goldendale,  Wash. 

BORN,  JOHN,  New  Sheffield.  Pa. 

BOSWBLL.  H.  L..^  Asst.  Secy.,  Holt  Caterpillar  Co.,  50  Church 
St.,  New  York,  N.  Y. 

BOTTS,  JAMES  B.,  Pres.  and  Genl.  Mgr..  Dominion  Metal  Prod- 
ucts Co..  Roanoke,  Va. 

BOWDITCH,  JR.,  J.,  Mgr.,  Hy-Rlb  &  Lath  Dept,  Trussed  Con- 
crete Steel  Co.,  Youngstown,  Ohio. 

BOWER.  CHARLES  E.,  County  Supt.  of  Highways,  Steuben  Co^ 
163  E.  2nd  St.,  Corning.  N.  Y. 

BOWLBY,  HENRY  L.,  former  State  Highway  Engineer  of 
Oregon.  Salem,  Ore. 

BOXWELL,  L.  G.,  Secy,  and  Mgr..  Tennessee  Metal  Culvert  Co., 
62  Arcaue,  Nashville.  Tenn.  J 

BOYD,  D.   C,  Pres.,  Gallon  Iron  Works  &  Mfg.   Co.,   Gallon,  O. 

BOYD,  THOMAS  Y.,  Clerk,  Wayne  County  Commissioners, 
Honesdale,  Pa.  _ 

BRADT.  S.  E.,  Secy.,  111.  State  Highway  Commission,  De  Kalb. 

ni. 
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BRAMLEY,  M.  F.,  Pres.,  Cleveland  Trinidad  Pavlnflr  Co.,  Cley«- 

land,  O. 
BRANNOCK,  JAMBS,  Contractor*  LowelL  Ind. 
BREED,    C.    B.,   Assoc    Prot    of  Oivll   Bngrgr..   Mass.   Inst,    of 

Tech.,  6  Beacon  St,  Boston,  Mass. 
BRERETON,  W.  P.,  City  Enyr.,  Winnipeg,  Man.,  Canada. 
BREWER,  M.  H.,  Chief  Enflrr.,  Atchafalaya  Levee  ft  Drainage 

District.  Silver  City,  Miss. 
BRIAN,  M.  B.,  City  Engr.,  Windsor,  On t.  Canada. 
TJTJToii!   TrkKTA'PxxA'ki  XT    r.^«-  ««-.«    ^i^  i^^  Market  St.  Lima.  O. 

I  Paving:  Brick  Co.,  Oska- 

farrasansett  Pier,  R.  L 
iglneers,  U.  S.  Army,  Fort 

I,  141  Chambers  St.  New- 

Saffinaw,  Mioh. 
blio  Works,  Quincy.  Mass. 
N.  a 
a.,  Chas.  T.  Eastbum  Co., 

Hisrhwav    Dept,    Lower 
,  Philadelphia,  Pa. 
ompany,  666  Leader-News 

BTT.,  Iron  County,  Crystal 
jiraiis.  Mien. 

BUTHS,  JOSEPH.  39  Pearl  St.  Hartford..  Conn. 

BUTLER,  S.  FRANK,  Ener..  Assn.  of  American  Portland  Ce- 
ment Mfrs.,  1626  Land  Title  Bldsr..  Philadelphia,  Pa. 

BUTLER.  W.  P.,  368  E.  10th  St.  Portland,  Ore. 

BUTTENHEIM.  EDGAR  J.,  Prea,  "The  American  City.'  87  Nas- 
sau  St.   New   York.   N.   Y. 


CAIRNS.  R.  A.,  City  Enflrr.,  Waterbury,  Conn. 

CALDE]^,   MaLcOLM,   Insp.   of   Public   Works,   Calvary,   Alta., 

Canada. 
CALEF,  M.  T..  Road  Ensrr.,  Rocmao  Road  Dept,  Philadelphia 

Quartz  Co.,  Trustee  Blagr.*  Harrlsburgr,  Pa. 
CALLAN.  COL.  L  H^  Contractor,  Bristol,  R.  L 
CALLAWAY,  WM.  H..  Engrr.  In  charade  of  pavingr  construction 

for  city.  Box  629,   Corpus  Chrlati,  Texas. 
CAMPBELL,    M.    M.,    En^r.    and    Surv.,    Road    Dept,    Corp.    of 

Montreal,  P.  O.  Box  386,  Montreal,  P.  Q.,  Canada. 
CANIZARES,  F.  A.,  Secy.,  R.  H.  Johnson  Co.,  Wayne,  Pa. 
CARPENTER,    G.    v..    County   Road   Engrr.,    Dickinson    County. 

Iron  Mountain.  Mich.    . 
CARPENTER,  H.  S.,  Supt.  of  Higrhways,  Regrina,  Sask^  Canada. 
CARR,   JOHN   T.,   Dlv.   Foreman   of  Highways,   428*  Ferry   St., 

Trenton,   N.  J. 
CARUTHERS,   WM.   S.,   Dlv.   Engrr.,   Cal.   State  Highway   Com- 
mission, Forum  Bldg.,  Sacramento,  Cal. 
CHAMBERLAIN,  ARTHUR  B.,  Chlcagro,  HI. 
CHOLLAR,   W.   T.,   Mgrr..    Road   Dept,    Atlas   Portland   Cement 

Co.,  80  Broad  St,  New  York.  N.  Y. 
CHRiSTIE,  ROBT.  L..  Road  Oil  Salesman,  Standard  Oil  Co.  of 

N.  Y.,  26  Broadway,  New  York,  N.  Y. 
CHURCH,    S.    R.,    Mer.,    Research    Dept,    Barrett   Mfg.    Co.,    17 

Battery  PL,  New  York,  N.  Y. 
CLARK,  ALFRED,  Supt  of  Streets,  Room  4,  City  Hall,  Concord, 

N.  H. 
CLARK.   FREDERICK  H.,  Supt   of  Public  Works  and  Engrrg., 

Administration  Bldg..  Springfield,  Masa 
CLARK^ROY  F^  City  Bngr.,  Batavla,  N.  Y. 
CLARKE.    CHAS.    F.,    Resident    Engr.,    State    Highway    Dept, 

Box  126,  Hlllsboro,  Ohio. 
CLEARY,   WILL  J.,   County   Road   Engr.,   Berrien  County,   916 

Broad  St.,  St.  Joseph.  Mich. 
CLEVELAND,   F.   A.,   Director.   Bureau   of  Municipal  Research, 

261   Broadway.   New  York,   N.   Y. 
CLIFFORD^  C.  H..  Supt.  of  Streets.  Portland,  Me. 
COBB,  LAMAR,  State  Engr.,  Capitol  Bldg.,  Phoenix,  Arli. 
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DAIGRE,  LOUIS  J.,  Construction  Engr.,  Look  Box  125.  Alex- 
andria, La. 

DALEY,  A.  E.,  Lehigh  Portland  Cement  Co.,  Penna  Bldg.  Phila- 
delphia,  Pa. 

DANIELL,  EDWARD,  County  Road  Commissioner,  Menominee 
County,  Menpminee,  Mich. 

DANIELS,  J.  W.,  Road  Dept.,  The  Atlantic  Refining  Co..  8144 
Passyunk  Ave.,  Philadelphia,  Pa. 

DARLING,   E.   A..   Farmer,   Bast   Burke.   Vt. 

DARLINGTON,  NEWELL  D.,  Cal.  State  Highway  Commissioner, 
Trust  &  Savings  Bldg.,  Los  Angeles.  CaL 

DART,  J.  VINTON,  Engr.  in  Charge  of  Highways,  City  Hall, 
Providence,  R.  I. 

DAVENPORT.  H.  H.,  Supv.  of  Repairs,  State  Roads.  Pomfret, 
Conn. 

DAVIDSON,  WILSON  M.,  R.  F.  D.  No.  1,  Box  180,  Wilkins- 
burg.  Pa. 

DA  VIES.  JOHN  R.,  Supt.  of  Turnpikes,  437  York  Ave.,  Jenkin- 
town.  Pa. 

DAVIS,  CHARLES  HENRY,  Pres.,  National  Highways  Assn*. 
South  Yarn^outh.  Mass. 

DAVIS,  FREDERICK  B.,  N.  Y.  State  Rep..  Warren  Bros  Co.. 
8  Noyes  St.^  Utica,  N.  Y. 

DAVIS.  THOS.  M..  125  N.  Holly  St.,  Medford,  Ore. 

DAYTON,  J.  CHAS.,  County  Highway  Supt..  Cayuga  County, 
183  Genesee  St.,  Auburn.  N.  Y. 

DEAN,  ARTHUR  W.,  Chief  Engr.,  Mass.  Highway  Commission, 
34  Oxford  St.,  Winchester,  Mass. 

DEARING,  M.  C,  Supt.  American  Tar  Co.,  137  Pleasant  St., 
Maiden,  Mass. 

DEL  CARLO,  C^  Contractor,  105  Oneco  St.,  Norwich,  Conn. 

DEGOOD,  JAMES,  Manager,  DeGood  Transfer  Co.,  427  Bond 
Ave..  Grand  Rapids.  Mich. 

DE    MICHIEL,    JOHN,    Contractor.    Torrington,    Conn. 

DEMING,  RICHARD,  Mgr.  American  Surety  Co..  100  Broadway, 
'  New  York,  N.   Y. 

DEVEREAUX,    R.   L.,   Supt.   of  Highways,   Cresson.    Pa. 

DEWINE,  E.  J.,  Sales  Agent,  United  States  Asphalt  Refining 
Co.,  Hartman  Hotel,  Columbus.  Ohio. 

DIEHL,  GEORGE  C.  County  Engr.,  Brie  County,  575  Bllicott 
Sq,,  Buffalo,  N.  Y. 

DILLMAN,  G.  C,  Civil  Engr.,  Highway  Dept,  218  Sycamore  St., 
N.,  Lansing,  Mich.  

DODGE,  B.  E.,  Asst.  Br.  Engr..  Wisconsin  Highway  Commis- 
sion,  116  E.  Dayton  St.,  Madison,  Wis. 

DOHM,  J.  W..  Park  Engr.,  Hibblng,  Minn. 

DONOGHUE,  GEO.  T.,  Chief  Engr.,  Lincoln  Park,  €60  Arlington 
PI.,    Chicago,    111. 

DOOLEY,  EUGENE  L.,  McAvoy  Vitrified  Brick  Co.,  Phila- 
delphia, Pa. 

DOOLEY,  THOS.  L.,  Supt.  of  Asphalt  Construction,  6057  West 
End  Ave.,  Chicago,  111.  ,      ^,  ■ 

DORIETY,  ROBERT,   Contractor,   168  Ridge  St.,  Newark.  N.   J. 

DORRIS,  J.  B.,  Contractor,  229  E.  Washington  St.  Sullivan. 
Ind. 

DOYLE,   WM.  H.,  Contractor.   Berwyn,  Pa. 

DRAKE,    WILLIAM   O.,   Supt.   of   Public   Works.   212   Pearl   St, 

DRANE^'  J.  *R.,*  Sales  Mgr.,  United  States  Asphalt  Refining  Co., 

90  West  St,  New  York,  N.  Y. 
DREW,  N.  C,  Salesman  Barrett  Mfg.  Co.,  Boston.  Mass. 
DREYFUS,  SAM  C,  Highway  Engr.,  Districts  2-4.  Smith  County, 

Box    172,    Tyler,    Texas.  ,,.„.„,  i. 

DRISCOLL,  MICHAEL.  Supt  of  Streets,   9  Kent  St,  Brookline, 

Mass. 
DROWNE,  HENRY  B.,  Instructor  in  Highway  Engrg.,  Columbia 

University,   New   York,   N.   Y. 
DUFFENBAGHER,   WM.  J.,  Contractor,  2036  Wooster  St,  Mas- 

DUFFB'y.  LUKE  W.,  Secy.,  Indiana  State  Highway  Commission. 

8  W.   Ohio   St.,   Indianapolis,  Ind.  «   ^   ^  .„^    « 

DUFRESNE,  JOHN  C,  Cons.  Civil  Engr.,  P.  O.  Drawer  471,  Pen- 

ticton    B.    C.     Canada. 
DUNN.  fe.   C.   City  Engr..  504  Duke  St,   Alexandria,  Va. 
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DUNN,  F.  B.,  Genl.  Mgrr.  Dunn  Wire-Cut-Lug  Brick  Co.,  Con- 
neautt   Ohio. 

DUNN,  W.  H.J  Kansas  City,   Mo. 

DUNNE.  JOHN  S.  G.,  Supt.  of  Highways,  Bryn  Mawr,  Pa. 

DU  PONT,  GENERAL  T.  COLEMAN,  Pres.  B.  I.  du  Pont  de  Ne- 
mours Powder  Co.,  Wilmington,  Del. 

DURHAM,  HENRY  WELLES.  34  Gramercy  Park.  New  York, 
N.    Y. 

DUTY,  SPENCER  M»  Pres.  Deckman-Duty  Brick  Co..  Swetland 
Bldg.,   Cleveland,  Ohio. 

DYER,  THOMAS  B.,  Asst.  Bngr.  Bureau  of  Highways.  2968 
Decatur  Ave.,  Bronx.  New  York,  N.  Y. 


EAGER,  GEORGE  WT.,  Supv.  of  Essex  County  Roads,  MiUburn, 

N.  J. 
EARL,    PRANK   B.,   New   Way   Paving   Co.,   Woolworth   Bldg., 

New  York,  N.  Y. 
BARLE,    JR..    RALPH    D.,    County    Engr.    Bergen    County,    281 

State  St.,  Hackensack,  N.  J.  _ 

EASTBURN,  CHARLES  T.,  Road  Contractor.  Yardley.  Pa. 
BDGBWORTH.    J.   D..   Boston   Park   Dept.,   26    Forest   Hill   St., 

Jamaica  Plain,  Mass.  ^       _^ „.  ^,     ^ 

BDY,  JOHN  N.,  Asst.  City  Engr..  607  N.  28th  St.,  Billings,  Mont 
BGAN,   JRy   J.    M..    Macomb    Sewer   Pipe    Co..    105    S.   May    St.. 

BLKlSnTdN,  '  J.     PA9SMORB.     Asst.     Sales    Mgr.    Philadelphia 
...    _    ^ T>wii«^^iplila,  Pa. 

Rock  &  Construction  Co., 

Pa.  State  Highway  Dept., 

Ill  Ave..  Arlington.  R.  I. 

s,  28  W.  8rd  St,  Blooms- 

th  St  and  67th  Ave..  Oak 

lers  and  Flushers.  Oregon, 

EVANS.  WALTER  A.,  Director  Essex  County  Board  of  Free- 
holders, 107  Second  St.  South  Orange,  N.  J. 


«      o_^     a*. 


111. 


ison,  P.  Q., 

N.  a 
iway  Com- 

.,  Standard 

a   Portland 
jL    Pa- 
in Portland 
a.  Pa. 
t,   Roches- 


ter   N    Y 
FISHER,   STEPHEN   J..    Chief   Street   Insp.,   286    N.   Lockwood 

FITCHCRO^'f.*''w.  H..  Supt.  of  Road  Bldg..  Farnalngdale    N.  J. 
FLANIGAN,   PATRICK,   Genl.   Contractor,  Lexington   and   Cal- 
vert Sts.,  Baltimore,  Md.  ,  „         ■,  __  _ 

FLETCHER.   AUSTIN  B.,   State   Highway  Engr.,   Forum  Bldg., 

FLn^^"wiLtilAi,    Contractor,   1465   N.   Highland   Ave.,   Pitts- 

FLOOD,' WALTER  H..  Chemical  Cons.  Engr..  826  River  St.  Chi- 


cago. 111. 
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FORCE,  H.  W.,  Mgr.  California  Corrugated  Culvert  Co.,  6th  and 
Parker  Sts.,  Berkeley,  Cal. 

PORD.  FREDERICK  L.,  City  Engrr..  New  Haven,  Conn. 

FOSTER.   SAMUEL.  D.,   Cons.   Engrr.,   Harrisburgr,  Pa, 

FOWLER,  F.  G..  Contractor,  Mt  Kiscp,  N.  Y. 

FOX.  ALVIN  B..  County  Engrr.,  Middlesex  County,  137  Smith 
St.,  Perth  Amboy,  N.  J. 

POX,  WM.  G.,  Contractor.  14  York  Ave..  Saratogra  Springs.  N.  Y. 

FRANKLIN.  BENJ.,  Cons.  Engrr.,  Franklin  County,  German- 
town,   Philadelphia^   Pa. 

ERASER,  ALEX.,  Asst.  Engrr.  Higrhway  Dept,  Quebec,  P.  Q., 
Canada. 

FREY.  EDW.  S.,  Asst.  Engr.  Pa.  State  Higrhway  Dept,  68  Jef- 
ferson Ave.,  York,  Pa. 

FRIES,  J.  N.,  County  Surveyor,  Box  76,  Berkeley  Springrs, 
W.   va. 

FULENWIDER,   H.  L,  New  Castle,  DeL 

FULWEILER.  W.  HERBERT,  Chemist,  United  Gas  Improve- 
ment  Co.,   Philadelphia,   Pa. 


GAFFEY,   JOHN  A.,   Genl.   Contractor,   19   Curtis   St.  Medford, 

Mass. 
GAGE,   ROBT.    B.,   Chemist,   N.   J.    Dept    of   Public   Roads.   It 

Green  St,  Trenton,  N.  J. 
GALE,  C.  S.,  Res.   Engrr..  Md.  State  Roads  Commission,  Ham* 

mond  Court  80th  St,  N.  W.,  Washingrton,  D.  C. 
GALLAGHER,  F.  J.,  Contractor,  490  Park  PI..  Brooklyn,  N.  T. 
GALLIGAN.   w.  X,  Asst  Supt  of  Streets.   6681  Minerva  Ave., 

Chicag-o,  IlL 
GAMBLE.    SAMUEL,    General    Contractor,    230    Main    St,    Car* 

ne^ie.  Pa. 
GANNON,   W.  J^  Street  Commissioner,  Medford,  Mass. 
GARDNER.  I.  w..  Town  Supt.  of  Higrhways,  Center  Moriches, 

GARTLAND,  JR..  JOHN  J..  Mgr.  Buffalo  Branch  John  Baker,  Jp^ 
924-926  Marine  Natl.  Bank  Bid?..  Buffalo.  N.  Y. 

GATES,  HON  .CHARLES  W.,  Governor,  9Ute  of  Vermont  Mont- 
pell  er,  Vt  1 

GAVETT,  ANDREW  J.,  Street  Commissioner  and  City  Surv.,  151 
North  Ave..  Plainfleld.  N.  J. 

GAYNOR,  JAMES  L,  Pres.  Gaynor  Contracting:  Co.,  827  Wash- 
ingrton  Ave.,  Scanton,  Pa. 

GEARHART,  W.  S.,  State  Enrr.,  Manhattan,  Kan. 

GEER,  J.  HENRY,  Supt,  Pa.  State  Higrhway  Dept,  New  Brigrh- 
ton.  Pa. 

GEHLER,  H.  F.,  Road  Contractor,  120  Arlingrton  Ave  Elm- 
hurst  111. 

GEPHART,  JR»  JOHN  T.,  Asst  Maintenance  Engrr.,  Bureau  of 
Township  Higrhwuys,  ;Pa.  State  Highway  Dept,  Harris- 
burgr,  Pa. 

GILBERT.   SEYMOUR  P.,  Chmn.  Road  Committee,   47  Oakland 
Ave.,  Bloomfleld,  N.  J. 
_      tractor.   Pine  Vallev.  N.   Y. 

Commission, 


GILLl  THOMAS  H..   Contractor,  Pine  Valley.  N.  Y. 
GILLESPIE,  J.  E..  Div.  Engr..  Wisconsin  Highway  ^^*^ 

Wood  County  Natl.   Bank  Bldg..  Grand  Rapids.  Wis. 
GILLESPIE,  JOHN  S.,  County  Road  Commissioner,  Allegrheny 

County.    Court  House,   Pittsburgh,   Pa. 
GILLESPIE,   RICHARD  H.,   Chief   Engrr.   of  Sewers  and  Higrh- 
ways,  Borougrh   of  the   Bronx,   2774   Brigrgs  Ave.,  New  York, 

N.   Y. 
GODDARD,  ASA.  Genl.  Mgrr.  Asa  Goddard  Co..  2110  B.  88rd  St, 

Cleveland.    Ohio. 
(500DELL,   C.   L.   Pres.   Commercial  Club,  Barnum,  Minn. 
GOODELL.  J.  M..  Metcalf  &  Eddy.  14  Beacon  St.  Boston.  Mass. 
GOODHUE,  A.  J.,  Western  Sales  Mgr.  United  States  Cast  Iron 

Pipe  &  Foundry  Co..  923  Peoples  Gas  Bldg..  Chicagro,  HI. 
GOODRICH,    E.    H..    United    States    Wood   Preserving:   Co.,    180 

Fltch  St..  Syracuse,  N.  Y. 
GOODSELL.    D.    B..    Asst    EnsT.    Dept.    of    Public    Works,    161 

Joralemon  St,  Brooklyn,  N.  y. 
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'GORDON.  JOHN  H.,  Contractor,  Albany.  N.  Y. 

GRABIIX.  LEE  ROBERTS.  Supt.  of  Suburban  Roads.  District 
Bldgr.,  Washlngrton,  D.  C. 

GRAHAM.  B.  R.,  1417  Railway  Exchange,  Chicago.  111. 

GRAY,  ANDREW  W.,  Chief  Highway  Engr..  Dominion  Parks. 
71   Gllmour  St.,  Ottawa.   Ont..   Canada. 

GREGORY,  B.  F,  Secy.  Board  of  Supervisors.  Derry  Township. 
Mlfnin  County,  426  Electric  Ave..   Lewlstown,  Pa. 

GREGORY.  M.  E..  Prop..  Brick.  Terra  Cotta  &  Tile  Co..  Com- 
ing, N.  Y. 

GRENER,  FRANK  L..  Automobiles.  6946  Normal  Blvd..  Chi- 
cago,  111. 

GROSSART.  LEWIS  J.  H..  Town  Bngr.,  Northampton  and 
Catasauqua.  423  Commonwealth  Bldg..  Allentown.  Pa. 

GROVES.  J.  D..  Asst.  Engr.  Board  of  Water  Supply.  City  of 
New  York,   Prattsvllle.   Greene   County,   N.   Y. 

GRUNDY.  JOSEPH  R.,  Mfr.,  RadcUffe  St,  Bristol.  Pa. 

GUENTHER.  W.  L.,  Vlce-Pres..  J.  Jacob  Shannon  &  Co..  1744 
Market  St..  Philadelphia.  Pa. 


HADERT.   J.   A..   Commissioner   of   Public   Works.   New    Roch- 
elle.  N.  Y. 

HAINES.   WALTER     T..     Genl.   Mgr..   Rocmac   Dept,   Frohman 
Chemical  Co..   Sandusky,   Ohio. 

HALL.  A.  ACTON.  Ohio  Marble  Co..  Plqua.  Ohio. 

HALL.  HARRY  C,  Lackawanna  County  Road  Engr..  714  Maars 
Bldg..  Scranton.  Pfiu 

HALL,  JOHN  W..  Pres.,  Westport  Paving  Brtek  Co..  1202  Gar- 
rett Bldg.,  Baltimore,  Md. 

HALLOCK,  J.  C.  Deputy  Chief  Engr..  Dept.  of  Public  Works, 
I^eTvrark    I^    J 

HALLO  WELL.  H.  W..  Bethayres.  Pa. 

HALTON.    WM..   Mgr..   Chas.   T.   Eastburn   Co..   104    W.   Sydney 
Ave.,   Mt.    Vernon.    N.    Y. 

HAMMERSLEY,   WILLIAM  P.,   Supt.   of  Streets,   New  Bedford. 
Mass. 

HANNAMAN,  D.  A..  Insp.,  Md.  State  Roads  Commission,  Salis- 
bury,  Md. 

HANRAHAN,  R.  T..  Pres..  Utility  Road  &  Farm  Machinery  Co.. 
143  N.  Wabash  Ave..  Chicago,  111. 

HANSELL.  JR..  WM.  A..  Supt.  of  Public  Works.  County  Court 
House,  Atlanta.  Ga. 

HANSEN,    W.    M..    Mgr..    Paving   Brick    Publicity   Bureau.    1249 
Otis   Bldg..   Chicago,   111. 

HARBERT,  G.  M..  Asst.  State  Road  Engr..  Morgantown,  W.  Va. 

HARDISON.  P.  L..  Asst.  Engr..  Maine  State  Highway  Commis- 
sion,  Augusta,   Me. 

HAuDT,  C.  W.,  Asst.  Engr..  Pa.  State  Highway  Dept..  Harris- 
burg.  Pa. 

HARRINGTON.   W.   G.,   Good   Roads   Machinery   Co..    50   Church 
St..   New  York,  N.   Y. 

HARRISON.   MITCHEL,    1128   Ave  of  the  Presidents,  Washing- 
ton, D.  C. 

HASELWOOD,   FRED  W.,   Prln.  Asst.  Engr..  Dlv.   1.   Cal.  S>tate 
Highway  Commission,  Wllllts,  Cal. 

HATFIELD.    W.   H.,    &upt..    State   Highway,   Mansfield.   Pa. 

HATHAWAY.    ERWIN   O.,    Asst,    Engr.,   N.    H.   State    Highway 
Dept.,  63  Berkeley  St.,  Nashua,  N.  H. 

HAVERLY,    JAMES    W..    City    Engr..    Room    10.    Spohn    Bldg.. 
Goshen.   Ind. 

HAWBLITZ.  LLOYD  H.,  France  Stone  Co..  1800  2nd  Natl.  Bank 
Bldg..  Toledo.  Ohio. 

HAWl^Y.  JOHN  B..  City  Engr.,   Boonton   Club,   Boonton,  N.  J. 

HAYDEN,   P.  .L..    Salesman.   Lehigh   Portland    Cement   Co..   911f 

Penna.    Bldg..    Philadelphia.   Pa. 
•HEADLEY,   W.   T..   Pres..   Headley  Good   Roads   Co..   1631   Real 
Estate  Trust  Bldg..   Philadelphia,   Pa. 

HEASLEY,  VEEDER.  Director  of  Public  Service,  Youngstown, 
Ohio. 

HEDLESTON,  JR.,  W.  D.,  Cornwell-Hedleston  Co..  Shelby.  N.  C, 

HEIMBUECHER.  WALTER  A..  City  Engr..  University  City.  Mo. 
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HEINONEN,  HENRY  J..  40  WIdmer  St.,  Toronto,  Ont.  Canada. 
HELLMAN,    LOUIS.    Mkr.,    Chicago    Branch    Orenstein-Arthur 

Koppel  Co.,   631  Peoples  Oas  Bldflr.,  ChicaKO,  HI. 
HEMPELMANN,   W.  L.,  6141   Drexel  Ave.,  ChlcafifO,  111. 
HENDRICKSON,  CLINTON  J.,  Pres.,  Hendrickson-McCabe  Con- 
struction Co.,  Spencerport,  N.  Y. 
HENRICK,    CHARLES    H.,    Contractor    and    Engr.,    City    Hall, 

OswefiTO,   N.   Y. 
HENRY.  GABRIEL,  Chief  Engr.,  Dept.  of  Highways.  56  D'Art- 

igrny,  Quebec,  P.   Q.,  Canada. 
HENRY.  PHILIP  W..  Cons.  Engr..  26  Broad  St..  New  York.  N.  Y. 
HERBST,  A.  W.,  Mgrr.,  National  Slag  Co.,  80  Church  St.,  New 

York.   N.    Y. 
HESS.   A.   S..   Commissioner   of   Public   Works.    Gary.   Ind. 
HILDRETH.   HERBERT  V.,   Genl.   Mgr.,  Hildreth   Granite  Co., 

31  State  St.,  Boston,  Mass. 
HILL,  H.  C,  58  North  St.,  Binghamton.  N.  Y 
HILL,  SAMUEL,  Non.  Life  Pres..  Washington  State  Good  Roads 

Assn..  Lyon  Bldg.,  Seattle,  Wash. 
HILLYER,  V.   S.,   County  Road  Engr.,   Marquette  County,  Ish- 

peming,  Mich. 

Hilton;  joseph  l.,  Moorestown.  n.  j. 

HINES.  EDWARD  N.,  Chmn..  Board  of  Wayne  County  Road 
Commissioners.    46-48    E.    Lamed    St.,   Detroit.   Mich. 

HIRST.  A.  R..  State  Highway  Engr..  29  E.  Gotham  St..  Madi- 
son,  Wis. 

HITCHINS.  WM.  E.  G.,  Real  estate,  66  W.  Union  St..  Prost- 
burg,    Md. 

HOLLIDAY.  J.  E.  B.,  Mayor.  616  Main  St.,  Suffolk,  Va. 

HOLLOWAY.  J.  Q.  A.,  Bureau  of  Highways,  Apt.  «'B."  6141 
Jefferson  St..  Philadelphia.  Pa. 

HOLMES,  P.  H.,  Supt.  of  Streets.  Kankakee.  111. 

HOOD.    RALPH   D.,    Civil    Engr.,    50   Merrimack    St.   Haverhill. 

HOPKINS.  JAS.  J..  Stockman.  P.  O.  Box  17,  Rawlins,  Wyo. 
HOPKINS.  JOHN  T..   Asst.   City   Engr.,   Oswego.  N.  Y. 
HOWARD.    COLONEL   J.    W.,    Cons.    Engr.,    1    Broadway,    New 

York.    N.    Y. 
HOWARD.  WM.  B..  Laboratory  Instruments.  1197  DeKalb  Ave.. 

Brooklyn,  N.  Y. 
HOWE,  WALTER  C.  Div.  Engr.,  Cal.  State  Highway  Commis- 
sion. Union  Natl.   Bank  Bldg.,   San  Luis  Obispo,  Cal. 
HOWES.  C.  H..  Div.  Engr.,  Mass.  State  Highway  Commission, 

Greenfield.  Mass. 
HOWES.   S.  B..   11830  Princeton  Ave..  Chicago,  111. 
HUBBARD,    PREVOST,    Chem.    Engr..    Institute    of    Industrial 

Research,   19th  and   B  Sts.,  Washington,   D.   C. 
HULBERT,  T.  A,  Assoc.  Editor,  "Good  Roads,"  150  Nassau  St.. 

New   York,   N.    Y. 
HULSE.  E.  G.,  County  Engr.,  Clinton  County.  204  E.  State  St., 

St.  Johns,  Mich. 
HUNTER,  JOSEPH  W.,   First  Deputy  Commissioner,  Pa.  State 

Hiphway  Dept..  Jenklntown.   Pa. 
KURD.    A.    B..    County    FAipt.,    Woodford   Co.,    El   Paso,   111. 
HUTCHINSON.  F.  S..  Mprr.,  N.  Y.  Tarvia  Dept.  Barrett  Mfg.  Co., 

17   Battery  PL.  New  York.  N.  Y. 
HUTCHINSON,    GEO.   W..   Huff   Bldg.,    Greensburg,    Pa. 


INGRAM,  G.  M.,  Pres..  Southern  Bitulithic  Co.,  602  First  Natl. 
Bank    Bldg.,    Nashville.    Tenn. 

INNIS,  A.  C,  Supv.  of  Road  Repairs,  Conn.  State  Highway  Com- 
mission. Ridgefleld.  Conn. 


JACKSON,    ALAN    MAIR,    Civil    and    Mech.    Engr.    and    Surv.. 

Temple   Bldg.,   Brantford,   Ont.,   Canada. 
JACKSON,  S.  W.,  Asst.  Engr.,  Pa.  State  Highway  Dept.,  Wells- 

boro,  Pa. 
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itulithic  Co.,  Praetorian  Bldg^ 
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)rk,  N.  Y. 

r.,  Room   6.  Union  Natl.   Bank 

Road  Contractor,  The  Jenni- 

tt  Mfgr.  Co.,  3522  Highland  Ave, 

[nap.   of  Roads,  Newton,  Conn. 
Igr.,   Booth   Bros  &  Hurricane 
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g.  Co.,  Cincinnati,  Ohio. 

r.,  Bdgerton,  Wis. 

id  Commissioner,  Los  Ang-eles 

Llhambra,  Cal. 


KALBACH,  STANLEY  M.,  Contractor,  Wildwood,  N.  J. 

KANST,  E.  A.,  Supt.  of  Lincoln  Park.  Chicago,  111. 

KAULL,  P.  S.,  Warren  Bros.  Co.,  Railway  Exchange  Bldg.,  St. 

Louis,  Mo. 
KEARNEY,  H.  J.,  Barber  Asphalt  Paving  Co.  (Iroquois  Works), 

178   Walden   Ave^    Buffalo.   N.    Y. 
KEEPER,    FRANK    H..    Pres.,    Rocmac    Road    Corporation    of 

America,  Thorold,  Ont.,  Canada. 
KELLER,  W.  S..  State  Highway  Engr.,  Montgomery,  Ala. 
i%.ELLEY,  JOHN  P.,  First  Asst.  Engr.,  N.  Y.  State  Commission 

Highways,    48   Raines   Park,   Rochester,   N.   Y. 
KELLEY,  JOHN  P.,  First  Asst.   Engr.  N.  Y.  State  Commission 

.^  ^^.^^ ««-   « "'ig.,  Blnghamton,  N.  Y. 

Danbury,  Conn, 
ngr..    N.    Y.    State    Commission    of 

ilus,  N.  T. 

sman,  John  Baker,  Jr.,  146  Summer 

d  Engr.,  Kent  County,  Dover,  Del. 
la  Good  Roads  Assn.,  628  Meridian 
id. 

14  S.  La  Salle  St.,  Chicago,  111. 
Igr.,  N.  Y.  Office,  John  Baker,  Jr., 
N.  Y. 
Road  Commission.  3  Monument  St., 

Co.  of  N.  J.,  57a  Chester  St.,  New- 

sr.,   716-717   Southern   Trust  Bldg., 

Engr.,  Universal  Portland  Cement 
ilcago,  111. 
*,  Chicago  Paving  Laboratory,  160 

:,    1633    South   Hope,   Los   Angeles, 

Sngr.,  224  W.  46th  St..  New  York, 

ool  of  Technology,  Atlanta,  Ga. 
Baltimore   Paving  Commission.   348 

I.  Engr.,   Magnolia,  Miss. 

sas..  The  Victor  Specialty  Co.,  480 

io. 

r,   Engrg.  Dept.,  Univ.  of  Pa.,  8428 
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LAHEY,  THOMASI,  Treas.,  Hildreth  Granite  Co..  81  State  St, 
Boston,   Mass. 

LAMB,  RICHARD,  Contractor,  136  Liberty  St,,  New  York.  N.  Y. 

LAMSON,  GEO.  W.,  Chicago  Rep.,  Union  Oil  Co.  of  California, 
Railway  Exchange,  Chicagro,  111. 

LANDON,  C.  S..  Supt.  of  Asphalt  Construction,  Box  1182,  Win- 
nipegr,  Man.,  Canada. 

LANGEVIN,  AIMEE,  Contractor,  6  Snow  St.,  Slouthbridffe, 
Mass. 

LANNON,  PETER  J.,  Clerk,  R.  I.  State  Board  of  Public  Roads. 
37  Huntington  Ave..  Providence,  R.  I. 

LAPHAM,  J.  H^  The  Texas  Co.,  17  Battery  PL,  New  York,  N.  Y. 

LARNED,  E.  S.,  N.  B.  Mgr.,  Lehigh  Portland  Cement  Co.,  6 
Beacon   St.,   Boston,  Mass. 

LASLEY,  THEODORE  H.,  Pres.,  Southern  Paving  Construction 
Co^   711   James   Bldg.,   Chattanooga,   Tenn. 

LATHROP,  F.  H.,  Salesman,  Southwestern  Port  Huron  Co.,  217 
Chamber  of  Commerce  Bldg.,  Chicago,  III. 

LA  VELLB,  J.  H.,  Genl.  Insp.,  Bureau  of  Streets,  620  S.  41st  &t^ 
Chicago.   111. 

LAW,  WILLIAM  J..  Contractor,  Herkimer.  N.  Y. 

LEARY,  C.  A.,  Engr.,  Commission  of  Public  Works,  43  Central 
St.,  Peabodj^  Mass. 

LEAVITT,  G.  H.,  Supt.  of  Highways,  Borough  of  Queens,  Flush- 
ing, N.  Y. 

LE  COMPTE,  JOHN  L.,  Contractor.  Lakewood,  N.  J. 

LEE.  HARRY  G..  Chief  Engr.,  Standard  Bltullthlc  Co.,  50 
Church  St.,  New  York,  N.   Y. 

LEE,  W.  I.,  Chief  Engr.  Macadam  Road  Construction  under 
Mercer  County  Road  Bond  Issue.   Priftceton,  W.  Va. 

LEIGHTON,  R.  E..  Genl.  Mgr.,  Universal  Road  Machinery  Co.. 
Kingston,  N.  Y. 

LETNINGER,  WALTER  G.,  Supt.  of  Streets,  126  S.  Menard  St.. 
Chicago.   111. 

LENNAN^,  W.  E.,  Contractor.  309  Union  Trust  Bldg..  Detroit. 
Mich. 

LEONARD,  R.  S.,  Genl.  Mgr.  Domestic  Sales.  The  Atlantic  Re- 
fining Co.,   3144   Passyunk  Ave.,   Philadelphia^   Pa. 

LEONARD,  W.  H.,  Mgr.  Road  Dept.,  Standard  Oil  Co.,  72  N. 
Adams  St.,  Chicago,  111. 

LEWIS,  ARTHUR  SI.,  Pres.  and  Genl.  Mgr.,  Good  Roads  Con- 
struction Co..  Chamber  of  Commerce  Bldg.,  Chicago,  111. 

LEWIS,  NELSON  P..  Chief  Engr.,  Board  of  Estimate  and  Ap- 
portionment, Municipal  Bldg..  New  York,  N.  Y. 

LPGHT,  CHARLES  P.,  Field  Stecy.,  American  Highway  Assn., 
708  Colorado  Bldg.,  Washington,  D.  C. 

LISHERNESS,  E.,  Civil  Engr..  116  Exchange  St.,  Bangor,  Me. 

LITTLEFORD.  THOS.  S.,  Llttleford  Bros.,  458  B.  Pearl  St.,  Cin- 
cinnati, Ohio. 

LOGAN.  GEO.  R.,  Engr.,  Pa.  State  Highway  Dept,  Harris- 
burg,  Pa. 

LOGAN,  JAMES,  County  Engr.,  Burlington  County,  Mount 
Holly.   N.   J. 

LONG.  ARTHUR  W.,  Civil  Engr.,  Pa.  State  Highway  Dept.,  806 
Farr  Bldg.,  Scranton,  Pa. 

LONGHT.  LOUIS,   Contractor.   Torrlngton.  Conn. 

LOOMT.S.  A.  C,  Contractor.  1816  Lafayette  Ave..  Mattoon,  111. 

LOUGHRAN,  JAMES  F.,  County  Supt.  of  Highways.  Ulster 
County.    44-46   Main    St.,   Kingston.   N.    Y. 

LOVIS.  ANDREW  M.,  First  Asst.  Engr..  Mass.  State  Highway. 
Commission.    15    Astoria   St.,   Mattapan,   Mass. 

LOWRY,  JAMES  H.,  Executive  Officer  and  Engr..  Board  of  Park 
Commissioners,  —  Park  Ave.,  Indianapolis,  Ind. 

LUKENS.  W.  M.,  Street  Commissioner,  Jenkintown,  Pa. 

LUND.  ALFRED  M.,  Civil  Engr.,  627  Southern  Bldg..  Little 
Rock    Ark. 

LI^NE?^SCHLOSS.  E.  J..  City  Engr.,  Richland  Center,  Wis. 

LUSTIN.  W.  H.,  Borough  Engr..  Roselle  Park,  286  N.  Broad  St.. 
Elizabeth,  N.  J. 

LUTEN,  DANIEL  B.,  Cons.  Engr..  802  Traction  Terminal,  In- 
dianapolis,  Tnd. 

LYDECKER,  KENNETH,  Engr.,  Standard  Oil  Co.  of  N.  J.,  91 
Kenmore  PL.  Brooklyn.  N.  Y. 
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LYNCH,    EDWIN   LEWIS.    Third   Asst.    Kngr.,   Dept.    of   PubUc 

Works,  41  Vesper  St..   PorUand.  Me. 
LYON.    FRANK   D..   Secy..   Inter-State   Stone   Mfrs.   Assn.,   1014 

Hartman  Bldff.,  Columbus.  Ohio. 
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MclLHARGIE,  CARPER  H.,  660  Binffham  Ave.,  Sault  Ste.  Marie, 

Mich. 
McINTYRE,   W.   A.,   Road   Enffr.,   Assn.   of  American   Portland 

Cement  Mfrs.,    1526  Land  Title  Bid?..   Philadelphia*   Pa. 
McKINNEY.  JOHN  F..  Pres.,  McKlnney-McGulre  Co.,  347  8d  St, 

Niasrara  Palls,  N.  Y. 
MoLEAN,  W.  A.,  Chief  Engrr.  of  Hlffhways  and  Commissioner,* 

Ontario   Public   Roads  and  Hlirhways   Commission,   Toronto, 

Ont.,  Canada. 
McLOUGHLIN,    FREDERIC    O.    X.,    Instructor    in    Surveying, 

the  College  of  the  City  of  New  York,  Room  6,  New  York,  N.  Y. 
McNEIL  DONAIjD,  Pres.,  Donald  McNeil  Co.,  6123  Jenkins  Ar- 
cade Bldg.,   Pittsburgh,  Pa. 
McNERNiilY,  M.  J..  Gem.  Mgr.,  McNerney  Construction  Co.,  Can- 
ton. Pa. 
MEEKER.  R.  A.,  State  Highway  Bngr.,  Plainfleld,  N.  J. 
MEGRAW,  WILLIAM  ADAMS,  Office  Engr.,  Baltimore  Sewerage 

Commission,  1626  Eutaw  PI.,  Baltimore,  Md. 
MEISENHELTER.  K  R.,  Spec.  Rep.,  Whltcomb  Blalsdell  Maoh. 

&  Tool  Co.,   27  N.   63rd  St.,  Philadelphia,  Pa. 
MENGEI^    F.   F.,   Asst.   Div.   Engr.,   Wisconsin   Highway   Com- 
mission,  Wood  Co.   Natl,   Bk.   Bldg.,   Grand   Rapids,   Wis. 
MERIWETHER.  JOHN  D.,  Road  Engr.,  Las  Cruces.  N.  M. 
MERRIMAN,  W.  E.  C,  Road  Commissioner,  Narrows,  Va. 
MBRRITT,  HENRY  C.  Pres.,  Merrltt  Construction  Co.,  Bronx- 

vllle.  N.  Y. 
MEYERS,   WAYNE   D.,  Asst.   Engr.,   Pa.   State  Highway  Dept, 

Clearfield,  Pa. 
MICHAUD,  B.,  Deputy  Minister,  Dept.  of  Roads,  Quebec,  P.  Q., 

Canada. 
MICHAUD,    GEO.,    Cont    Engr.,    P.    O.    Box    196.   Three    Rivers, 

P.  Q..  Canada. 
MILLER,    BROOKS   E.,   Salesman,    Rocmac    Dept.,    Philadelphia 

Quartz  Co..  121  S.  3d  St.,  Philadelphia,  Pa. 
MILLER,    C.    M.,    Highway   Engr.,    900    N.    Main   St.,   Salisbury, 

N.  C. 
MILLER.  F.  E.,  Blast  Furnace  Slag,  1108  Wick  Bldg..  Youngs- 
town,   O. 
MILLER  GEORGE  G..  First  Asst.  Engr..  N.  Y.  State  Highway 

Dept..  106  Sherwood  Ave.,  Rochester.  N.  Y. 
MILLER,    HUGH.    Prof,    of    Civil    Engrg..    Clarkson    School    of 

Technology,  Potsdam.  N.  Y. 
MILLER.  VON  C,  Asst.  City  Engr..  City  Bldg..  Lima,  O. 
MITCHELL,  EZRA  G..  Civil  Engr.,  Quartermaster's  Corps,  2509> 

17th  St.,  Washington,   D.  C. 
MONSELL,  MORELAND  E.,  120  W.  Broadway.  Anadarko,  Okla. 
MONTGOMERY,  R.  A.,  Contractor,   26  Exchange  PI.,  Lambert- 

ville.  N.  J. 
MOOGK,  CHAS.,  Town  Engr..  Waterloo,  Ont..  Canada. 
MOOGK,  G.  B..  Municipal  Contractor,  Weston.  Ont.,  Canada. 
MOON,  CHAS.  HENRY,  County  Surveyor,  Bucks  County.  Wood- 
bourne,  Pa. 
MOORE.   CHAS.    R.,   Asst.  Mgr.,   Austin   Bros.   Co^   Dallas.   Tex. 
MOORE,  H.   E.,  Salesman,   12^3  Elmwood  Ave..  Wllmette,  111. 
MORISSET,  C.  J..  Highway  Commissioner,  Superior.  Wis. 
MORRIS,  RUSSELL  L..  Prof,  of  Roads  and  Highways,  U.  of  W. 

Va.,  Morgantown,  W;  Va. 
MORRISON,  CHAS.  E.,  Civil  Engr.,  50  Pine  St.,  New  York,  N.  Y. 
MORRISON,  EDWIN  J.,  Pres.,  Hastings  Pavement  Co.,  25  Broad 

St.,  New  York,  N.  Y. 
MORRISON.  HENRY  P..  Civil  Engr..  18  Park  Row.  New  York. 

N.  Y. 
MORRISON,  R.  L.,  Prof,  of  Highway  Engrg.,  Agricultural  and 

Mechanical   College  of  Texas,   College  Station,  Texas. 
MOSS,   HARRY  O.,   Civil  Engr.,   P.   O.    Box   4,  Hazlehurst,  Miss. 
MOUNT,  JAMES  M.,  Mfr.  Car  Lumber,  Railroad  Ties,  Bridge  and 

Framing  Lumber,  etc.,  R.  F.  D.  to  Monrovia.  Md.,  Damascus, 

Md. 
MOWRY,  C.  WESLEY,  Supt.  of  Parks,  Brockton,  Mass. 
MOYLAN.    J.    J.,    Supt.    of    Road    Construction.    871    N.    43rd    St., 

Philadelphia,   Pa. 
MULLIS,   IRA    B.,    Highway   Engr.,   N.    C.    Geol.    and    Economic 

Survey.  Lumberton,  N.   C. 
MURPHY,  ANNA  E.,  Ward  Supt.,  Stock  Yarda  Inn,  Chicago,  IlL 
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MURPHY,   HUGH,   Contractor   of  Public  Work,   246  Bee  Bldff.. 

Omaha,  Neb. 
MURPHY,  JAMES  J.,  Civil  Engfr.,  Room  201,  City  Hall.  Detroit, 

Mich.      

MYERS,     FRAl^K    T.,     County    Hlgrhway    Engrr.,    Forrest    and 
.    Jones  Counties,  P.  O.  Box  424,  Hattlesburg,  Miss. 


NAGLE,  JAMES  C,  Chmn.,  Board  of  Water  Bngrs.,  Austin,  Tex. 
i.T*««    T.,,^c,  X,    ^._.. , — ^    u.  of  Texas,  Austin.  Tex. 

Eng:r.,  Buncombe  County,  Ashe- 

Klnney  Mfg.  Co.,  100  Boylston 

atharines,  Ont..  Canada, 
lesman,    Barrett    Mtg.    Co.,    117 

ch.  State  Highway  Dept.,  443  B. 

igr.,  Atlantic  County,  636  Bart- 

»re  Stone  Co.,  Bauvnecht  Dock« 

)  Road  Co.,  Drake  Bldgr.,  Easton, 

Crete  Road  Builder,  214  S.  Main 

:e   Dept.,    Mich.    State    Highway 

f  Construction,  20  Crowley  St., 

Roxbury    Boston,  Mass. 
NOSTRAND,    PETER    ELBERT,    County    Supt.    of    Highways, 

Suffolk  County,  Shelter  Island  Heights,  N.  Y. 
NUTT,  C.  R.,  Pres.,  Morame  Gravel  Co.,  Plymouth,  Wis. 
NYHOFF,  J.  J.,  Pres.,  Illinois  Construction  Co.,  Gary,  Ind. 


O'CONNELU  DANIEL.  E.,  Genl.   Contractor,  Avondale,  Pa. 

O'CONNELL,  JOHN  J.,  Genl.  Contractor,  Avondale,  Pa. 

O'CONNELL.  MAURICE  J.,  Road  Builder,  136  Union  St..  Hack- 
ensack,   N.    J. 

O'CONNOR.  ROBERT  E.,  Contractor,  Fort  Wayne,  Ind. 

O'NEIL,  J.  DENNY,  County  Commissioner,  Allegheny  County, 
McKeesport,  Pa. 

OWEN.  JAMES,  Cons.  Engr.,  186  Market  St.,  Newark,  N.  J. 

OWENS,  ROBERT  W.,  Resident  Engr.,  Md.  State  Roads  Com- 
mission, Box  218,  HyattsviUe.  Md. 


PACKARD.  W.  S.,  Salesman,  Standard  Oil  Co.,  508  Bellevue 
Ave.,  Detroit.  Mich. 

PADGETT.  ROBERT  J.,  Contractor,  809  W.  Broadway,  Balti- 
more. Md. 

PAGE,  LOGAN  WALLER,  Director,  Office  of  Public  Roads,  U.  S. 
Dept.  of  Agriculture.  Washington,  D.  C. 

PAGON,  W.  WATTERS,  Civil  Engr.,  1301  St.  Paul  St..  Baltimore. 
Md. 

PALMER,  J.  H.,  Contractor,  1008  N.  Vermlllous  St.,  Danville,  Ul. 

PARK,  ERNEST  S.,  Sales  Engr.,  The  Ohio  Wood  Preserving  Co., 
2006  Commonwealth  Bldg.,  Pittsburgh,  Pa. 

PARKER.  E.,  Genl.  Supt.,  Warren  Bros.  Co.,  59  Temple  PU 
Boston.    Mass. 

PARKER.  HAROLD,  Vice-Pres.,  Hassam  Paving  Co.,  Worces- 
ter.   Mass. 

PARTENHEIMER,  JOHN  H,  Warner-Quinlan  Asphalt  Co.,  1482 
S.  Broad  St.,  Philadelphia,  Pa. 

PATTERSON,  P.  W.,  Civil  Engr.  In  Charge  of  Promotion, 
Cleveland    Trinidad    Paving    Co..    Cleveland,    O. 

PATTERSON,  I.  W..  Chief  Engr.,  R.  1.  State  Highway  Dept, 
484   Elmwood,   Providence,  R.   I. 

PATTERSON.  R.  G.,  Contractor,  3420  Race  St.,  Philadelphia,  Pa. 
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PEABODY,  G.  HAVEN.  Western  Rep..  Lima  Locomotive  Cor- 
poration, 1447  Dearborn  St.,  Chicagro,  111. 

PECKHAM.  WM.  C,  Secy.,  R.  L  State  Board  of  Public  Roads, 
P.  O.   Box  193,  Newport,  R.  I. 

PEGG,  C.  S.,  Hififhway  Commissioner,  Creston,  IlL 

PENNYBACKER,  JAMES  EDMUND,  Chief,  Division  of  Eco- 
nomics, Office  of  Public  Roads,  u.  S.  Dept  of  Agriculture, 
Washingrton,  D.  C. 

PERKINS.  J.  M.,  Supt.  Standard  Bltullthlc  Co.,  60  Church  St., 
New  York,  N.  Y. 

PERKINS,  WM.  C,  Chief  Bngr^  Inspection  Dept,  Dunn  Wlre- 
Cut-Lug:  Brick  Co.,  Niagara  Falls,  N.  Y. 

PERRY,  F.  D.,  GenL  Mgr.,  American  Car  Sprinkler  Co.,  Worces- 
ter, Mass. 

PETER,  J.  M..  Construction  Work,  St.  Joseph.  Mo. 

PETERSEN,   R.   A..   Asst.   City   Engr..   City   HaU,   East  Orange. 

PHILLIPS,  E.  G..  Sales  Mgr..  Barrett  Mfg.  Co..  Cleveland,  O. 

PILLSBURY.  FRANKLIN  C,  Div.  Engr.,  Mass.  State  Highway 
Commission,   126  Moss  Ave.,  Boston,  Mass. 

PINCKNEY,  CLIFFORD  M.,  Engr.  of  Maintenance,  Bureau  of 
Highways,  Borough  of  Bronx,  1391  Crotona  Ave.,  New  York, 

I    N.  Y. 

iPITCHER,  GEORGE  E.,  City  Engr.,  63  Broadway,  Norwich, 
Conn. 

PLAUT,  M.  S.,  Supt.,  Vermillion  County  Board,  Danville,  111. 

POLANSKY,  THEO.  A..  Civil  Engr.,  P.  O.  Box  868,  Smlthvllle, 
Tex. 

POND.  R.  Wi,  Clerk,   Board  of  Public  Works,  Arlington.  Mass. 

POORB,  HERBERT  C,  Road  Const.  Engr.,  Barrett  Mfg.  Co., 
Boston,   Mass. 

POPKESS.  M.  A.,  Bituminlzed  Road  Co.,  600  W.  142nd  St.,  New 
York,   N.   Y. 

POTTER,  H.  K.,  Mgr..  Municipal  Dept.,  Kinney  Mfg.  Co.,  100 
Boylston  St..  Boston.  Mass. 

POTTS.  ROBERT  J.,  Mgr.,  Potts-Moore  Gravel  Co.,  1412  Amica- 
ble Bldg.,  Waco,  Texas. 

POWELL,  H.  L.,  Secy.,  "Good  Roads,"  162  Linden  Ave.,  Brook- 
lyn, N.  Y. 

POWERS,  C.  R.,  Randolph,  Mass. 

POWERS,  E.  L.,  Editor.  "Good  Roads,"  150  Nassau  St.,  New 
York,  N.  Y. 

PRATT,  DR.  JOSEPH  HYDE,  State  Geologist  and  Secy.,  State 
Highway  Commission.  Chapel  Hill,  N.  C. 

PRICE,  ALFRED,  Contractor,  42  Mamaroneck  Ave.,  White 
Plains,  N.  Y. 

PRICE,  CHAS.  P.,  Mgr.,  American  Tar  Co.,  P.  O.  Box  2706, 
Boston,   Mass. 

PRICE,  F.  A,  Civil  Engr.  and  Surv.,  10th  and  Market  Sts., 
Wilmington,  Del. 

PRICE,  FRED.  90MERS,  Civil  Engr.,  1840  Loverlng  Ave.,  Wil- 
mington.  Del. 

PRICE,  GEORGE  J.,  Supt.  of  Equipment,  Garrett  Bldg.,  Balti- 
more, Md. 

PRICHARD,  ASA  B.,  Street  Commissioner,  City  Hall,  Somer- 
vlUe.  Mass. 

PROUDFOOT,  F.  G.,  Paving  Contractor,  1614  Unity  Bldg..  Chi- 
cago,  111. 

PUIXaR.  H.  B.,  Genl.  Mgr.,  Pioneer  Asphalt  Co.,    Laurenceville, 

PUTNAM,  C.  E.,  Engr..  Park  and  Recreation  Dept.,  137  Hutchings 

St.,  Boston.  Mass. 
PYNE.  ROLAND  R.,  Civil  Engr.,  10  B.  Front  St.,  Newport,  Ky. 


RABLIN.  JOHN  R.,  Chief  Engr.,  Metropolitan  Park  Commis- 
sion. 14  Beacon  St^  Boston,  Mass. 

RACKLB,  O.  W..  Highway  Engr.,  Robeson  Process  Co.,  207 
Sackett  St.,  Providence,  R.  I. 

RADER,  B.  H.,  Universal  Portland  Cement  Co.,  208  8.  La  Salle 
St.,    Chicago.    111.  ^  ^  ™.     .  «^     . 

RAMBO,  NATHAN  R.,  City  Bngr.,  Court  House,  West  Chester, 
Pa. 
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RIDDLE,  THOMAS  H.,  Contractor,  New  Brunswick,  N.  J. 

RIEGEL,  JOHN  I.,   Asst.   Engr..   Pa.   State  Highway  Dept.,   921 
Clay   Ave.,   Scranton.   Pa. 

RILEY,  H.  F  ..Salesman,  14  S.  Canal  St.,  Chlcagro,  111. 

ROACH,  J.   B..  County  Highway  Engr.,  Iredell  County,  States- 
vllle,  N.  C. 

ROBBINS,    L.    L.,    Asst.    Engr.,    Pa.    State   Highway    Dept..   Mc- 
Keesport,   Pa. 

ROBERTS,   GOMER,   West  Elizabeth,   Pa. 

ROBERTS,   WILLIAM  J.,   Chief  Engr..   Inter-County  River  Im- 
provement,  401   Court  House,   Tacoma,  Wa'hh. 

ROBERTSON,  J.  D.,  Engr.  of  Highways,  Edmonton,  Alta,  Can. 

ROBINSON,  FRANKLIN  J.,  Chairman  Board  of  Highway  Com- 
missioners. 102  Kerr  Block,  Scarth  St.,  Reglna,  Sask..  Canada.  < 

ROBINSON,  G.  B.,  Asst.  Engr.,  Bureau  of  Streets,  4306  Oaken- 
wald  Ave.,  Chicago,  111. 

ROCHE,  THOS.  M..  Dealer  In  Road  Building  Material  and  Ma- 
chinery, 829  Monadnock  Bldg.,  Chicago,  lu. 

ROCKWOOD,    A.    J.,    Contractor,    407    Cutler    Bldg.,    Rochester, 
N.    Y. 

RODEMANN,   DR.   WATSON,    Advisory  Member   of  Road   Com- 
mittee, Court  House,  Newark,  N.  J. 
^     -     "      -     ■     !   Insp.,    Mich.    State   Highway   Dept.,    506    S. 
ising.  Mich. 

F.,    State    Highway    Commissioner,    700    W", 
^ansing,  Mich. 
Road   Making  Machinery,   350   Merrick   St., 

County    Highway    Commissioner,    Shawano 
.Wis. 

W.  18th  St..  University  Place,  Neb. 
v.,  Supt.   of  Newton   Cemetery,   78  Hull   St., 

8. 

.  State  Highway  Supt.,  Unlondale,  Pa. 
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RUDDACH.  MRS.  K.  D.,  AdminlBtratrlx.  J.  Walter  Ruddach  Es- 
tate,  407  York  Road,  Jenkintown,  Pa. 

RUGGLBS,  EDWARD  F..  First  Dlv.  Engrr..  Md.  SUte  Roads 
Commission,  682  N.  Howard  St.,  Baltimore,  Md. 

RUTH.  J.  W.,  Scottdale,  Pa. 


SALMON,  F.  W.,  County  Engrr.,  Warren  County,  Netcongr,  N.  J. 

SALMON,  H.  K.,  Road  Contractor,  Netcong,  N.  J. 

SALMON.  J.  B.^Road  Contractor,  Netconsp,  N.  J. 

SANDERS,  R.  W.,  Prudential  Oil  Co.,  17  Battery  PI.,  New  York, 

N.  Y. 
•SANDERSON,   J.   A..   Pres.,   Ontario    Good   Roads  Assn.,  Oxford 

Station,  Ont.,   Canada. 
SARGENT,    EDWARD    C,    Mgr..    Paving    Dept.,    Cleveland    Of- 
fice, Barrett  Mfg.  Co.,  1817  Illuminating  Bldg.,  Cleveland,  O. 
SARGENT.  PAUL  D.,  Chief  Engr.,  Maine  State  Highway  Com- 
mission,  Augusta,   Me. 
SAVAGE,  B,  E.,  Treas..  New  England  Contracting  Co.,  9  Belle- 

vue  St.,  Worcester,  Mass. 
SAYRES,   A.   L.,   Street   Commissioner,   Camden,   N.   J. 
SCHAEFFER,    AMOS   L.,    Cons.    Engr.    of   Sewers,    Borough    of 

Manhattan,  2271  Loring  PL,  New  York,  N.  Y. 
SCHARF,  G.  C,  Civil   Engr..   906  N.  19th  St.  Boise,  Idaho. 
SCHAUB.  J.  G.,  The  Westrumite  Co.,  Whiting.  Ind. 
SCHILLING,  F.  M.,  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
SCHMIDT,  B.  B.,   Engr..  Dunn  Wire-Cut-Lug  Brick  Co..  622   S. 

Cleveland  Ave..  Canton,   O. 
SCHMIDT.    HERMAN    H.,    Chief    Engr.,    Bureau    of    Highways. 

Room  502,  60  Court  St.,  Brooklyn,  N.  Y. 
SCHMIDT,  T.  W.,  Pres.,  North  Jersey  Amiesite  Co.,  17  South  St., 

Morrlstown,  N.  J. 
SCHNADER,  WILLIAM  A.,  Attorney-at-Law,  8400  Chestnut  St.. 

Philadelphia,  Pa. 
SCOTT,  CHARLES  BRUCE,  Asst.  State  Highway  Commissioner, 

Richmond,  Va. 
SCOTT,  H.  M.,  Road  Supervisor,  Coatesville,  Pa. 
SCOTT,  I.  E..  Engr.,  111.  State  Highway  Dept..  428  W.  Edwards 

St.,   Springfield,  111. 
SCOTT,  J.  L,  Sales  Mgr.,  Macomb  Sewer  Pipe  Co.,  Macomb,  111. 
SCOTT,  R.  J.,  R.  F.  D.  No.  1,  Oakdale.  Pa. 
SCOTT,  SAM  D.,  Road  Engr^  Warrenton,  N.  C. 
SCOTT,   W.   HAkT,    County   Road   Engr.,    Kent   County,   Dover, 

Del. 
SEAMANS,   EDWARD  W.,   Genl.  Mgr.,   Rapid  Mixer  Co..   41   N. 

Union  St..  Grand  Rapids.  Mich. 
SEARS.    JOHN,    Rocmac    Road    Corporation    of    America.    867 

Berkeley  St..  Toronto,  Ont.,  Canada. 
SETH,  FRANK  W.,  County  Road  Engr.,  Talbot  County.  Easton, 

Md. 
SHAND,    GADSDEN    EDWARDS.    Civil    Engr.,    1831    Pendleton 

St.,  Columbia.  S.  C. 
SHARPLES.    PHILIP    P..    Mgr.,    Genl.    Tarvla    Dept.,    Barrett 

Mfg.  Co.,  17  Battery  PI.,  New  York.  N.  Y. 
SHIKLDS.   REV.   HARVEY  M..   Chmn.,   Board   of  County   Com- 
missioners, Dawson,  N.  M. 
SHINN.   HARRY   C,   Civil   Engr..   Bernardsvllle.   N.   J. 
SHIRLEY,    H.    G.,    Chief    Engr..    Md.    State   Roads   Commission. 

532  N.   Howard  St.,  Baltimore,  Md. 
SIMONDS,    CLINTON    H.,    County    Supt    of    Highways,    Essex 

County,   Ellzabethtown,  N.  Y. 
8ISSON,   WM.    G.,   County   Supt   of  Highways,   Wayne   County, 

Lyons,  N.  Y. 
SMITH,   AMANDUS  M.,   Cons.   Engr.   and   Contractor,   109%   W. 

Lexington  Ave.,  Elkhart,  Ind. 
J3MITH,  JR.,  A.   CRAWFORD.  Vice-Pres.  and  Genl.  Mgr.,   Good 

Roads  Company,  214  Keyser  Bldg^^  Baltimore,  Md. 
SMITH,  B.  M.,  Mgr.,  Paving  Dept.,  Barrett  Mfg.  Co.,  1200  Otis 

Bldg,.  Chicago,  111. 
SMITH.   EDW.   ST.   C.   State  Highway  Engr..   510   Idaho  Bldg., 

Boise,  Idaho. 
SMITH,  FRANCIS  P.,  Cons.  Chemist  and  Paving  Engr.,  181  E. 

28rd  St..  New  York,  N.  Y. 
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TALX.MAN,  W.  F.,  Street  Commissioner,  City  Hall,  Winnipeg:, 
Man.,  Canada. 

TAYLOR,  BLAKE,  Spec.  Dist.  Bngr.,  Grant  Dist.,  Jacksonburgr, 
W.  Va, 

TAYLOR,  JESSE,  Editor,  '^Better  Roads  and  Streets,"  James- 
town, O. 

TENNEY,  GEORGE  O.,  Pres.,  Atlantic  Bitulithic  Co.,  1126  Mu- 
tual Mldgr.,  Richmond,  Va. 

TERRELL,  ROBT.  C,  Commissioner,  Ky.  Dept.  of  Public  Roads, 
Frankfort,  Ky. 

TERWILLIOEHL  E.  M.,  Salesman,  Buffalo  Steam  Roller  Co., 
509  Bulletin  Bldgr.,  Philadelphia,  Pa. 

THATCHER,  J.  R..  Director,  Board  of  Chosen  Freeholders, 
Washington.  N.  J. 

THOMAS,  WILLIAM  J.,  Ossipee  Park,  Moultonboro,  N.  H. 

THOMBSfe  EDWIN  H.,  Asst.  Bnen*..  Bureau  of  Highways,  Bor- 
ough of  Queens,  180  Park  Ave.,  Jamaica,  L.  I.,  N.  Y. 

THOMPSON,  DELOS,  W.  F.  Smith  &  Co.,  Rensselaer,  Ind. 

THURSTON.  C.  O.,  Kinney  Mfg.  Co.,  1308  Manhattan  Bldgr., 
Chicago,  111. 

TIBBITS,  GEORGE  a.  County  Supt.  of  Higrhways,  Madison 
County,  88  Broad  St^  Oneida,  N.  Y. 

TILL80N,  GEORGE  W.,  Cons.  Ener.  to  the  President  of  the 
Borougrh  of  Brooklyn,  Borough  Hall,  Brooklyn,  N.  Y. 

TIPPER.  H^  Adv.  Mgr.  and  Engr.,  The  Texas  Co.,  17  Battery 
PL,  New  York.  N.  Y. 

TOWNE.   BURTON  A.,   Lodi,  Cal. 

TOWNSBND,  F.  T.,  Asst  Engr.,  Dunn  Wire- Cut-Lug  Brick  Co., 
490  Norwood  Ave.,  Buffalo,  N.  Y. 

TRAVILLA,  J.  C,  Cons.  Engr.,  Roads  and  Pavements,  Fort 
Worth,  Tex. 

TRYON,  C.  W.,  Contractor,  82  Vine  St.,  Meriden,  Conn. 

TURNER,  H.  A.,  Dist.  Road  Supt,  Smilkameen  Dist.,  Box  169, 
Penticton,  B.  C.,  Canada. 

TURNER.  R.  W.,  Pres.,  Standard  Bitulithic  Co.,  60  Church  St, 
New  York,  N.  Y. 

TYLER,  JR.,  M.  B.,  Asst.  Mgr.,  Good  Roads  Machinery  Co., 
Quincy,  Mass. 


UHLER,    WM.    D.,    Chief   Engr.,    Pennsylvania   State   Highway 

Dept.,  Harrisburg,  Pa. 
UPHAM,  CHAS.  M.,  Chief  Engr..  Bureau  of  Inspection,  Coleman 

du  Pont  Road,  Inc..  1318  Shallcross  Ave..  Wilmington,  Del. 
UPSON,  L.  D.,  Director,  Dayton  Bureau  of  Municipal  Research. 

602  Schwind  Bldg.,  Dayton,  O. 
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WAIT,  B.  H.,  Div.  Engr.,  N.  Y.  State  Commission  of  Highways, 

Poughkeepsie,  N.  Y.  , 

WAITS,  H.  M.,  City  Manager,  Dayton,  O. 
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Minn. 
WHIPPLE.    A.    J.,    Met.    Mer.,    Atlas    Portland    Cement   Co.,    30 

Broad  St,  New  York,  N.  Y. 
WHIPPLE,     HARVEY,     Managing     Editor,     "Concrete-Cement 

Age."  97  Fort  St  W..  Detroit  Mich. 
WHITED.    WILLIS,    Bridge    Engr.,    Pa.    State    Highway    Dept, 

Harrlsburg,   Pa. 
WHITLOW-   F.  W.,   Supt   of  Construction,   Wis.  State  Highway 

Dept.,  518   Grove  St.,   Milwaukee,  Wis. 
WIGHTMAN,  C.  R..  City   Engr.,   Benton  Harbor,  Mich. 
WILBUR,    S.    P.    T.,    Chosen    Freeholder,    51    Westervelt    Ave., 

Plainfield,  N.  J. 
WILDER.    HENRY    L.,    Supt,    Pa.    State    Highway    Dept,    82S 

Church  St.,  Lebanon,  Pa. 
WILKINSON.    A.   E..    Supt.   Pa.    State  Highway  Dept,    1441   W. 

4th  St.,  Wllliamsport   Pa. 
WILLIAMS,  A.  D.,  Chief  Road  Engr.,  W.  Va.  State  Road  Bureau, 

Morgantown.W.  Va. 
WILLIAMS.  FRANK  M.,  State  Engineer  and  Surveyor  of  New 

York,  Albany,  N.  Y. 
WILLIS.  HARRY  P..  Civil  Engr..  7  Eighth  St,  Waterford,  N.  Y. 
WILLMAN,  JOHN  A..  Lumber  Supt,  Route   1.  Cadillac,  Mich. 
WILSON,    JAMES,    State    Highway    Commissioner    and    County 

Engr.,  Kent  County,  Montchanin,  Del. 
WILSON,    JOHN,    Cons.    Engr.,    300    First    NatL    Bank    Bldg., 

Duluth,  Minn. 
WilLSON,  JOHN  RUSSELL,   Spec.   County   Road   Engr.,   Marion 

County,  W.  Va.,  118  Christman  Ave.,  Washington,  Pa. 
WILSON,  P.  ST.  J.,  Asst  Director,  Office  of  Public  Roads,  U.  S. 

Dept   of  Agriculture,  Washington,  D.  C. 
WILSON,    W.    R.,    Secy.,    Tarrant   Mfg.    Co.,    Saratoga   Springs, 

N.   Y. 
WINSLOW,  D.  H..  U.  S.  Supt  of  Road  Construction,  care  Office 

of  Public  Roads,  Washington,  D.  C. 
WINSLOW.   O.   F.,  Herald   Sauare  Hotel,  New  York,  N.  Y. 
WOLFINGER,  WELLINGTON  R.,  Asst  Engr.,  Pa.  State  High- 
way Dept.,  Harrlsburg,  Pa. 
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WOLSTENHOLME^  ALBERT,   Street  CommiBSioner,   City  Hall, 

Bxas  Co..  17  Battery  PL. 
^o.  1,  Station  A.  Louis- 
Roads  and  Bridges,  4 

.,  Kinney  Mtg,  Co.,  725 
Pa. 
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Vfanufacturingr,    Alaska 


(Honorary) 

DB  PULLIGNY,  JEAN,  Director,  French  Mission  of  Engineers 
to  the  United  States,   17   Battery  PL,  New  York.  N.  Y. 
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